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INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sIBJIsIETCS OAHUM K3 OMOPHBIX KyPCOB OCHOBHOT'O OOIIEr0 00pa30BaHus:
OHa 00€cTeurBaeT U3YUYEHUE JIPYTUX TUCHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO TSI TPOJOHKEHUS 00pa30BaHus U
B IIOBCEIHEBHOW >KM3HHU. Pa3zBuTHe y OOydarommxcs HAay4YHBIX MPEACTaBICHHUN O
MPOUCXOXKIICHUA M CYIIHOCTH aJlTreOpandecKux aOCTPaKIUH, CIoco0e OTpaKeHUs
MaTEeMaTUYeCKOM HayKOW SBJICHMA W TPOLECCOB B MPUPOJEC U OOIIECTBE, POJIU
MaTEeMaTUYECKOro MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHSI U KQU€CTB MBITTUICHHS, HEOOXOAMMBIX JIJIS
aJlanTany B COBpeMEeHHOM u(poBoM obmiecTBe. M3ydenue anreOpsr odecnednBaeT
pa3BUTHE yMeHHUs HaOJ0/1aTh, CpPaBHHBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JEUCTBUS W BBIBOJBI, (OPMYJIMpPOBaTh yTBepkiaeHus. OcBoeHHE Kypca aireOpsl
o0ecreynBaeT pa3BUTUE JIOTHUYECKOTO MBIIUIEHUS OOYyYarOIIUXCs: OHU HUCIOIb3YIOT
JNETyKTUBHbIE W WHIYKTUBHBIC PaCCyXIeHHUS, OO0O0OIIEHME W KOHKPETU3AIIHUIO,
abctparupoBanre u aHanoruto. OOydeHue anredOpe mpejnoiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSATEIHLHON JEATEIPHOCTH O0YyYArOIIUXCsl, TTO3TOMY CaMOCTOSITEIHHOE
pelIeHue 3a1a4 ABJIAETCS pealn3auren e TeIbHOCTHOIO MPUHIUIA O0yYEeHHS.

B cTpykType nporpamMmbl yueOHOTO Kypca «Anredpa» Jisi OCHOBHOTO OOIIETro
00pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATeIbHO-METOANYECKUE JIMHHUHU:
«Yucnma u  BBIYUCIHCHUS», «ANTeOpanvyecKkue BBIPOKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», «PyHKIMM». Kaxnas u3 3Tux coaepKareabHO-METOAUYECKUX JTUHUAN
pPa3BUBACTCSl HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS ¢ APYTUMU
ero juHusAMH. B xoxe wu3ydeHuss ydeOHOro Kypca OOyYaromMuMCsi TPUXOIUTCS
JIOTUYECKHU PACCYKIATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M C
3TUM B TPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTUYeCcKOro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOy4YaloOlIUMHCS  OCHOB
YHUBEPCAJIIBHOTO MaTeMaThuueckoro s3bika. ConepkaTelbHOM UM CTPYKTYPHOM
OCOOEHHOCTBHIO YYEOHOTO Kypca «Aurebpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Copeprkanue MuHUU «YKcia v BEIYUCIECHUS CITYKUT OCHOBOM JJIs TajIbHEHUIIIETO
M3YUYCHHUS] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYalOIIUXCSA JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS QJITOPUTMaMM, a TaKXKe
MPUOOPETEHUIO MPAKTUYECKUX HABBHIKOB, HEOOXOIMUMBIX JJISI TTIOBCEAHEBHOM KU3HHU.
Pa3BuTre moHsATHSA O YMCIie HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBS3aHO C
palMOHAJIBHBIMU U UPPAIlMOHATBLHBIMU YHCIaMU, (POPMUPOBAHUEM MPEICTABICHUN O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpUICHWE OCBOCHHUS YHUCJIOBOM JIMHUM OTHECEHO K
cpenHeMy oO1eMy 00pa3oBaHUIO.



CopeprkaHue IByX aiareOpandyeckux JMHUM — « AJIreOpanyecKue BhIPAXKEHUs» U
«YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTEeMaTHYECKOro amnmapara, HEOOXOAMMOTO JUIs peIIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus Y4e€OHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BbIpaXeHUI. AunreOpa JIEMOHCTPUpPYET 3HAUYEHHE MATEMaTHKH KakK s3bIKa IS
MOCTPOCHHUS MaTEeMAaTUYECKUX MOJIEJICH, OMMCAaHUs MPOLIECCOB U SIBICHUN PEaTbHOTO
mupa. B 3amaum o0O0yueHuss anreOpe BXOJAT TaKXKe JaJIbHEWIEee pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
uHQOpMATUKHA, W  OBJAJCHUE  HABBIKAMU  JCAYKTUBHBIX  PACCYXICHHI.
[IpeoOpa3zoBaHne CHUMBOJBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO BOOOPAKECHHSI,
CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHAJIbHO-TpapuuecKkoil JUHUM HAIEJICHO Ha IOIy4YeHHE
00yyaroIMMUCs 3HAHUN O (PYHKUIMAX KaK BayKHEHIIEH MaTeMaTU4ecKOW MOJENH ISt
ONHKCaHUsl U MCCIEAOBAHUSA Pa3HOOOpPA3HBIX IPOLIECCOB M SIBICHUNH B MPUPONE U
oOmecTtBe. M3yueHue matepuasia crmocoOCTBYET Pa3BUTHIO y O0YUYaIOIIMXCS YMEHUS
MCTIOJIb30BATh Pa3IMUHBIC BBIPA3UTEIBHBIE CPEICTBA SA3bIKa MATEMATHKU — CJIOBECHEIE,
CUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE IPENCTABICHUM O
pPOJIM MAaTEMATHUKH B PA3BUTUN UBUIM3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IJ1aHy B 7-9 Kiaccax uzydaercsi yueOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYACT CIEIYIONIME OCHOBHBIE pa3AeNbl cojepkanus: «Uucna u
BBIUHCIICHUS, «AnreOpandeckne BBIPAKEHUSD», «YPAaBHEHHS W HEPABEHCTBAY,
«DYHKIUW.

Ha usyuenue yuebHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce —
102 yaca (3 gaca B Hezento), B 8 kiacce — 102 yvaca (3 gaca B Hefento), B 9 kiacce —
102 gaca (3 yaca B HEZIEJIIO).



COJEP KXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

JpoGu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]1 OT OAHON (POpMBI 3amucu apodei
K napyroi. IloHsSTHE pallMOHAIBHOTO YHWCIIA, 3alKCh, CPABHEHUE, YNOPSIOYMBAHUE
palMOHANBHBIX YHCeNl. Apu@MeTHYecKue NEHUCTBHS C PAlMOHAIBHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peaibHOM NIPAKTUKH HA YaCTH, Ha IpOOH.

CreneHp ¢ HaTypaJbHBIM [IOKa3aTeJeM: OMpeJelieHne, MpeoOpa3oBaHHe
BBIPOKEHUI Ha OCHOBE OIpEAENICHUs], 3aUCh O0JbIMX yucen. [IpoueHTsl, 3amnuch
IPOLEHTOB B BHJIE ApoOU U ApoOu B BUE NMPOLEHTOB. Tpu OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON MMPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JETUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATyPAIbHBIX
quced.

PeanbHble  3aBHCUMOCTM, B  TOM  4Hcie mpsmMas U oOpaTHas
IIPONIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAKECHHUS C NEepeMeHHOM. JlomycTtrmbie
3HAYCHHUs INepeMeHHbIX. lIpencraBieHne 3aBUCMMOCTH MEX]y BEIMYMHAMH B BHJIE
dbopmynbl. Beruucnenus no gopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKECHUI,
TOKJECTBEHHO  paBHbIE BBIPAXEHHs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeéMbiXx.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. CIlI0)K€HHE, BBIYUTAHUE,
YMHO>KE€HHE MHOTO4JIEHOB. DOPMYJIbI COKPAILEHHOIO YMHOKEHHSI: KBaIpaT CyMMBI U
KBagpaT pasHocTH. Popmysia pa3HOCTH KBaApaToB. Pa3nokeHME MHOTOYJIEHOB Ha
MHOHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, TMpaBWiIa MNpeoOpa3oBaHMs YypaBHEHHS,
PaBHOCWJIBHOCTh YPaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEUHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPAaBHEHUM 110 YCIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 € IOMOLIBIO YPaBHEHU.

JluneiiHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMH U ero rpadux. Cuctema IBYX
JVHEMHBIX YPAaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHne cucrem ypaBHEHUU
croco0oM mnojcTaHoBKH. [IpuMepsl penieHusl TEKCTOBBIX 3a7ad ¢ MOMOIIBI0 CUCTEM
YPaBHEHHUM.

DyHKIUU



KooparHara Touku Ha npsiMol. UMciioBble NMPOMEXYTKU. PaccTrosHue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca 1 OpAMHATa TOUKH
Ha KOOPAMHATHOW IuiockocTH. [Ipumepsl rpadukoB, 3a1aHHbIX popMmynaMu. UteHue
rpaukoB peanbHbIX 3aBUcuMocTel. [lonsatue pynkunu. ['paduk pynkuuu. Colicta
¢ynkuumii. Jluneitnas ¢pynkuwms, e€ rpaduk. ['paduk dynxmnum y = |X|. Ipaduueckoe
pelIeHNEe TMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC

Yucsia v BbIYMCIEHUS

KBagpatueiii kopenb u3 uucna. l[loHsarue 00 wuppanmoHATIbHOM YHCIIE.
JlecsaTuuHble MPUOJIMIKEHUST WppalMOHAIBHBIX Yucen. CBoicTBa apudmMeTHUYecKux
KBaJIPAaTHBIX KOPHEW U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U
BBIUMCJICHUSAM. [[€eMCTBUTEILHBIC YHUCIIA.

CreneHb C UeNbIM MoKaszaTeseM U €€ cpoictBa. CTaHgapTHas 3aMUCh YHCIA.

AnredpanvyecKue BbIPAKEHUSA

KBagpaTHbIil TpEXUJIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOWMCTBO anreOpandeckod ApoOH.
CnoxeHue, BBIUMTAHUE, YMHOXEHUE, JeJeHUE  alredpanvyeckux ApooOei.
PannonanbHbie BBIpaXXEHHUS U MX TpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢opMysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHMH, CBOASIIMXCS K TMHEWHBIM U KBaapaTHbIM. [Ipocreiimme
JTpOOHO-pallMOHAIbHBIE YPABHEHUS.

['padrueckas uHTEpIIpeTaIsl YpPaBHEHUN C JBYyMSI NMEPEMEHHBIMH U CHUCTEM
JVHEMHBIX YpPaBHEHHMH C JByMs I€peMEHHbIMU. [lpumepsl peuieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OAHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUIMHA

[Tonsitue dpynkuuu. O61acTh ONMpeaeeHus U MHOKECTBO 3HAYCHHUN (yHKUHUU.
CrnocoObl 3a1anus QyHKIHI.

I'padpux Pynxmuu. Urenwe cBoiicTB ¢yHKiuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.

OyHKIUY, ONHUCHIBAOIIME TPSMYHO U OOpaTHYIO MPOMOPIMOHAIBHBIE
3aBrcuMocTH, ux rpaduxu. Oynxupn y = X2, Yy = x3, y = VX, y=|x|. ['paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHEHUM.
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9 KJIACC

Yucaa v BBIYMCICHUA

PannonanpHbple 4MClia, UppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE
NEeCATUYHBIE 1pOOH. MHOKECTBO NEHCTBUTEIBHBIX YHCEI, JEHCTBUTEIbHBIEC YHCIIA KAK
OecKOHEUHBIE JAecATUYHBbIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEVCTBUTEIbHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHHE  JCUCTBUTENBHBIX  YHUCEN, apu(pMETHYeCKue JIeUCTBUS ¢
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKpPYXKAlOMIETO MHpa, UIMTEIBHOCTh MPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxk€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH MpuOMMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BEIYMCIICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. Penmenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHME. PerieHue ypaBHEHHH, CBOISAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus YpaBHEHUM TPETbEM U UYETBEPTOM
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe c JByMsi MEpEeMEHHbIMU U ero rpaguk. Pemenue cucrem aByX
JIMHEMHBIX YPAaBHEHHUM C JBYMs MEPEMEHHBIMU. PellleHne cucrtem JIByX ypaBHEHUH,
OIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoW cTeneHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre nMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBanpaTHele HEpaBEHCTBA.
['padrueckass uHTEpHpeTanuss HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagparuunas Qysknusi, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauHaTHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn dyuxumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBONCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHE IOCIEA0BATEIbHOCTH
PEKyppEeHTHOI (popmyioif U (GopMyIIoi N-TO YiieHa.



Apudmernueckass ¥ reoMerpuueckas mporpeccuud. dopmysiabl N-TO dieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJICHOB.

N3o0paxenne wieHOB apu(METHUYECKOW M T'E€OMETPHUYECKON MpOorpeccuid
TOYKaMU HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM M HSKCIIOHEHIIMAJIBbHBIA POCT.
CI10KHBI€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS IIPOrpPaMMbl y4eOHOro Kypca «Anredpar
XapaKTEPU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHHUEM MHTEpEca K MPOLIJIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JTIOCTHIKEHHUSAM POCCHUCKUX MAaTEMATUKOB U POCCUNCKON
MaTEMaTUYECKOM IIKOJBbI, K UCIOJIb30BAaHUIO 3THUX JOCTHKEHUN B APYIMX HayKax U
NPUKJIAJHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TIpakJaHWHA M peah3aliy €ro
paB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBIEHHUH, Mpoleayp TIpakJaHCKOTO oOuiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JTUYECKUX MpOoOIeM, CBSA3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM TIOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
TUYECKUX MPUHLHIIOB B IE€ATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HA aKTHMBHOE Y4YacTUE€ B pEIIEHUM MPAKTHYECKHX 3aaad
MaTeMaTUYECKOW HAIPAaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUM BCEM MKU3HU I YCIEMHON NpoQecCuoHaIbHON
NESTEJIbBHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHJMBUIYATbHON TPAeKTOPHUH 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K  OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHUECKUX OOBEKTOB, 3aJlad, pEIICHUH, pacCyKICHHH, yMEHHMIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaluuMel B JEATEIBHOCTM HAa COBPEMEHHYID CHUCTEMY HAay4YHBIX
IpEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UEJIOBEKa, MPUPOIBI U
o0miecTBa, TMOHUMAHUEM MaTeMaTHUYECKOM HayKu Kak c@epbl 4YeloBeuYecKOn
NEATEIbHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIA3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTHUKW W MaTEeMaTHYECKON KYyJIbTypOoWl KaK CpelICTBOM
NMO3HAHUA MHpA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMH HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMUPOBAHNE KYJbTYPbl 310POBbS H
IMOIUOHAJIBHOTO 0J1ATOMOTYyYHS:

TOTOBHOCTBIO TPUMEHATh MAaTeMAaTUYECKUE 3HAHHUA B HWHTEPECax CBOETO
3I0pOBbsl,  BEIEHHUS  3J0poBOro  oOpaza  Ku3HM  (3I0pOBOE  MHTaHHE,
cOaJlaHCUPOBAHHBIN PEKUM 3aHIATHI U OT/bIXA, PETYJIpHas pu3nueckas akTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOI'0 K€ IIpaBa JAPYroro 4ejI0BeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU IS pellleHus 3ajad B
00JIaCTH COXPAHHOCTH OKPY XKaIoIlel cpeibl, MJIAHUPOBAHUS MOCTYIKOB U OI[EHKU MX
BO3MOXKHBIX TIOCTIEACTBUNA JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHHEM TJ00aJbHOTO
XapakTepa dKOJOTUIECKHUX MPOoOIeM U MMy Tei X pelieHHs;

8) aganTanms K M3MEHSIIOIIMMCS YCJIOBUSIM COUMAJIBHOH W NPHPOIHOI
cpenbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHSIX HEOMPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO NEATEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCS Y IPYTHX JIOJEH, MPpUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC
3HAHMS, HABBIKU ¥ KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIHUpOBaTh UACH, TOHATHS, TUIOTE3bI 00 O0BEKTAX W SBJICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb  JACPUIUTHI  COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUI KOHTPMEp, KOPPEKTHUPOBATH NPUHHUMAEMbBIC
pelieHusT W JACUCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PHUCKH M IIOCIIEICTBUSI,
dhopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHATHHA, OTHOIICHUN MEXIy NOHATHAMH, (DOpMyIHpOBaTH
OTIpEJICTICHUS] ~ TIOHSATUM,  yCTaHABIMBAaTh  CYHIECTBEHHBIM  TMPU3HAK
Kiaccu(ukany, OCHOBaHUA s OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH M  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CIWHWYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHBIE;



BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS
B (paKTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeJiaraTb KpUTEPUU
JUISL BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHHH 110 aHATIOTUU;

pa3dupaTh 0Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEPKICHHUM (TpsSMbIe U OT
IPOTUBHOTO), MPOBOIUTH CAMOCTOSITEIbHO HECTOXKHBIE J[0KA3aTeIbCTBA
MaTeMaTHYeCKux (HaKTOB, BBICTpaWBaTh aApPryMEHTALMIO, TMPUBOAUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajmauu  (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUsA, BBIOMpPATh HauboJee MOMXOMANMA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM HMHCTPYMEHT TMO3HAHUS,
dbopMyIUpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpedne, MpodiemMy,
CaMOCTOSATEIILHO YCTaHABIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

MPOBOJUTH TI0O CaMOCTOSITEIbBHO COCTaBJICHHOMY IIJIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOIbIIIOE HCCIIEIOBAHUE 0 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHSI W BBIBOJBI MO pE3yJbTaTam
MPOBENEHHOTO HAOIOACHUS, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TaKXKe BbBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMALMK, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, AaHAJIW3UPOBAaTh, CHCTEMATU3UPOBAThb M HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHNUS;

BbIOMpaTh (opMy TpeiacTaBlieHUs UWHGOpPMAIMM U WUIIOCTPUPOBATH
perraemMpie  3a7aud  CXeMaMH, JUarpaMMaMd, WHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMKM MO KPUTEPUAM, MPEII0KEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE A1eHCTBHUS:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBHUH C YCIOBUSMU U
HEeIsIMHU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS IO XOy pEUIECHUs 3a4a4u,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;
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B XO7le 00CYXIEeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAa€MOU TEMBI,
npo0JsieMbl, pelaeMoi 3a/layM, BHICKA3bIBaTh HJEU, HAlleIEHHbIE HA TOUCK
pEIICHMS, COTIOCTABIISATh CBOM CYXKICHUS C CYXKIACHUSIMHU JPYTUX YUYACTHUKOB
nuanora, OOHapyXUBaTh pPa3IMuM€ M CXOJACTBO MO3UIMNA, B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TIPEICTaBIATH PE3YIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIECIOBAHMUS,
POEKTa, CAMOCTOATEIBHO BbIOUpaTh (pOpMAT BHICTYIUICHUS C YUETOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN;

e TIIOHMMATh M HCIOJH30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUYyaTbHOU
paboThI IPU PEIICHUH YUYECOHBIX MaTEMAaTUYECKUX 3a]1aY;

e TMPUHUMATH 1I€Jb COBMECTHOH JAEATETbHOCTH, IUIAHUPOBATH OPraHU3ALHUIO
COBMECTHOM paboOThl, paclpeneysiTh BHUIbI padOT, JOTOBApUBATHCS,
o0Cy>XIaTh MpoLecC U Pe3ysbTaT padoThl, 0000IIAaTh MHEHUS HECKOJIBKHX
JIIOACH;

e y4acTBOBATh B IPYNIOBKIX (hopmax paboThl (00CYKIeHuUsI, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYpPMBI W JIPyTH€), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHAPOBATh CBOM JCUCTBHS C IPYTHMH YICHAMH KOMaHbI, OIICHHBAThH
KauecTBO CBOEro BKJIaga B OOmMHA  TPOAYKT TIO  KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HeiCTBUSA
Camoopranusanus:

e CaMOCTOSITEIBHO COCTAaBIISATh IUIAH, AJITOPUTM pELICHUs 3a7aud (WM €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS ¢ YYETOM HMMEIOIMUXCS PECypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
pelieHus: MaTeMaTHIeCKOH 3a1auH;

e TMpPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUH 3aa4H,
BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBUE pPE3yJibTaTa JACSATEIBHOCTH MOCTABICHHOW IEIH U

YCIIOBHSIM, OOBSICHSATH MPUYHHBI JOCTWIKCHHSI WM HEJOCTIDKCHHS TICIIH,
HaXOAWTh OMUOKY, 1aBaTh OIIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce oOOydarOlmUHACS TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:
Yucjia 1 BBIYUCTIEHUSA
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BoinonHsTh, coyeTass YCTHbIE M MHUCbMEHHbIE NTPUEMBI, apu(pMETHUYECKue
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMH.

HaxonuTpe 3Hay€HWsT YHCIOBBIX BBIPAKEHUW, NPUMEHITh pPa3HOOOpa3HbIC
CrocoObl M TPUEMBI BBIYUCICHUS 3HAUYEHUU JPOOHBIX BBIPAXKEHUH, COJEpKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexonuTe OT OfHOW (OpPMBI 3amMCHU YUCEN K APYroil (mpeoOpa3oBBIBATH
JECATHUYHYIO Ip0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO IECATUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyTIIATh YUCIA.

BBINIONHATS NPUKUAKY M OLUEHKY PE3yJbTaTa BBIYUCICHHM, OLEHKY 3HAYEHUUN
YUCJIOBBIX BBIPAXKCHHUI. BBINONHATE AEHCTBUS CO CTENEHSMU C HATypajJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATh NPU3HAKKU JEIUMOCTH, Pa3j0KEHHE HA MHOXKHUTEIM HaTypajbHBIX
YHCEJL.

PemaTe mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLUIEHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYUH, MPOIEHTaAMH, WHTEPIPETHPOBATH
pe3yabpTaThl pEUICHUs 3a4ad C y4ETOM OTPAaHWYEHUM, CBSA3aHHBIX CO CBOWCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHaiia.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPDAKEHUM NPU 3aJaHHBIX 3HAUCHUSX
IIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOr0 BhIPAKEHHUS B MHOTOWIEH MPUBEIECHUEM
MOJ0OHBIX CIaraéMbIX, PaCKPhITHEM CKOOOK.

BBINIONHATE  YMHOXEHHE OJHOWIEHA Ha MHOIOYIEH M MHOTOWIEHa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCylIecTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IIOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOXXHTEJIIS, TPYNIUPOBKU CIIara€MbIX, PUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh mpeobpa3oBaHrss MHOTOUYICHOB JJISl PELICHUS Pa3IMYHbIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON TPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HaTypaldbHBIMM TOKAa3aTENsIMHU JJis
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENWHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSS MpaBUJIa
nepexoaa OT HCXOJHOIO YpaBHEHUSI K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs Jn
YUCJIO0 KOPHEM YPaBHEHUS.
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[TpumensaTh rpaduyeckue METOAbl NPU PELICHUH JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Nap YHUCEN, SBISIOMMXCA PEMIEHUEM JIMHEWHOIO
YPAaBHEHUS C ABYMs [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHMS C IBYMs
NEPEMEHHBIMH, MOJIb3YACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTemsbl ABYX JIMHEWHBIX YPABHEHUH C JBYMs MNEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocCTaBiATh U pelIaTh JIMHEWHOE YPAaBHEHNE WIH CUCTEMY JIMHEWHBIX YPABHEHHUU
II0 YCJIOBHIO 3a/]a4d, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJTyYEHHBIN PE3YJIbTAaT.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHON NMPSMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YHCIOBBIE NMPOMEXKYTKH Ha
aJreOpanvdeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJIHWHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TNOMOIIbIO (YHKUMH H3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpEMsI, pAacCTOSIHUE, L€HA, KOJUYECTBO, CTOMMOCTB,
IIPOU3BOAUTEIILHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[lonumats rpaduueckuit crnoco0 MNpPEACTaBICHUS M aHaiu3a HHPOPMAIUU,
U3BJIEKATh U MHTEPIPETUPOBATh HH(OPMALINIO U3 TPaUKOB peajbHbIX MPOLIECCOB U
3aBUCHUMOCTEM.

K koniy oOyuenuss B 8 wiacce oOydaromuidcsl TMOJYYHUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BbIYHCICHUSA

Hcrnonb30BaTh Ha4aIbHBIE IPEICTABICHUS O MHOYKECTBE IEHCTBUTENIBHBIX YHCEIT
JUIsL CpaBHEHUS, OKPYIJICHHUS M BBIUMCIICHUN, M300pakaTh JACHCTBUTENbHBIE UYMCIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YysS NpPU HEOOXOAMMOCTH KaJbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BEIPAXKEHHM, COIepKaINX KBaApaTHbIE KOPHH, UCIIOIb3Ys CBOWCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YUCEN C TMOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanveckue BbIpaKeHUs

[IpuMeHATh MOHATHME CTENEHM C LEeIbIM  [0Ka3aTeJeM, BBINOJHATh
peoOpa30BaHus BBIPAKEHU, COEPHKALUX CTENEHH C LEIbIM IIOKA3aTEJIEM.
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BbINONHATE TOXKIECTBEHHBIE NPEOOpa30BaHUs pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandeCKuMH APOOSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensTs nmpeoOpa3oBaHus BBIPAKEHUHN NI PEIICHMs Pa3IMYHBIX 3a/lay U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHelHBbIE, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAIbHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEMNIINE UCCIENOBAHUS YPABHEHU I CUCTEM YPAaBHEHUI, B TOM
quclie ¢ MPUMEHEHHEM TpadUuuecKuX MpejcTaBiIcHUl (yCcTaHaBIUBaTh, UMEET JIH
ypaBHEHHE WIM CUCTEMA YPaBHEHUI PEIICHMUS, €CJIM UMEET, TO CKOJIBKO, U ITPOUEe).

[lepexoauTs OT cioBeCHOU (hOPMYJIUPOBKH 3a7a4H K €€ aJire0pandecKkoi MoIelu
C IOMOIIIBIO COCTABJICHUSI YPABHEHHS UM CUCTEMbI YPAaBHEHHI, HHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJ1a4i MOJTYyYEHHBIA PE3YJIbTaT.

[IpuMEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPABHEHUS, OLIEHKHU, PElIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI, JaBaTh IpauUECKyIo
WJUTIOCTPALAI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[lonumaTe ¥ HCMOIB30BaTh (DYHKIIMOHAJIBHBIC TMOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAUYCHMS), OMpEAC/sITh 3HaueHHE (YHKIUU 1O 3HAYECHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix,y =x2,y =x3,y = ||, y = VX, OIHCBIBaTH CBOICTBA YHCIIOBON (yHKIHH
o e€ rpaduxy.

K koniry oOyuenuss B 9 kiacce oOydaromuidcsi TMOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonHaTh apudMeTnyeckue ASUCTBUS ¢ pallMOHATBLHBIMU YHCIIAMH, COYeTas
YCTHbIE M MHUCHMEHHBIC TPUEMBI, BBITOJHITH BBIYUCICHUS C HPPALMOHAIBHBIMU
YU CIIaMU.

Haxonuts 3HaueHUs CTENEHEN C LEJIBbIMU MOKA3aTeIsIMU U KOPHEN, BBIUYUCIISITH
3HAYEHUS] YUCIOBBIX BHIPAKECHUM.

OKpyIJisiTh  ICUCTBUTENIbBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3yjbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiath nvHEHbIE W KBAIpATHBIE YPABHEHUSI, YPABHEHUS, CBOASIIUECS K HUM,
npocTeime ApoOHO-paIlMOHAIEHBIC YPABHECHHUS.

Pewats cuctemsl IByX JINHEMHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISAETCS JTUHECUHBIM.
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Pemars TekcTOBBIE 3a71a4 anreOpanyecKuM CIioCOOOM C IMOMOILBIO COCTaBICHHUS
YPaBHEHMS UM CUCTEMBI JIBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE IPOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPABHEHNN, B TOM
qycie ¢ NPUMEHEHUEM TIpauyecKux IpeAcTaBleHUll (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTte JsMHEHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HW300paKaThb
pelIeHne HEPaBEHCTB HA YHUCIOBOM MNPSIMOM, 3alMChIBATh PEIICHUE C IMOMOLIBIO
CHUMBOJIOB.

Pemare cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEILICHNUE CUCTEMbl HEPABEHCTB HA YHMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIECHNE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBaTe (yHKIIMM W3y4eHHbIX BHUIOB. I[loka3biBaTh CXEMaTUYECKU

pacIoyoKeHne Ha KOOPIMHATHOH TIoCKoCTH rpadukoB ¢GyHkuuii Buaa: y = kx, y = kx
+b y=kix,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBUCHMOCTH OT 3HaYCHUH
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth M H300pakaTh CXEMAaTHYECKH TpadUKd KBagpATHUHBIX (YHKLIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3HaBaTh KBagpaTU4YHYIO (QYHKIMIO MO (hopmysie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(pMeTHUUECKYI0 U T€OMETPUUYECKYIO IPOTrPECCUM TIPH PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHHMS C  HCHOJb30BaHHMEM (QopMyl N-ro  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakatb 4jieHbl TMOCIEAOBATENIBHOCTH TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3a1aum, CBA3aHHbBIE C YHCIOBBIMU NOCIEA0BATENBHOCTIMHM, B TOM YHUCIIE
3aJaud U3 peaJbHOW JKM3HM (C HCIIOJIIb30BAHMEM KaJbKyJATOPa, IH(PPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrposbuble IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeuKMCIeHU. PalimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BbIpaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1 1
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0o.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 2
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM ungppoBbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM ; 0 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 o . 5 0
YHKUHH. OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9 1
yHiupH. HcioBsIe QyHKuAH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 8 0
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (ipp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 1 bubnuoreka [{OK
yucIia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUN https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCTIOBBIE MOCIIE0BATEIBHOCTH 5 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3aus 18 1 bubmmnoreka HOK
3HaAHUU https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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YYEBHO-METO/INYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
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