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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsl IPOJOJDKEHHsI 00pa30BaHus U B MOBCEIHEBHOW KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux adCTpakiMid, crocobe OTpakKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MAaTEMaTHYECKOr0 MOJAEIMPOBAaHMS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yueHnue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs Ha0II01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTUBHBIC PACCYXAEHHUs, 0000IIEHNE W KOHKPETU3aLUIo, abCTparupoBaHWE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEeHUEe 3ajJad  SBISETCS  peajau3anuei
JeSTEIbHOCTHOIO ITPUHLINIIA O0yUEHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anarebpa» s OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTeNbHO-METOANYEeCKUe JIuHuM: «Hucna u
BBIUNCIIEHUS», «ANreOpandeckue BBIpAXKEHUS», «YPAaBHEHMsS U HepaBeHCTBa», «DyHKIUMW.
Kaxxgas u3 3TUX coaepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IpYyTMMHU €ro JIMHUSAMH. B xone n3yueHus yueOHOro Kypca
00y4aromuMcst IPUXOAMUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B mporpammy yueOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CHOCOOCTBYIOIIME OBJIaICHHIO 00yJarOIIMMUCS OCHOB YHUBEPCAIIBHOTO MAaTEMaTHYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYpPHOW OCOOEHHOCTBIO Y4eOHOTO Kypca «Ajredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxanve TMHUYN «Hrcna U BBIYUCICHUSD CIY>KUT OCHOBOM JUUIS TAJIbHEUIIIEr O N3YYECHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTUIO y OOyYaroIUXCs  JIOTMYECKOTO  MBIIUICHHMS,
(GOpMHPOBAHUIO YMEHHSI MOJb30BAThCS ANTOPUTMAMHU, a TAKKe NMPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJUMBIX i MOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBLHBIMU YHCIIAMU,
dbopMHpOBaHUEM MPEJCTABICHUN O JEHCTBUTENFHOM YHCIE. 3aBEpLICHHE OCBOCHUS YHCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepkanue JBYX aireOpamvecKkux JHHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
amnmapara, HeoOXOJUMOT0 JUIsS PELIeHUs 3a7ad MaTEMaTUKH, CMEKHBIX MIPEIMETOB U IMPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOro 00miero obpa3oBaHus y4eOHBIH MaTepHai
IpyNIUpyeTcs BOKPYT palMOHANbHBIX BBIpaKEHMH. Airedpa IeMOHCTpPUPYET 3HAYCHHE
MAaTEMAaTUKU KaK S3bIKa U1 ITOCTPOCHMSI MAaTEMAaTUYECKUX MOJEINIEH, ONMCAHUSA INPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHSI, CITOCOOHOCTEH K MaTeMaTUIeCKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aroIyUMuCs 3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIEeH MaTeMaTH4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIICIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB W SIBIEHUI B mpupoje u oduectse. M3ydenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBaHME IPEACTABICHUI O POJIU MaTEMATUKH B Pa3BUTUH LIMBUIN3ALUHU U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucma © - BBIYMCICHUS,
«AnredbpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 408 yacos: B 7 kitacce — 136 yaca (4
yaca B Hejien), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U IECATHUYHBIE, IEPEX0] OT OJHON (POPMBI 3anIKCH Apo0ei K APYToi.
[ToHsiTHE pallMOHAIBHOTO YHCIIA, 3alMCh, CPABHEHHE, YHNOPSAJOYMBAHUE PAI[MOHAIBHBIX YHUCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHATIBHBIMU YicaaMy. Pelienne 3a1a4 U3 peaabHON MPaKTUKU
Ha YacTH, Ha POOH.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeJelieHre, IpeoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIIpe/IeNIeHUs], 3aUCh OonbIuX yuceln. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha MPOLIEHTHI, pElIEHUE 33/a4 U3 peaibHOU
IIPAKTHKU.

[TpuMeHeHne TPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsMast U 00OpaTHast IPONOPLHOHAIBHOCTH.

AuiredpanyecKkue BbIpasKeHUs1

IlepemMeHHbIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NepeMeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpesicTaBieHne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (hopMyJbl. Beruncienus
no ¢opmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKJAECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiia peoOpa3oBaHusl CyMM M IPOU3BEIECHUH, MpaBMila PACKPBITHUA CKOOOK U MPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHH C HATYpaJIbHBIM I10KA3aTEIEM.

OpnHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTO4JI€HOB. DOpMynBl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl U KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEpaBEeHCTBA

VYpaBHeHHUE, KOPEHb YpaBHEHUs, IIpaBUia MpeoOpa3oBaHKs ypaBHEHUs, PABHOCHIBHOCTh
YpaBHEHUU.



JluHeitHoe ypaBHEHHE C OJIHOW TMEPEMEHHOW, YHUCIO0 KOpPHEW JMHEMHOTO YpaBHEHWS,
pellieHue JIMHEHHBIX ypaBHeHHI. CocTaBi€HME ypaBHEHUH IO YCIOBHUIO 3ajgaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHUU ¢ JByMsl NEpPEeMEHHBbIMH. PelieHune cuctemM ypaBHEHUH CIOCOOOM IMMOJICTaHOBKHU.
IIpuMmepsl pelieHns TEKCTOBBIX 3a7a4 € IIOMOIIBI0 CUCTEM YPAaBHEHU.

DOyHKUUHA

Koopaunara Toukum Ha mnpsMol. YUucinoBble NpOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KOOpAWHATHON mmiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIx 3aBucuMocteil. [lonarue pynkiun. I'paduk dynkinuu. Coiicta GyHkiuil. JInneinas
bynxims, eé rpapuk. ['paduk Gynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHCHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBagparueiii kopeHb u3 uucina. [lonstue 00 wuppanuoHanbHOM dYHcie. [lecsaTuunbie
NpUOIVDKEHUS UPPATMOHATBHBIX uncenn. CBolicTBa apu(PMETHUYECKUX KBAJAPATHBIX KOPHEH M UX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
qHCIa.

Crernenb ¢ 1eNbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

AuiredpanyecKkue BbIpasKeHUs1

KBaapatHblil TpEXUsieH, pa3ioKeHUE KBAIPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpanueckast pobb. OcHOBHOe cBOMCTBO anreOpandeckoit apobu. CioxeHue,
BBIYUTAHUE, YMHOXKCHHE, JEJCHUE alreOpandeckux ApoOeit. PammoHanbHble BBIpAXKEHUS U UX
npeoOpazoBaHue.

YpaBHeHHus! M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHM, cBoAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
palMoHaIbHBIC YPaBHEHUS.

['padmyeckas MHTEpHpeTalds ypaBHEHUN C JBYMS NMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH € IByMs IepeMeHHBIMU. [ [prMephl pelieHus CucTeM HETMHEWHBIX YPABHEHUH C IBYMS
MepEeMEHHBIMH.

Pemenre TeKCTOBBIX 33714 anreOpandecKuM CIIoCOOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOoCcHiibHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OAHOM mnepeMeHHOU. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOGMaCTh ONMpeneseHUus] 1 MHOXKECTBO 3HaueHUH (pyHKImu. CriocoObl
3ananus QyHKIUH.

I'padux dbynaxkuum. Utenue cpoiicTB dyHkumm mo e€ rpaduky. [Ipumepsr rpadukos
GyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OYHKINK, OMUCBHIBAIOIINE MPSAMYI0 M OOpPaTHYIO MPOMOPIMOHATBHBIE 3aBHCHMOCTH, HX
rpadukn. @yrxupn y = X2, y = X3, y = VX, y=|x|. 'padrdeckoe pemenre ypaBHEHHIT H CHCTEM
YpaBHEHUM.



9 KVIACC

Yuciia 1 BLIYUCICHUA

PanyonaneHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBbIE 4YHCIAa KAaK OECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEXy MHOKECTBOM JICHCTBUTEIBHBIX
YKUCeJl U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YHUCJIAMHU.

Pa3mepbl 00bEKTOB OKpYXKarOIIEro MUpa, JJINTEIbHOCTh IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh HpuOIMKeHus. OKpyrjieHHe 4YHCell.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHHe. PenieHue ypaBHEHHN, CBOASIIMXCA K KBaJApaTHbIM. bukBanpaTtHoe
ypaBHeHue. [Ipumepsl pelieHnus ypaBHEHUN TPETbEW M UETBEPTOM CTENEHEH pa3oKEHUEM Ha
MHOKHTEJIH.

Pemenue npoOHO-paliOHATBLHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 alreOpandecKuM
METOJIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem AByX JIMHEHHBIX
YpaBHEHUU C IByMs II€pEMEHHBIMU. PellleHue cHUCTeM IBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEpEMEHHBIMHU.

Permienue TeKCTOBBIX 3ajjau anreOpandeckuM CriocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne JNMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBanmparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKIUH

KBagpatuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku pynkmmii: y = kx, y =kx +b, y =k/X,y =x3,y = VX, Y = |X| u ux cBoiicTBa.

Yuci10BbIe MOCIE10BATEIBHOCTH U NPOrPECCHH

[TonsiTE YMCIOBON MOCIIENIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIBbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmysl N-To wieHa apuPpMeTuIecKoit
U TEOMETPUYECKOH IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 41WieHOB apU(PMeTHUecKO M TeOMeTpPUYECKOW Mporpeccuid TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM PpPOCCUMCKMX MATEMaTUKOB H POCCUHCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTHUYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YIEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHON IEATeTFHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY M JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKa, MPHUPOJLI U OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHUpPA, OBJAJACHUEM MPOCTCHIIMMH HaBBIKAMHU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310poBOro 0o0pa3a >KM3HU (3I0POBOE MHUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
peryisipHas (pu3nyecKkas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peduieKCHH, MPU3HAHHEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e TMpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEMaTHUYECKHX 3HAHWM U1 pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanus K U3MEHSIOIMMCS YCJIOBUAM COIUAJIbHON U IPUPOAHOI cpeabl:
TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci

KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO EATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCS y JPYTHX
Jrozed, mpuodpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HaBBIKM M KOMIETEHLUH U3
OIIBITA JPYTUX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh

neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;
CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBH, HOPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISBJISATh U XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIacCH(pUKALUK, OCHOBaHM A1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

BOCIPUHUMATh, (JOPMYIUPOBATh U MPeoOpa3oBbIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (akTax,
JTaHHBIX, HAOMIOJACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIEHHUH (ITPsIMbIE M OT IPOTHBHOTO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTHYECKUX (DaKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIOCOO pemieHusl y4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBate/bCcKe 1eicCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIIEOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOMPOCHL, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHLHO
YCTaHABIIMBATh UCKOMOE W JaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3HIIMIO, MHCHUE;

MPOBOANTH TIO CAMOCTOSITENIFHO COCTABIICHHOMY IUIaHY HECIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIIOE HCCICJOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXYy COOOI;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh OOOOIIEHUS U  BBIBOABI IO  pe3yibTaTaM
MPOBEEHHOTO HAOIIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATU3HPOBATH U HMHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBAaTh HAJEKHOCTh MH(MOPMALIUH 110 KPUTEPUSIM, IPEIJIOKEHHBIM YUUTEIEM WIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXTaeMOM TEMBI, POOIIEMBI,
perraeMoii 3a1a9u, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXKJICHUS C CYXJACHHUSIMH JIPYTHX YYaCTHUKOB JAMAJIora, OOHApyKUBATh pa3inyune
U CXOJCTBO TO3WIMNA, B KOPpPEKTHOU (opme (opMynupoBaTh pazHOTIACHs, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3YJIBTATHl PEIICHUS 3a7aud, YKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OPMAT BBICTYIUICHUS C YYETOM 3aJad Mpe3eHTAIUH U
0COOEHHOCTEHN ayAuTOpUH;

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHAUBHUIYaTbHOU PabOTHI IPU
pelIeHnH y4eOHBIX MAaTEMaTHICCKHIX 33]1aY,

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPHBATHCS, 00CYKIATh MPOIIECC U Pe3yiIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIOBBIX hopMax padoThI (00CykaeHMs, 00MEH MHEHUSMU, MO3TOBBIE
HITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JICUCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOCTO BKJIAJa B OOIIUI MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YJACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM peIIeHUs 3aJadd (UM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIEcca M Pe3ylibTaTa PerieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELIECHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIFHOCTH ITOCTABICHHOMN ETH U YCIOBHSIM,
OOBACHATH IPUYMHBI JTOCTH)KEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydarOUMiics MOJMYYHUT CJEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCJICHUSA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYeHMH JPOOHBIX BBIPAKEHWM, COJEpXKALIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPAJOYNBATE PALIMOHAIbHBIC YHACIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
PONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb30Bath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYHIMPOBKH CIaraeMblX, MPUMEHEHHs (OpPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAXKEHHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TpuMeHsTH rpaduyeckre METOIbl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOUIMXCS pPEIIEHUEM JMHEHHOTO YPpaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINHT Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpeAcTaBiIeHUs U aHAIW3a MHPOpPMALUH, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEICTABICHHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN JIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3ys PU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIPAKEHHI,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MalbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed
crenenel uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh MOHSATHE CTENEHH C IeJIbIM IIOKa3aTesieM, BBIOJHATH MPeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOXKUTEH.

[TpumeHsTh MpeoOpa3oBaHUsI BHIPAKEHUH JIJIS pEIIeHUs Pa3IMYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON ITPAKTHKH.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHble, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM rpauyecKux MpeacTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT cloBecHON (GOPMYITMPOBKH 3amayvl K €€ anreOpanyeckod MOJAENIH C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, pellaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ UCIIONB30BATh (PYHKIIMOHAIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HauEeHHMsI), OTIPENIEIATh 3HAUCHHE (PYHKIIMU 10 3HAYCHHUIO apr'yMEHTa, ONPEENATh CBOMCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku dIeMEHTApHBIX GYHKINN BUIA:

y = kix, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE MPEIMETHBIC
pe3yabTATHI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIMOHATLHBIMHA YUCIIAMHU.

HaxomuTh 3Ha4YCHUS CTETNICHEH C IENBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUACIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBHIMOIHATH MPUKHIAKY pe3yabTaTa BBIYUCICHUH,
OIICHKY YHCIIOBBIX BBIPAKCHHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpaTHBIC YPaBHEHUS, yPaBHEHUS, CBOIAIITUECS K HUM, TPOCTEHIIIHE
JIpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemrate TekcToBBIe 3amaum  anreOpamyecKMM CrnocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH TIpOCTEiIINE UCCIEAOBAHNUS YPABHEHUH M CUCTEM YPaBHEHUM, B TOM UYHUCIE C
npUMeHEeHHEeM rpaduIecKux MpeIcTaBlIeHIH (YCTaHaBIMBATh, HMEET JIH YPaBHEHUE WITH CHCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIFOYAIOIIIE KBaPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh QyHKIIMM HU3y9EeHHBIX BHIOB. [IoKa3bIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha

KOOPJAMHATHOMH M10cKkocTh rpadukoB GpyHkimit Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAYCHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

G YHKIIHA.



Crtpouts W nM300pakaTh CXEMaTH4YeCKU TpadUKH KBAAPATUYHBIX (DYHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(MeTHUECKYI0 M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300paxkaTh 4ieHbI MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHON IIIIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIHHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucna ¥ BeIYKCIEHUS. PaliioHaibHbIe 15 5 bu6nmoreka IIOK
qucIia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 AnreOpandecKkue BoIpaKEHUS 54 3 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
2
3 ¥ PABHEHIA I HEpABCHCTBa 30 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 K ) 15 1
OOP/UHATEL H Fpa(i)I/IKI/I YHKHH https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
> HosTopenne 1 obobmene 22 L https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 9



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoTshI
bu6nunorexa LIOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 1 bubnuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 0 bubnnorexa [JOK
KBanpatHblii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 29 5 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 15 1 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 17 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 PyHKuuH. OCHOBHEIE NOHATHS S 0 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
o DyHKuyH. THCIOBHIE QyHKLHH 9 1 https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
1 IT 2 1
0 OBTOpEHHE K 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI
1 Yucna u BeiuKucieHus. JleicTBUTEIbHBIC 9 0 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C o5 9 bubnnoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 93 5 bubnuorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 22 2 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 26 1 bubnnoreka [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

*Anre6pa, 7 xknacc/ MaxkapsiueB FO.H., Munmtok H.I'., Hemmkos K.W. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» AnreOpa, 8 kimacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxunonepHoe obmectBo «M3naTensctBo «IIpocBeiieHne»
«Anre6pa, 9 xknacc/ Maxkapsrues F0.H., Munmtok H.I'., Hemmkos K.W. u apyrue,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHE MATEPUAJIBI J1JIs1 YUUTEJISA
Anrebpa. MeTonuueckue peKOMEeHIaluu. / Kiacc.
Anrebpa. MeTtoandeckrue pekoMeHaamu. 8 Kiacc.

Anrebpa. MeTtoauueckue pekoMeHaaIu. 9 kiacc.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru

https://ptlab.mccme.ru

https://lesson.academy-content.myschool.edu.ru

https://uchi.ru

https://www.yaklass.ru






