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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJISl aIalTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PAcCyXJIeHUs, 0000IIEHNE U KOHKpPETH3allio, abcTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B ctpykType nporpammsl yueOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Yucna u BBIUUCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xxoje wu3yudeHuss ydyeOHOro Kypca O0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro kKypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anrebpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHATBPHBIMH W HPPANUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOEHUSI MAaTeMAaTHYeCKUX MOJIE]ei, OMUCAaHUs TPOLECCOB U SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOPMATUKA, ¥  OBJIAJICHHEC HABBIKAMHU  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET pa3BUTHUIO BOOOpPAKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSl ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOJIE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUJIU3AIMHU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIC pa3/ielibl COJEpIKAHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha uzyuenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kmacce
— 102 gaca (3 yaca B Heento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM [OKa3aTeJeM: OIpe/elieHne, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0ibIKX yncen. [IpoleHTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHJIIE MPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JEIUMOCTH, pA3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTY MEXKy BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATyPAJIbHBIM [IOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3aJ1a4 € MOMOIIBIO YPABHEHHM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTell. [lonarue pynkuuu. I'paduk pyHKmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBanmpatubeiii kopenbp u3 uucia. [loHsTue 00 uUpPpAMOHATHLHOM YHUCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKaszaTeneM U e€ cpoicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AnreOpandeckue BhIpaKeHUSIAJITe0pandecKue BbIPaKeHusl

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JEJICHHE ailreOpandeckux JIpoOei.
PannonanbpHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYyHKIUH

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
Crioco0bl 3aaHus QYHKITHI.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C ABYMS NIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuxk u cBoictBa. [lapabona, KOOpaAHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4yHOCTHBIE pe3yJIbTAThl OCBOCHUSI TPOTrpaMMBbl yueOHOTO Kypca « Anredpay
XapaKTEepU3yrOTCA:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY U HACTOAIIEMY POCCHUICKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKECHUSIM POCCUMCKUX MATEMATHKOB U POCCUUCKOMN
MaTEMaTUYECKOM IIKOJBI, K MCIOJIb30BAaHUIO 3THUX JOCTHKECHUW B JAPYIMX HAayKax U
NPUKJIAJAHBIX cdepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3allHd €ro
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaxIaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MpOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JTOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIILHO-
ATUYECKUX MPUHIIUIIOB B I€ATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHMBHOE YYacTME B pELICHUWM MPAKTUYECKHX 3aJad
MAaTeMaTUYECKOW HANpPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpodecCuoHaNbHON
NESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM HHJMBUIYATbHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pELIEHUM, pacCyX JCHUH, YMEHUIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX
NpeicTaBlieHuid 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKA, MPUPOJbI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKuM Kak cgepbl dYeloBeYeCKon
NEATENbHOCTH, 3TaloOB €€ pPAa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHIN3ALNM,
OBJIAJICHUEM SA3BIKOM MaT€MaTUKA W MATEMaTHYECKOM KYyJIbTYpOW KakK CPeICTBOM
NO3HAHUS MHPA, OBJIANCHUEM NPOCTEUIIMMH HABBIKAMH HCCIEAOBATEIBCKOM
NEeSATENbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GopmMHupoBaHMEe KYJbTYPbl 310POBbS U
IMOIMOHAJBLHOIO 0JIaroNmoJIyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B HMHTEPECAX CBOETO
37I0pPOBbSI,  BEACHHUS  3J0POBOTO  o0Opa3a  Ku3HM  (370pOBOE  IHTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, peryJiapHas Gpusnyeckas akTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pPedIEKCUH, MPU3HAHKEM CBOETO MpaBa Ha OMIMOKY U
TAKOIO K€ IIpaBa APYyroro 4ejI0BEKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpUEHTAIMEH HA MPUMEHEHUE MaTEMAaTUYECKUX 3HAHUH U pEIICHUs 3a7ad B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpe/ibl, IUTAHUPOBAHUS TOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TOCJHEACTBUNA ISl OKPY’KalOIIEH Cpelbl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) amanranusi K M3MEHAKWINMMCH YCJIOBHAM COUHAJIBHOW W MPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIO/ACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA M KOMIIETCHIIMHU W3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCJE
dbopMyIUpOBaTh WJEH, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb JACPUIUTHI  COOCTBEHHBIX 3HAHMA H
KOMITETEHTHOCTEW, INIAHUPOBATH CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMACMBIC
peuieHuss U JeUCTBUS, (OPMYJIUPOBATH W OIEHUBATH PUCKU M TOCIEICTBUS,
dbopMUpOBaThH OMBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIABISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKH MATEMAaTHYCCKHUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy THOHATHAMHU, (HOPMYyITHpPOBAThH
OTpeneicHUsT  TOHATHUH,  yCTaHABIWBAaTh  CYIICCTBEHHBIH  MpPH3HAK
KiIaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHUpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpHUIATEIbHBbIC, CIMHWYHBIE, YacTHbIE M O0OIIHe,
YCIJIOBHBIE;



BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS
B (haKTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKACHUSIX, MPEIiaraTh KPUTCPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTeIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTU4ecKnX (aKkTOB, BBICTpAWBATh AaApPTyMEHTAIIUIO, IPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe MOAXOASIMUNA C yIETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKAN HHCTPYMEHT TMO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpeYne, Mpodiemy,
CaMOCTOSTEIIHO YCTaHABIMBATh HCKOMOE U JaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH 1O CaMOCTOSATENIHO COCTaBJICHHOMY IUJIaHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE MCCIIEIOBAHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOATENbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOOIEHUS, MCCIEIOBaHUs, OLEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBJIATH HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(POpPMALIMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HUHTEPIPETUPOBATDH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpaTh (opMy TpencTaBieHHs HWHGGOpMAUUMU U WUIIOCTPUPOBATH
peraemMbie  3aJaud  CXeMaMH, JuarpaMMaMiy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh HMHPOPMAIMM IO KPUTEPUAM, MPEAJIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

BOCIIpUHUMATDL U CI)OpMYJ'II/IpOBaTB CYKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
oeisiMu O6HICHI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX U IUCbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHHUS IO XO/1y PEUICHHU 3a/1a4u,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

e B XO/€ OOCYXXJEHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3aayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pELIEHHUs, COTIOCTABIATh CBOM CYXAECHUS C CYKICHUSMH JAPYTUX YYaCTHUKOB
auanora, OOHAapy>XMBaTh pa3iMuMe M CXOJCTBO MO3UIUN, B KOPPEKTHOMU
dbopme GopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH PE3YJIbTATHl PELICHUS 33Ja4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHUS C YUETOM 3aj]1a4y
Ipe3eHTAllMU U OCOOEHHOCTEH ayAUTOPUY;

e TOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAJIbHOU
paboTHI NP pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

e TMPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTraHU3ALMIO
COBMECTHOM paboThl, pachpenensiTb BUAbI padOT, JOTOBAapPUBATHCA,
o0CyX/aTh MPOIECC U Pe3yJIbTaT padoThl, 0000IAaTh MHEHHSI HECKOIBKUX
JIIOICH;

e Y4acTBOBATh B IPyNMNoBbIX PopMax padboThl (00CYKIeHUS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI M JIPyTW€), BBINOJIHATH CBOIO YacTh palbOThl U
KOOPAWUHUPOBATh CBOU JIEUCTBUA C JPYTHMMH WICHAMU KOMAaHJbI, OIIEHUBATh
KauyeCcTBO CBOETO BKJIaJa B  OOHIMH  MOPOAYKT 1O  KPUTEPHSM,
c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEJILHO COCTAaBJIATH IUJIAH, AJTOPUTM PEIICHUs 3a1ayu (WU €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTUpPOBaTb U  KOPPEKTHPOBATh
BApUAHTHI pEIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS TPOIEcca U pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

e TMPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1auu,
BHOCUTh KOPPEKTHBBI B JIEITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTaTa AEATEIbHOCTH MOCTABJICHHOUN LENH U
YCJIOBUSIM, OOBSCHSTh TPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIeTH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenus B 7 KkJjacce OOydyalomMACs TMOJYYUT CIEAYIONINE
MPEIMETHBIC PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTas YCTHbIE M INHUCbMEHHBIE MPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CIIOCOOBI ¥ TPHUEMBI BBIYUCIICHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COMEpIKAIINX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YNOPSAI0YNBATH PAIUOHAIIbHBIC YUCTIA.

OKpyrJsTh 4ncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXCHUW. BBIMONHATH NEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTEeNSMU.

[IpuMeHsTh TPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOXHUTEIU HATypaIbHBIX
quced.

Pemiath mMpakTUKO-OpHMEHTUPOBAHHBIE 3aJauM, CBSI3aHHbBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4E€TOM OTrpaHUYECHUH, CBS3aHHBIX CO CBONCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPAKEHUSs

Hcnonp3oBath anrebpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIECCe OCBOCHUS YueOHOTO MaTepuaia.

Haxoguth 3HaueHusi OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYEHUSIX
MePEMEHHBIX.

BrinonHsaTh peobpa3oBaHus 1EIOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BeIMmonHAT, yMHOXXEHHE OJHOWICHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOYJIECH, MPUMEHSATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcylecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILBIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXXHTEIIS, TPYIIUPOBKU CJIaraeMbIX, IIPUMEHECHHUS
dbopMyn COKpaIEHHOTO YMHOKEHUS.

[TpumensTh TpeoOpa3oBaHUsl MHOTOWICHOB JIJIS PELISHUS Pa3IMUHbIX 3a]1a4d U3
MaTeMaTUKH, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMM IS
peoOpa3oBaHMs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHEWHbIE ypaBHEHUS C OJHOM NEPEeMEHHOW, MpPUMEHSs MpaBHIia
repexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, sBsieTCs Jin
YHUCJIO KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaduueckue METObl MPU PEIICHUU JIMHEWHBIX YpaBHEHUU U MX
CUCTEM.

[logOupaTe mnpumMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHS C JABYMS
epPEeMEHHBIMH, MOIB3YSICh TPpa(hUKOM, MPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPaBHEHUN C JBYMS MEPEMEHHBIMU, B TOM
qrciie rpadudecKu.

CocTtaBisaTe ¥ pemaTh JINHEMHOE YPABHEHHE UIIM CUCTEMY JIMHEUHBIX YPABHEHUI
[0 YCJIOBHMIO 33Ja4d, HUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aaud
MOJIYYEHHBIN PE3YIIbTAT.

DOyHKUUHA

N3o0paxkath HAa KOOPJUHATHON MPSIMOMl TOUKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJAMHATHOM IUIOCKOCTA TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOOMOIIBIO (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, paCCTOSTHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre QPyHKITUU TIO0 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuid crnoco® TpeACTaBICHUS W aHaIW3a WHOOpPMAaINH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPADUKOB pPeaibHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

K koHmy oOyuenus B 8 kJjacce o0Oydyaromuiicss TOJXYYUT CIEAYIONINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

Hcnonb3oBaTh HaYaIbHBIE TPEACTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHCE
JUTSI CPaBHEHUS, OKPYTJICHUS M BBIYMCICHUN, W300pa)xkaTh IEHCTBUTEIBHBIC YHCIIA
TOYKAMHU Ha KOOPAWHATHOU IPSIMOU.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, MCHOJIb3ys TPU HEOOXOAUMOCTH KAaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHus BIPAKECHUM, COJEpKAIINX KBaIpaTHbIE KOPHH, UCTIOJIb3Ys CBOMCTBA
KOpHEM.

Hcrnonp3oBaTh 3amucu OOJIBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.



AJireOpandecKue BbIPaKeHUA

[IpuMeHsATh TMOHSTHE CTENEHUM C  LEJbIM  TOKa3aTeleM, BBIOIHATh
peoOpa3zoBaHUsl BEIPAKEHUH, COIEPIKAIIMX CTEIICHHU C LIEJIbIM MTOKa3aTeIeM.

BbINONHATE TOXIECTBEHHbIE MPEoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHus BhIPAXKEHUN ISl PEIICHUS Pa3IMYHbIX 3a7ay U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHbIC, KBaJgpaTHbIE YpPAaBHEHHUS M paIlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIAECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHU, B TOM
yucjae ¢ NMpUMEHEHHWEeM TpaduyecKux MpencTaBieHUu (ycTaHABIUBATh, UMEET JIHU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTh OT cI0BECHOM (OPMYITUPOBKH 3a/1a4u K €€ anreOpandecKkoi Mojienu
C TTIOMOIIIBIO COCTABJICHUSI YPABHEHUS UM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATD B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1auy MOJTYyYECHHBIA Pe3ysIbTar.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKU, PEIIaTh
JTMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUUuECKyIo
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[TonumaTe ¥ MCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMs), OMNPEACNITh 3HaueHHEe QYHKIMH TIO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUMHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBHIBaTH CBOICTBA YHCIOBOH (ByHKIIMH
o e€ rpadukxy.

K koHmy oOyuenus B 9 kjacce o0Oydyaromuiicss TMOJXYYUT CIEAYIONINE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPpAllMOHATILHBIE YHCIIA.

Breimonuare apudmerndeckue AeHCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIaMH, COYeTast
YCTHBIE M NHUCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYMCIEHUS C UPpalUOHATbLHBIMU
YU CJIAMHU.

HaxoauTe 3Ha4YeHUsI CTENEHEN C IENBIMU MMOKA3aTeISIMU U KOPHEW, BBIYUCIISATD
3HAYEHUS YUCTIOBBIX BBIPAKCHMUIA.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHeHbIE U KBaJpaTHbIC YPaBHEHUs, YPABHEHMS, CBOIAIIMECS K HUAM,
MpoCTeNIIEe APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pewmars cuctemsl IByX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEMBI
JByX YPABHEHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBIISACTCS JIMHEHHBIM.

Pemath TeKCTOBBIE 3a71a41 aNTreOpanyeckuM CIIOCOOOM C IMOMOILBIO COCTABICHHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOAUTE IPOCTENIINE UCCIEA0OBAHNS YPABHEHUM U CUCTEM YPABHEHN, B TOM
quclie ¢ NPUMEHEHHEM TpadUyecKuX MpeACTaBIeHUI (yCTaHABIUBATh, UMEET JIU
YPaBHEHUE WIN CUCTEMA YPABHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemarp nuHeENMHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaThb
pELICHNE HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C IOMOIIBIO
CHUMBOJIOB.

Pemats cucTteMsbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, U300pakaTh PELLICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3znaBate (QyHKUMHM uW3y4eHHbIX BUAOB. [loka3blBaTh CXE€MaTHYECKH

PAacIoIOKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y = kX
+b, y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHUI
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W u300paxaTb CXEMaTHUYECKH TpauKy KBaJpaTUUHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTe kBaapaTHyHyro (yHKLIHIO 1O (OpMyIse, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacno3naBaTh apu(MeTHUECKYI0O U T€OMETPUUYECKYIO IPOrPECCUM TPH PA3HBIX
cnoco0ax 3aJaHusl.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHMEM (GopMyl N-TO  YieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh YjeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3a1aun, CBAI3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTIMHU, B TOM YHUCIIE
3aJa4yd U3 pPEaNbHOM JKM3HM (C HCIOJNIb30BAHHEM KAaJbKYJIATOpa, IH(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOT'PAMME

7 KIIACC
N HaumenoBanun KosinvyecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Konrpoabsnsl  IIpakTHuyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI ue padoTsbl
NMPOrpaMmblI pecypcesbl
Yucna u
O bu6nmoreka [IOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanuonansHbie 90
qucla -
AureGpanteck bubnuoreka [IOK
2 27 1 https://m.edsoo.ru/7f415b
Ue BBIPAKECHUS 90
VpaBHEHIS 1 bubnuoreka [{OK
3 P 20 1 https://m.edso0o.ru/7f415b
HEPABCHCTBA 9
Koopaunats! u bubnuoreka [IOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKIMU 90
I bubnunoreka LIOK
OBTOpEHHE U
5 6 1 https://m.edsoo.ru/7f415b
000011IEHNE
90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
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8 KVIACC

byHKIIT

N HanmenoBan KounuyecTtBo yacoB DJIeKTPOHHbBIE
© | We pa3zeJioB (uudpoBbie)
n/ Becer Konrpoabn  IIpakrnyeck
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NporpamMmbl pecypchl
Yucna u
O bubnnorexa [JOK
1 K ’ 15 https://m.edso0o.ru/7f41
BaJIpaTHBIC 7af8
KOpHU
Yucna u
BBIYMCJICHHSL. bubnunoreka LIOK
2 CrermeHs ¢ 7 https://m.edsoo.ru/7f41
LEJIBIM 7af8
IoKa3aTelieM
Anrebpaunyeck
He bubnunoreka LIOK
3 BBIPKCHHUS. 5 1 https://m.edsoo.ru/7f41
KBanpartusrit 7af8
TpEXWIECH
Anrebpanyeck
He bubnunoreka LIOK
4 BBIPAKEHUS. 15 1 https://m.edsoo.ru/7f41
Anrebpanyeck 7af8
ast IpoOb
YpaBHeHus u
HEDABCHCTEA bubmmoreka IIOK
5 K P ' 15 1 https://m.edso0o.ru/7f41
BaJ[paTHbIC 7afg
ypaBHEHUs
YpaBHeHus u
HeDABCHCTEA bubnmorexa LIOK
6 P ’ 13 https://m.edso00.ru/7f41
Cucrembl
) 7af8
ypaBHEHUM
VYpaBHeHus u bubnmnoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f41
Hepasencraa 7af8
OYHKIHH. bubmuorexa [JOK
8 OcCHOBHBIC 5 https://m.edsoo.ru/7f41
HOHSTUSA 7af8
OyHKIUN. bu6muoreka [IOK
9 YucnoBbie 9 https://m.edsoo.ru/7f41

7af8
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bubnunoteka LIOK
[ToBTOpEHME M
10 6506 6 1 https://m.edsoo.ru/7f41
00o0meHune 7afg
OBIIEE
KOJIMYECTBO
102
YACOB IIO 0 > 0
I[MPOT'PAMME
9 KIIACC
N HanveHoBamMe KosanuyecTBO 4acoB DJIeKTPOHHBIE
(uudpossbie)
n/  pasgeaoBuTeM = Bcee Konrpoabn  IIpakTnuec
o0pa3oBaTejibHbIE
I nporpaMmMabl ro ble padoThI KHe padoThl
pecypchl
Yucna n
B — bubmuoreka [JOK
1 . ’ 9 https://m.edsoo0.ru/7f4
JlelicTBUTENbHBIC 19408
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnuorexa [IOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f4
OJTHOM 19d08
IIEpEMEHHOM
YpaBHeHuUs u
HEDABCHCTE bubnnoreka [JOK
3 C P ’ 14 1 https://m.edsoo.ru/7f4
HCTGMBIv 10408
YpaBHCHHIA =
VYpaBHeHus u bubnnoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
Hepasencrtpa 19d08
bu6nmoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
YucnoBelie bu6mmoreka [IOK
6 MOCJe10BaTeIbH 15 1 https://m.edsoo.ru/7f4
OCTH 19d08
[ToBTOpEHME,
oGoGmeHe bubnmoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f4
CUCTeMAaTH3aIIHS

3HAHUH

19d08
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OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102



