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IHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KYpCOB OCHOBHOTO o00IIero ooOpa3oBaHHs: OHaA
OGCCHC‘II/IBaeT HU3Yy4YCHHUC [OPYrux AUCHUIUIMH, KaK CCTCCTBCHHO-HAy4YHOI'0, TaK WM T'YMAaHUTApHOIO
IUKJIOB, €€ OCBOCHHE HEOOXOJMMO Ui MPOJODKEHUS O0pa3oBaHMS W B TOBCEIHEBHOW JKU3HHU.
PazButne y oOyuaromuxcsi HAy9HbIX MPEACTaBICHUNA O IPOUCXOXKICHUH U CYHTHOCTH alreOpandecKux
abcTpakuuii, crmocode OTpaKeHHS MaTEeMaTHYeCKOW HAyKOHW SBIICHHHA M IPOLECCOB B IMPHPOJE H
oOrIecTBe, PO MaTeMaTHYeCKOro MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'O MHPOBO33PCHHA W KAa4YCCTB MBIINUICHUA, HGO6XO[[I/IMI)IX U1 agarnTanyuu B
coBpeMeHHOM mudpoBomM obmiecTBe. M3ydeHne anreOpsl obecrieunBacT pa3BUTHE YMEHUS HAOIIOIaTh,
CpaBHHBATD, HaXO0IUTh 3aKOHOMCPHOCTH, Tp€6y€T KPUTHUYHOCTHU MBIIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI W BBIBOJBI, (OPMYIUPOBATH YTBEPKICHHUS.
OcBoenne kypca anreOpsl oOecreyMBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOydYaromIuXCcs: OHHU
UCIOJIb3YIOT JE€AYKTHBHBIE U HMHIYKTUBHBIE pACCyXIEHHUs, 0000IIeHHe U KOHKpPETU3aLHUIO,
abctparupoBanue W aHamoruto. OOyueHue anrebpe TmpeArnoyiaraeT 3HAYUTEIbHBIH  00BEM
CaMOCTOSITEIIbHON JICITETBHOCTH O0YJarOIIUXCs, TIO9TOMY CaMOCTOSITEIbHOE pPEelIeHUE 3a1au SBISIETCS
peannzanuen 1esTeIbHOCTHOTO IPUHIUIIA O0yYeHUSI.

B crpykType mporpamMmbl ydeOHOTO Kypca «AnreOpay» uisi OCHOBHOTO OO0IIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJEPIKATEITbHO-METOMUECKUE JTMHUU: «Uucla W BBIYHCICHUSY,
«AnreOpanyecKkue BBIpaXCHH», «YpaBHEHUS H HepaBeHCTBa», «DyHkummy». Kaxkmas w3 3THX
COJIEPKATEIBbHO-METOAUYECKUX JIMHUM pa3BUBAECTCS Ha NPOTSHKEHMM TPEX JIET H3Y4YEHUs Kypcea,
B3aUMOJICHCTBYSI C JPYrUMH €ro JHHHSAMU. B Xome wu3ydeHuss ydeOHOTO Kypca OOyJaromiumcs
MIPUXOAUTCS JIOTUYECKU PACCYKaTh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B CBs3U ¢ 3TUM
B IporpamMMy y4eOHOTO Kypca «Anredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MPEICTABICHHbBIE BO
BCEX OCHOBHBIX pa3lenax MaTeMaTH4ecKoro oOpa3oBaHUSI U CIIOCOOCTBYIOIIHME  OBJAACHUIO
00y4aroUMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHuYecKoro si3bika. CoiepiKaTenbHOW U CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOTO Kypca «ANredpay sIBISETCS ero HHTETPUPOBAHHBIA XapaKTep.

Copnepxanue nuHUM «Yucna U BBIUMCICHUA» CIYKUT OCHOBOM Ui JAJIbHEUIIEro H3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIOIIMXCS JOTHYECKOIO MBIIUICHUS, (POPMHPOBAHHUIO
YMEHHS TOJIb30BaThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TOBCEJHEBHOM KU3HU. Pa3BUTHE MOHATHUS O 4YMCJIE HA YPOBHE OCHOBHOTO 00IIero oopazoBaHUs
CBSA3aHO C pAalMOHAIbHBIMU M HPPALUOHAIBHBIMH YHUCJIaMH, (OPMHUPOBAHUEM MPEACTABICHUI O
JNEUCTBUTENFHOM 4HCIie. 3aBepUICHHE OCBOEHHUS YHCIIOBOM JIMHUM OTHECEHO K CpelHeMy OOIIeMy
00pazoBaHMIO.

CogepxaHue ABYX alreOpanvyeckux JTUHUNA — «ANredpandeckue BhIpKEHUS» U «YpaBHEHHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHHIO Y OOYYaIOIIUXCS MaTeMaTUYecKOro amrmapara,
HE0OXO0IMMOTO IJIsl pellIeHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNINHPYETCS BOKPYT
palMoOHaNbHBIX BBIpXKEHUI. AnreOpa JEeMOHCTpUPYET 3HAYEHHE MaTeMaTHKH KakK s3bIKa JUis
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENeN, OMICAaHMs MPOIECCOB U SIBJICHUU pealbHOTO Mupa. B 3amaum
oOyueHusi anredbpe BXOAAT TakXKe JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO  MBIIUICHUS,
HEO0OXOIMMOTO, B YAaCTHOCTH, [JIs OCBOCHHsS Kypca HHPOPMATHUKUA, M OBJIAJICHUE HAaBBIKAMU
JNEeNyKTUBHBIX paccykneHuil. IlpeoOpazoBanne CHUMBOJBHBIX (OpPM  CIIOCOOCTBYET pa3BUTHIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPYECTBY.

Cogepxannie (QyHKIIMOHATBLHO-TPAPUUECKON JIMHUU HAIeIEHO Ha TMOJy4YeHHE OOydaroluMUCs
3HAHUA O (QYHKIHUAX KaK BaKHEHIIEW MaTeMaTH4ecKol MOJENTH MJs ONHUCAaHWs U HCCIeIOBaHUs
pa3HOO0Opa3HBIX MPOIECCOB U SBJICHUH B mpupoje U obuiectBe. M3ydyeHne marepuana crocoOCTBYeT



pPa3BUTHIO Yy OOYyYarOIIMXCS YMEHHUS HCIIOJIb30BaTh pPAa3JIMYHbIE BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTeMaTUKd — CIOBECHbIC, CHMBOJMYECKHE, TpaduuecKkue, BHOCUT BKJIag B (HOpMHpPOBAHUE
MPEJCTABICHUNA O POJIM MATEMATHKH B Pa3BUTHH UBWIN3ALUH U KyJIbTYPBI.

CornacHo yueOHOMY IutaHy B 7—9 Kiaccax u3y4aercss y4eOHBIM Kypc «Anredpay», KOTOPBI
BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3fieiibl cojaepkaHus: «Hucna U BBIUUCIECHUA», «Alredpanyeckue
BBIPAXKECHU», «YPABHEHHUsI U HEPABEHCTBaA», « D yHKIIUWY.

Ha usyuyenue yuebHoro kypca «Anredpa» orsoaurcsa 288 yacos: B 7 kiacce — 96 yaca (3 yaca B
HeJeno), B 8 kitacce — 96 yaca (3 yaca B Hezeno), B 9 kitacce —96 yaca (3 yaca B HEZCIIO).

COJEP/KAHUE OBYYEHUA

7 KJIIACC

Ymncaa v BbIYUCICHUS

Jpo6u OOBIKHOBEHHBIE U JECSITHYHBIE, MEPEX0] OT OJHOM (OPMBI 3amucu Apodel K ApYroi.
[lonsiTHE palMOHANBHOTO 4MCIA, 3alUCh, CPABHEHHME, YINOPSAIOYMBAHUE pPALMOHAIBHBIX YHUCE.
Apudmernueckue NEHCTBUS ¢ pallMOHAIBHBIMH YMciIaMH. PelieHue 3aaay u3 peaabHOW NMPAKTUKH Ha
4acTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM INOKa3aTeJeM: OINpejeTeHne, MpeoOpa3oBaHre BHIPAKEHUN HAa OCHOBE
oTmpe/eNieHus], 3anuch 00IbIKX yncen. [IpolenHTsl, 3anuch NpoLEeHTOB B BUJE ApoOU U Jpodu B BHIE
MPOLIEHTOB. TpH OCHOBHBIE 3314 Ha MPOLIEHTHI, PEIIEHUE 3aa4 U3 PeaJIbHOU MPaKTHKU.

[IpumeHeHre NPU3HAKOB JEIMMOCTH, PAa3JIokKEHHE HAa MHOXKHUTEIM HATypalbHBIX

yucen. PeanbHble  3aBUCMMOCTM, B TOM  4HclIe IpsMas M oOpaTHas

IIPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

[lepemeHHbIEC, YHCIOBOE€ 3HAUYEHUE BBIPAKEHUS C TEepeMeHHOH. JlomycTuMble 3HAYEeHUS
nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXy BEJIMYMHAMU B BHJE (GopMynbl. Beruncnenus no
¢dopmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHHMH, TOXIECTBEHHO pPaBHbIE BBIPAKEHUS, MpaBHIIa
peoOpa3oBaHUs CyMM M IIPOU3BENIEHMH, IpaBUiIa PACKPBITUS CKOOOK M IPHUBEICHMS IMOJOOHBIX
CJIaracMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM IIOKA3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHp MHorowieHa. Cl0oXeHHE, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. POpMyIIbl COKPAIIEHHOTO YMHOXEHMSI: KBaJpaT CyMMBI U KBaapar pasHoctu. Dopmyiia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUIEHOB HA MHOKUTEIIH.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBUja IpeoOpa3oBaHUs YpaBHEHUS, PaBHOCWIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JMHEWHOTO ypaBHEHUS, PELIECHUE
JUHENHBIX ypaBHeHMU. CocCTaBICHHE ypaBHEHMH MO YCIOBMIO 3ajadd. PelleHne TEeKCTOBBIX 3a4ay C
IIOMOILIbIO YPAaBHEHU.

JIuneiiHOoe ypaBHEHHE C JByYMs MepeMeHHbIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH ¢ JBYMS NEpeMEHHbIMU. PelieHue cucteM ypaBHEHHMH crocoOoM moacTaHOBKH. [Ipumepsr
pELIEHNs TEKCTOBBIX 3a1a4 C TIOMOILBIO CUCTEM YPAaBHEHUM.

DyHKUUH

Koopaunarta Touku Ha npsMoil. UucioBble MpOMEXYTKH. PaccrosHue Mexay IByMs TOUYKaMH
KOOPAMHATHOU IIPSMOM.

[IpsmoyronbsHast cucrema koopauHat, ocu OX m Oy. AOcumcca W OpAuHAaTa TOYKM Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukoB, 3agaHHbIX popMmynaMu. UTeHne rpaduKoB peaabHBIX
3apucumocteil. [lonsarue ¢ynkuun. I'paduk pynxuum. CpoiictBa (yHkumii. JIuneitHas QyHkus, eé



rpaduk. I'paduk Gyakuuu Y = |X|. ['paduueckoe perieHne TMHEHHBIX YPABHEHUN U CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KJIACC

Ymuca 1 BBIYMCICHUS

KBanpartsslit kopenb u3 yucia. [loudarue o0 uppaunoHaisHoM yucie. JlecsTuunble NpUOIMKEHUS
uppanroHaNbHBIX uncen. CBOMCTBa apu(METHYECKUX KBAIPAaTHBIX KOPHEH M WX MPHUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BRIPAKEHUN 1 BBIYMCICHUSAM. J[€fiCTBUTEIbHBIC YHCIA.

Crenens ¢ 1eabpIM NoKa3ateneM U e€ cpoiictBa. CTaHnapTHAs 3aKMCh YUCIIA.

Auredpanyeckne BbIpaKeHHUs

KBagparHblil TpEXWIEH, pa3ioKeHHe KBaAPATHOIO TPEXWIEHA HA MHOKUTEIIH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpanueckoit apoou. CroxxeHue, BhIYUTAHUE,
YMHOJKEHUE, JIeJIeHHe anredpandeckux Apooei. PanrionanbHble BEIpaXeHUs U UX IpeoOpa3oBaHuUE.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, Gpopmyina KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JMHEWHBIM M KBaapaTHbIM. I[lpocreiimme apoOHO-palMoHaIbHBIE
YpaBHEHHUS.

I'padmyeckas uHTEepmperanus YpaBHEHMM C JByMs TMEPEMEHHBIMHM M CHCTEM JIMHEWHBIX
YPaBHEHUN C JIBYMs IEpeMEHHbIMHU. [IpuMepsl pelieHHsl CUCTEM HENMHEMHBIX YPaBHEHUM C JByMs
MepEeMEHHbBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA M MX CBOMcTBA. HepaBeHCTBO ¢ OJHONW MepeMeHHOW. PaBHOCHMIBHOCTH
HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJIHOM MepeMeHHON. CHUCTeMbl TUHEUHBIX HEPABEHCTB C OJIHOU
MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢pynkiuu. OOGIaCTh ONPEETICHUS U MHOXKECTBO 3HaUCHUM (yHKIMU. CIoCOOBI 3aaHus
GyHKIIHH.

I'padux dbyakumn. Urenue croiictB ¢yHkiuu mo e€ rpaduky. [Ipumepsr rpadukoB QpyHKIHM,
OTPAKAIOIIKX PEATIbHBIE TPOLIECCHI.

OyHKINMH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPONOPIHOHATbHBIE 3aBUCUMOCTH, UX TpadUKy.
Dynknun y = X2, y = X3,y = VX, y=|X|. I'papuyeckoe perreHne ypaBHECHH U CHCTEM YPaBHCHHIA.

9 KVIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHble Yncia, UppalMOHANBHBIE YUCIA, KOHEUYHbIE U OECKOHEYHBIE JECATUYHBIE APOOU.
MHO0K€eCTBO NEHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHbIE YMCIA KaK OECKOHEYHBIE NECATUYHBIC APOOH.
B3auMHO 0/HO3HaUYHOE COOTBETCTBHE MEKJY MHOYKECTBOM JCHCTBUTEIBHBIX YHMCENl U KOOPAMHATHOU
MPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apupMeTHUYecKue HAeHUCTBUS C JCHCTBUTEIbHBIMU

yuciaaMu. Pa3mepsl 00BbEKTOB OKPY)KAIOLIET0 MHUpPa, JUIUTEIBHOCTh MPOIIECCOB B OKPYXKAIOIIEM

MUDE.

[TpubnmxEHHOE 3HAUEHHE BEIMYMHBI, TOUHOCTh NpuoOImkenus. Okpyrienue yucen. [Ipukuaka u
OILICHKA PE3YJIbTaTOB BBIUMCIICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHUE. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOAAIIMXCS K KBaJpaTHbIM. bHUKBagpaTHOe
ypaBHeHue. [IpuMepsl pellleHHMs ypaBHEHUMH TPETbed M 4YETBEPTOM CTENEHEM pAa3joKEHHEM Ha
MHOKHUTEIH.



Pemenune npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aja4 aireOpandecKum
METOJIOM.

VYpaBHeHHE C IBYMs MIEPEMEHHBIMU U €ro rpaduk. Pemenne cucrtem AByX TUHEHHBIX YpaBHEHHIM
C IByMs IIepeMEHHbIMU. PellleHne cucteMm AByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe —
BTOpOIi cTeneHu. ['padudeckas HHTEpIPETALUs CUCTEMbl YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CIIoCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB € OJIHOM IEpEeMEHHOM. PeleHne cucTeM JMHEHHbIX HEPABEHCTB
¢ oxgHo# mepemeHHoil. KBanpaTHsie HepaBeHcTBa. ['paduueckas MHTEpIIpETais HEPABEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

D yHKUUHA

KBagparuunas ¢ynknus, e€ rpadux u cBoiicta. [lapaGoma, KoopauHATHI BEPIIUHBI MMapadOJIbI,
0Cbh CHUMMETpPUHU 11apaloJIbI.

Ipaduxn dyskrmit: y = kx, y = kx + b, y = k/x, y = X%, y=1x, y = |X| i ux cBoiicTsa.

YuciioBbIe 10CJI€10BATEIBHOCTH M IIPOIPECCHH

[lonsiTHE YHMCIOBOM TOCIEAOBATENbHOCTU. 3aJaHME IOCJIEI0BAaTEIBHOCTH PEKYPPEHTHOM
dhopmyroit u hopMyIoi N-To WieHa.

Apudmernueckas u reoMmerpuueckas rnporpeccuu. @opmynsl N-ro wieHa apuPMeTHIecKoi u
F€OMETPUYECKON MMPOTrPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N300paxkeHue uineHOB apu(METHUYECKOM M TeOMETPUYECKOM Mporpeccuili TOYKaMH Ha
KOOPAMHATHOW IJIOCKOCTH. JIMHENHBIN M 3KCIOHEHIMAJIBHBIN POCT. CII05KHBIE ITPOLICHTHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHoCTHBIE  pe3yJbTaThl  OCBOEHHMS  IPOrpaMMbl  ydeOHOTO  Kypca  «AunreOpay
XapaKTePU3YIOTCSL:

1) maTrpuoTHYeCKOe BOCIIUTAHHE:

NpOSIBJICHMEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHHCKON MareMaTHKH, IE€HHOCTHBIM
OTHOIICHHEM K JOCTHKEHHSAM POCCHMCKHX MATEMAaTHKOB M POCCHHMCKONM MaTeMaTHYECKOW IIKOJIbI, K
UCITOJIb30BAHUIO OTUX JIOCTIKEHHI B IPYTUX HayKaxX M MPUKIAJHBIX chepax;

2) rpaKIaHCKOoe M TYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBHINOJHEHHIO OOS3aHHOCTEH TIpakJaHWHA W peaju3allid €ro mpas,
NPEJICTABIICHHEM O MAaTeMAaTHYECKHX OCHOBax (YHKIIMOHHUPOBAHHS Pa3IMYHBIX CTPYKTYD, SBJICHWH,
HpoLEayp TIPakIaHCKOTo oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
ITUYECKUX HPOOJIeM, CBSA3aHHBIX C MPAKTUYECKHM MPHMEHEHHEM JOCTIKCHUI HAayKd, OCO3HAHHEM
BO)XHOCTU MOPAJIbHO-3THYECKUX MPHUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy0BOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTHBHOE Yy4YacTHE€ B PCIICHHH MPAaKTHYECKHX 3a/ad MaTeMaTHYecKoil
HAIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKCHUU BCEH KU3HH
IJIsl YCTICNTHOM MPO(eCCHOHANBHOM NeITeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHU, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHIMBHIYaIbHON TPACKTOPHU 00pa30BaHUs U )KU3HCHHBIX [UIAHOB C YU4ETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTvecKoe BOCIIHTAHUE:



CIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3aJ1a4, peleHUH, pacCyX/IeHU, YMEHUIO BUJIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHNS

OpHUEHTAIMEH B IEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJICTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS YEJIOBEKa, MPUPOAbI U OOIIEeCTBA, MOHMMAaHUEM MAaTEMAaTUYECKON HAyKH
Kak cgepbl YelOBEYECKOW JEATENbHOCTH, JSTaloB €€ pa3sBUTHA W 3HAYUMOCTH JUIS Pa3BHTHUS
LMBUIN3ALMY, OBJIAJEHUEM S3BIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KyJIbTypoH Kak CpeACTBOM
[IO3HAHUS MUPA, OBJIAJCHUEM ITPOCTEHIIIMMH HaBbIKAMU MCCIIEA0BATEIbCKOM NESATENIHOCTH;

6) ¢usuueckoe BocnHuTaHHE, (POPMHUPOBAHHME KYJIbTYPbI 30POBbSi H IMOIHOHAIBLHOTO
Os1aromosyqus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHHUS B HHTEpecax CBOETO 3J0POBbs, BEIACHUS
310pOBOr0 00pa3a >KM3HU (30pOBO€ NUTaHHWE, COATaHCUPOBAHHBIM PEXUM 3aHATUNH U OTAbIXA,
perynspHas (u3nueckas akTHUBHOCTH), C(pOPMHPOBAHHOCTHIO HaBbIKa peQIieKCUU, IPU3HAHUEM CBOETO
IIpaBa Ha OIMOKY ¥ TaKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCTTUTAHHE:

OpUEHTAallel Ha NpPUMEHEHHWE MaTeMaTH4YeCKMX 3HaHUW JUIsl pelleHus 3anad B o0yacTu
COXPAaHHOCTH OKpY)KaroIlel cpelibl, IUNITAHUPOBAHUSI MOCTYIKOB M OIL[EHKU UX BO3MOXHBIX MOCJIEICTBUIN
IUIL OKPY’KAIOIIEeH Cpejibl, OCO3HAHUEM IJI00aIbHOTIO XapaKTepa SKOJIOTMYECKUX MpoOIeM M MyTed ux
pelIeHus;

8) amanTanus K U3MEHSIONMMCS YCJIOBHIM CONMAIbHOI W MPUPOIHOI Cpebl:

FOTOBHOCTBbIO K JEWUCTBUSM B YCIOBHUSX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JAeATeIbHOCTb, B TOM UHCJIE YMEHUE YUUThCS y APYTUX JIOJEH,
IpUOOpETaTh B COBMECTHON AEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 ONbITA JPYTHUX;

HEOO0XOAUMOCTBIO B (OPMHPOBAHMU HOBBIX 3HAaHUI, B TOM 4ucie (QOPMYIUPOBaTH HJIEH,
MOHATUS, TUIIOTE3bI 00 00BEKTaX U ABICHUAX, B TOM YHCIIE PaHEE HEM3BECTHBIX, 0CO3HABATH JE(PHUIINTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAHMPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIPHUHHMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIIEHUS U ACUCTBU, GOPMYIUPOBATH
U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble 1ornyeckne qeicTBUA:

® BBIABJATH U XapaKTEpU30BaTh CYLIECTBEHHBIE IMPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHATHM,
OTHOLIEHUH MEXIy MOHATUAMH, (OPMYyIMpOBaTh OINpENeNeHUs] MOHATUH, YCTaHABJIMBATh
CYIIECTBEHHBIN IMPU3HAK KIacCU(UKAIMK, OCHOBAaHMS i 000OLIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

® BOCIpPUHMMATh, (QOPMYIUpPOBaTH M  IMPeoOpa3OBBIBATh  CYXKAEHUS:  yTBEpPAUTENbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIE,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTUBOpEUMs B (akTax, JAHHBIX,
HaOJMIOIEHUSAX W YTBEPXKICHMAX, NpeanaraTb KPUTEPUU Ui BBISBIECHUS 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUNI;

e JlelaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIIIOUECHUH, YMO3aKIIIOUEHUH 1o aHaJIOTUu;



pa3buparb [OKa3aTeIbCTBA MATEMATUYECKHX YTBEPXKICHUH (TMpsAMBIE ©W OT MPOTHBHOTO),
MIPOBOJIMTH CAMOCTOSITEIILHO HECJIOXHBIC JOKAa3aTelIbCTBA MAaTEMATHUYECKUX (PAKTOB, BBICTPAMBATH
apryMEHTaluIO, TPUBOJUTH TPUMEPHl M  KOHTPIPHUMEPHl, OOOCHOBHIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpATh CrOcO0 perieHusl y4eOHOW 3amadd (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BBIOMpAThH HarOoJIee TOIXOISIIHN C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckue 1eiCTBUSA:

WCIIOJB30BAaTh BOIPOCHl KaK MCCIENOBATENbCKHI WHCTPYMEHT TO3HAaHUS, (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEILHO YCTaHABIMBATh UCKOMOE U
TaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHECHUE;

MIPOBOJUTH 1O CAMOCTOSATEIBHO COCTABJICHHOMY IIJIaHY HECJIOXHBIM 3KCIIEpUMEHT, HEeOOJbIIOoe
UCCIIEIOBAaHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty CO00I;

CaMOCTOSITENIBHO  (pOpPMYIHpPOBaTh OOOOIIEHUS U BBIBOJABI 10 pe3yiabTaTaM MPOBEAEHHOIO
HaAOJIO/IEHUS], MCCIIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTHh MOJYYEHHBIX PE3YNIbTAaTOB, BBHIBOJIOB U
00001IEeHHNI];

IIPOTrHO3UPOBATh BO3MOXXHOC pa3BUTHUC MPOLECCA, a TAKKEC BbIABUTATh MPCAIOJOXKCHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTDh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHbIX, HCO6X0}II/IMBIX JJI pEeIICHUA
3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIMIO PA3ITUYHBIX
BUJIOB U (pOpPM MpeAcTaBICHUS;

BbIOMpaTh (HOpMy MpeAcTaBlieHUss UHPOPMAIMKU U WLIIOCTPUPOBATh pelIaeMble 3a/laud CXeMaMH,
TUarpaMMamMu, HHOM rpaduKoi U uX KOMOMHAIUSMU;

OIICHUBATh HAAEKHOCTH HMHPOPMAMU IO KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATh CYXJACHHS B COOTBETCTBUU C YCIOBHSIMH U IIEJIIMU OOILIEHUSA,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PELIEeHUs 3a]aui, KOMMEHTHUPOBATh MOJTYUYECHHBII pe3ylbTaT;

B X0JIe 00CYX/IEHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOM TeMbI, MPOOIEMBbI, peraeMoit
3a/lauM, BBICKA3bIBaTh WJEU, HAIICJICHHbIE HA IMOWCK PEIICHHUS, COMOCTABJISATh CBOM CYXKJICHUS C
CYXKJCHUAMH JAPYIrUX YYaCTHHUKOB AMANora, OOHApYKHUBAaTh pa3IMyMe M CXOACTBO MO3UIUH, B
KOPPEKTHOH dopMme hopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

MPEJCTaBIATh  PEe3yAbTaThl pEUICHHS 3aJaud, OJKCIepUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (pOopMaT BBICTYIUICHUS ¢ Y4ETOM 3ajau MPE3eHTAIMH U 0COOEHHOCTe!
ayJUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHONW PabOTHl MPU PELICHUH
y4eOHBIX MaTeMaTHYEeCKUX 3a]1a4;

MPUHUMATh IEJIb COBMECTHOM NEATENbHOCTH, MJIAHHUPOBATh OPraHU3allMI0 COBMECTHON padoThI,
pacmpenensiTs BUAbl paboT, TOrOBApUBATHCS, OOCYX AATh MPOLIECC U PE3yNbTaT padoThl, 00001IaTh
MHEHUS HECKOJIbKUX JTFO/ICH;

y4acTBOBATh B TPYMIOBHIX Popmax paboTsl (0OCYKaeHMS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI 1
JpyTHe), BBIMOJHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JACHCTBHS C JPYTUMU YIIEHAMHU
KOMaHJIbl, OIICHMBATh Ka4eCTBO CBOEr0 BKIaJa B OOMUHA MPOAYKT TO KPUTEPHSIM,
chopMynupPOBaHHBIM y4aCTHUKaMU B3aMMO/ICHCTBUSL.



PeryasituBHble YHHBepcaJbHbIe yueOHbIe

AericrBussCaMoopranu3zanms:

CaMOCTOSITEIIBHO COCTABIIATH IUIAH, AITOPUTM pEIleHHs 3aJauu (MM ero 4acTh), BBIOMpPATh CIOCO0
pemeHust ¢ y4éTOM HMEIOLIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

BJIQJIETh CIIOCOOAMH  CaMONpPOBEPKH, CAMOKOHTPOJS TMpolecca MW pe3yiabTara pPelICHHUs
MaTeMaTUIECKON 3a1a9H;

NIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIpH PEIICHUH 3a/1a4¥, BHOCUTh KOPPEKTHUBBI
B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlACHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTU MOCTABICHHOM II€JIM U yCIOBUSAM, OOBSICHATh
MPUYMHBI  JOCTM)KEHMSI WJIM HEJOCTHKEHHUS LM, HaXoJWTh OHMOKY, JaBaTb OICHKY
PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOydeHuss B 7 KJacce OOyUYAIOMIUNUCS TOJMYYUT CIEAYIONIUE TPEIMETHbBIC
pe3yIbTaTHI:

Yucjia v BLIYUCJIEHUSA

BeITIONIHATE, coYeTass YCTHBIE W IHChMEHHBIC TPHUEMBI, apHPMETHUECKUE JICHCTBHS C
paIMoHaIbHBIMA YHCIIAMHU.

Haxonuth 3Ha4eHHs YUCIOBBIX BHIPAXKEHUH, IPUMEHATH Pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHU IPOOHBIX BBIPAXKEHU, COEpKAIIUX OOBIKHOBEHHBIE U AECATUYHBIE APOOH.

[TepexomuTs OT omHOW (GOPMBI 3aMHMCH YHUCEN K ApYroi (mpeoOpa3oBHIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAIOUNBATH PALIUOHAIIbHBIE YUCIIA.

OKpyrasTh yucha.

BbINoNHATE TPUKUAKY W OIIEHKY pe3yjbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHHM YHCIOBBIX
BbIpa)KEHUI. BBIMONHATH IEHCTBHS CO CTETIEHAMHU C HATYpaJbHBIMU [TOKA3aTEIISIMU.

[IpuMeHsTh NPU3HAKU ASTUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATypaJIbHbIX YHCET.

PemaTth mnpakTUKO-OPUEHTHPOBAHHBIC 33Ja4yd, CBSI3aHHbIE C OTHOIICHHEM BEJIHYUH,
MIPOMOPLIUOHAIBHOCTBIO BEJIMYUH, MIPOLIEHTAMU, HHTEPIPETUPOBATH PE3YyIbTAThl PEeUICHUS 3a7a4 C
y4€TOM OTpaHUYECHUI, CBSA3aHHBIX CO CBOWCTBAMU PacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpandeckyro TEPMHUHOJOTHIO U CHMBOJIMKY, MPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAXKEHUH MPU 3a/IaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

BrimonHaTe mpeoOpa3oBaHus 11700 BIpaXEHUS B MHOTOWIEH MPUBEAICHUEM MOI00HBIX
ClIaraeMbIX, PaCKpPBITHEM CKOOOK.

BhIMONHATE YMHOXKEHHME OJHOWIEHa Ha MHOTOYJIEH W MHOTOWIEHAa Ha MHOTOYIIEH,
MPUMEHTH POPMYITBI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyIiecTBIATh pa3ioKEHNUE MHOTOUJIEHOB HA MHOKUTEIH C TTIOMOIIBIO BEIHECEHHUS 32 CKOOKHU
00I1ero MHOXKHTEIS, TPYIIUPOBKH ClaraeMblX, MpuMeHeHUs! GOpMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsaTH MpeoOpazoBaHUsi MHOTOWIECHOB JJIsl PEIICHUS PAa3IMYHbBIX 33724 U3 MAaTeMAaTUKH,
CMEXHBIX MPEJAMETOB, U3 peaTbHON MPAKTHKHU.



Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypaJlbHBIMM IOKA3aTEIsIMHU Ul NIPEOOpa3OBaHMUs
BBIPAXKCHUM.

YpaBHeHus1 1 HEPaBEeHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, MPUMEHSAS MpaBUjla NEpPEXona OT
HCXOJHOTO ypaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIIO KOPHEM YpPaBHEHHUS.

[TpumensTh rpaduveckne METObI IPHU PEUICHUH JIMHEWHBIX YPAaBHEHHUH U X CUCTEM.

[TonOupathe TpuUMepHI Map YKCelN, SBISIOMNUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
[IEPEMEHHbBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C  JBYMS
NIepEMEHHBIMH, MOJIB3YsCh TPAPUKOM, TPUBOIUTH IPHUMEPHI PEIICHUST YPABHEHUSI.

Pemars cuctembl JByX JMHEHHBIX YpaBHEHHH C JABYMs IMEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku.

CocraBnaTh M peuiaTh JIMHEHHOE YpaBHEHHWE WJIM CUCTEMY JIMHEWHBIX YPaBHEHHM IO
YCIIOBUIO 3aJ]aud, HWHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3ynbTar.

DyHKUUHA

N3o6paxaTs Ha KOOPIWHATHOMN MPSAMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KU, HHTEPBaJbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKU Ha AJIreOpanvdeckoM S3bIKE.

Otmeudath B KOOPIMHATHOM MJIOCKOCTH TOYKH TI0 33JJaHHBIM KOOpJMHATAM, CTPOUTH TpaduKu
nuHeHbIX QyHKUIUN. CTpouTh rpaduk QyHKIMU Yy = [X|.

OnuceiBaTh ¢ MOMOIIBIO0 (DYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMYUHAMU: CKOPOCTH,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOJUTENBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKINN MO 3HAUEHUIO €€ apryMeHTa.

[Tonumatp rpadudeckuii crocod MPEeACTaBICHUS U aHaIu3a WHGOPMAIUH, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIHIO U3 TpadUKOB peaabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonity o0ydyeHus: B 8 kjacce oOyJaronIuiics MOTYIUT CICIYIONIUE MTPEAMETHBIC
pe3ynbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnonp30Barh HayallbHbIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX 4YHCEN JUIS
CpPaBHEHHMsS, OKpYIJICHHs] W BBIYUCIICHUH, H300paxkaTb JCHCTBUTENbHBIC YHCIAa TOYKAMU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh MOHATHE apU(PMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TMpU HEOOXOJUMOCTH KaJbKyJSATOpP, BBINOJIHATH MpeoOpa3oBaHMsl BBIPAKEHUH,
CoJIepXkaluxX KBaJpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHE.

Hcnonb3oBarh 3amucu OONBIIMX W MajblX YHCEN C TMOMOIIBIO JIECATHYHBIX Jpo0eil u
creneneii yucina 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHSITh TOHSATHE CTENEHU C LEeNbIM II0Ka3aTeleM, BBINOJHATh MPeoOpa3oBaHuUs
BBIPAKEHUH, COAEPIKAILUX CTEIIEHU C LIEJIBIM [T0KA3aTEIIEM.

BbINONHATE TOXAECTBEHHBbIE NPeoOpa3oBaHUS PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MPaBUII ICHCTBUN HaJl MHOTOWJICHAMH M ajdredpanyecKuMH IpoOsMu.

PacknanpiBath KBagpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumensaTh peoOpazoBaHus BHIPAKEHUN JUISI PEHICHUS Pa3lIMYHBIX 33/1ad U3 MAaTeMAaTUKH,
CMEXHBIX NIPEAMETOB, U3 PEaIbHON IPAKTHKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHeitHbIe, KBaJpaTHbIE YpaBHEHUs U palMOHAIbHBIE YpAaBHEHMS, CBOJAILIMECH K
HUM, CUCTEMBI NBYX ypaBHEHUI c JBYMsI [IEPEMEHHBIMHU.



[IpoBoauTs mpOCTEHIINE UCCIENOBAHMS YPABHEHUHW M CHCTEM YPABHEHUMW, B TOM YHCIE C
pUMEHEHHEM I'pauuecKuX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM YpaBHEHHE MU CHCTEMa
YPaBHEHUH pELLIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIpOYEe).

[lepexoaute OT cioBecHOW (OpMYIHPOBKM 3amaud K e€ anreOpanmyeckol MOJenu ¢
IIOMOIIBIO COCTABJICHUS! YPAaBHEHUS WM CUCTEMbl ypaBHEHHUI, MHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]auyl M0JIyYE€HHBINH pe3yJbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM IMEPEMEHHOM M HX CHUCTEMbI, JaBaTh TIpa@UuUecKyl0 WUIFOCTPALIUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[loHumath ¥ UCHOJB30BaTh (PYHKIMOHAIBHbBIE OHATUSA U SI3bIK (TEPMUHBI, CUMBOJUYECKHE
0003Ha4YeHUsI), ONpPEAEATh 3HaUCHHE (PYHKUIMU MO 3HAUYEHUIO apryMEHTa, ONPENENATh CBOMCTBA
¢GbyHKIMM 10 €€ rpaduKy.

Crpouts rpaduku 31eMEeHTapHbIX QYHKIUN BUA:

y=kix,y=x5,y=x3y=|x,y= /X, ommceiBaTh CBONCTBA YMCIOBOIL byHKIMH TI0 €€
rpaduky.

K xonmy oOyuenms B 9 Kiacce OOy4arOIIMACS TMONYYUT CIEAYIOIIHE TIPEIMETHBIS
pe3ynbTaThl:

Yucsa v BbIYUCTCHUSA

CpaBHUBaTh 1 yIOPSA0YMBATH PAllMOHATIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BeinonHaATe apudmeTHueckue AEUCTBUSA C PallMOHAJIBHBIMU YHMCIAMH, COYeTas YCTHBIE U
MIMCBMEHHBIC TPUEMBI, BBITIOJIHATH BEIYACICHHS C UPPAMOHAIBHBIMH YU CIAMU.

Haxonuts 3HaueHUs CTENEHEN C LCNIBIMM MOKA3aTeIsIMU U KOPHEH, BBIYMCIATh 3HAYCHUS
YHCIJIOBBIX BBIPKCHHM.

OKpyrJIATh NEHCTBUTENBHBIC YUCIIA, BBIIOIHATh IPUKHAIKY PE3yJIbTaTa BBIYUCICHUN, OLICHKY
YHCIJIOBBIX BBIPAKCHHM.

YpaBHeHNs] U HEPABEHCTBA

Pemarp ymHelHBIE W KBAaJIpAaTHBIC YPAaBHEHHs, YPAaBHEHUsS, CBOISILMECS K HUM, NPOCTEUIINE
IpoOHO-pallMOHATIBHBIE YPABHEHUS.

Pemate cucTeMbl [ByX JIMHEHHBIX YPABHEHMM C JBYMs IE€PEMEHHBIMH M CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SBJISICTCS JTMHEUHBIM.

Pemare TeKkCTOBBIE 3a/1aun aIreOpanyeckuM CII0COOOM C MMOMOLIbIO COCTABICHHS YPAaBHEHUSI TN
CUCTEMBI IByX YPABHEHMH C JBYMs [IEPEMEHHBIMHU.

[IpoBOIuTh NpPOCTEHINME WCCIEAOBAHUS YpPaBHEHUNW W CUCTEM YPAaBHEHUH, B TOM 4YHUCIE C
IPUMEHEHHEM TpapUuecKuX IpeICcTaBleHU (ycTaHaBIUBaTh, UMEET JUM YpaBHEHHME WM CHUCTEMa
YPaBHEHUH PELICHHUs, €CII UMEET, TO CKOJIBKO, U TIpoyee).

Pemiate nuHeiiHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, H300paXkaTh pellieHHe HEPAaBEHCTB Ha
YKCJIOBOU MPSIMOM, 3aIIUCHIBATh PEILIEHHUE C IIOMOILBIO CHMBOJIOB.

Pemare cuCTeMBbl JMHEMHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOUINE KBAJIPATHOE
HEpPaBEHCTBO, N300pakaTh PEIICHNEe CHCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOM, 3alIUCHIBaTh pELICHHUE
C TIOMOIIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PEILIEHNUN Pa3JINYHbIX 3a]1a4.

DyHKUUH

Pacrnio3HaBate (yHKIMM M3y4eHHBIX BHJIOB. [loKa3bpIBaTh cXeMaTHUECKU paclOIOKEHUE Ha
KOOPAMHATHOM MIIOCKOCTH IpaduKoB PyHKIMN BUaa:

y=kx,y=kx+b y=kix, y=ax+bx+cy=x3y=vx, y= [X|, B 3aBHCHMOCTH OT 3HAYCHUI

KO3 PUIIMEHTOB, ONMUCHIBATh CBOICTBA (DYHKLIUHA.



CtpouTth 1 M300pakaTh CXeMaTUYECKU TPaPUKH KBaJIPATUUHBIX (YHKLINH, OMUCHIBATh CBOMCTBA
KBaJPaTHYHBIX QYHKIUH MO UX rpaduxam.

Pacnio3naBate KBagpaTHuHyO (QYHKIHIO 1O (OpMYIie, IPUBOANUTH MPUMEPHl KBAIPATHUHBIX
GyHKIUH U3 peanbHOM KU3HU, (PU3UKH, TEOMETPUH.

YuciioBble N0OCTE10BATEIHLHOCTH H IPOrPeccuH

Pacnio3naBate apudMeTHUECKyI0 1 T€OMETPUUYECKYIO ITPOTPECCHH TP Pa3HBIX CIIOCO0ax
3aJJaHuUs.

BbINOJHATE  BBIUMCIEHUSI C HCHOJIb30BaHHMEM (opMysn N-ro uwieHa apu(METU4YEeCKOW u
F€OMETPUYECKOU NPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHBI IOCIEOBATEIILHOCTH TOYKAMU Ha KOOPAWHATHOM TIIOCKOCTH.

Pemats 3amaun, cBA3aHHbIE C YUCIOBBIMH MOCIIEI0BATENBHOCTIIMH, B TOM YHUCIIE 3a/1a4H U3
peasibHOM JKU3HHU (C UCTIOIb30BAHUEM KaJIbKYISITOPA, IM(PPOBBIX TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoandecTBo 4acoB

HaumenoBanue pa3aejioB U TEM NPOrpaMMbI

DJIeKTpOHHbIE (LI (POBbBIE)

Ne Bcero | Kontpoabnbie | IIpakTHyeck 0Bpa30BATETbHBIE PECYPCHI
padoTsbI ue padorTsbl
1 | Ywucna u Beruucienus. PanpoHanbHeIe YHCIIA. 25 1 Bubmorexa ITOK https://m.edsoo.ru/7f415b90
2 | AnreOpanveckue BBIpaKECHUSI. 27 1 Bubnmoreka LJOK https://m.edsoo.ru/7f415b90
3 | YpaBHEHUS ¥ HEPABEHCTBA. 20 1 Bu6nuorexa I{OK https://m.edsoo.ru/7f415b90
4 | Koopaunatsl u rpadpuxu. yHKIINUH. 21 1 Bu6morexa ITOK https://m.edsoo.ru/7f415b90
5 | IloBropenue u 0600IIEHNE. 3 1 Bu6nmoreka 1{OK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 96 5 0
TEMATHYECKOE IINIAHUPOBAHHUE 8 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHue pa3/ieioB U TeM NMPOrpaMMbl Beero Kontpoabn | IIpakTHueck ?g:;ii‘;iﬁ;fﬂ(sgcgg :;;;2
ble padoThI e padoThbl
1 | Yucna u Beruucienus. KBagpaTHbeie KOpHU. 15 Bu6mnuorexa L{OK https:/m.edsoo.ru/7f417af8
2 Hncna n sermenenns. CTNers ¢ ueism 7 Bbu6nunoreka ITOK https://m.edsoo.ru/7f417af8
MMOKa3aTeyIeM.

3 TAHpér;?E:Ii%CKHC BeIpaKeHiA. KBatparhbii 5 1 Bubnmoreka IIOK https://m.edsoo.ru/7f417af8
4 ?ggngquGCKHe BrIpaKeHHA. Anrebpaneckas 15 1 Bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
5 | YpaBHeHus u HepaBeHCTBa. KBajpaTHbIe ypaBHEHHUS. 15 1 Bubmiotexa ITOK https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHCcTBa. CHCTEMBI ypaBHEHUH. 13 Bu6moreka LIOK https://m.edsoo.ru/7f417af8
7 | YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa. 12 1 Bu6muorexa L{OK https:/m.edsoo.ru/7f417af8
8 | ®yukiuu. OCHOBHBIEC OHITUS 5 Bbu6numoreka ITOK https://m.edsoo.ru/7f417af8
9 | Oyukun. Yucnossle GyHKINH 6 Butmoreka LIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 06001IeHNE 3 1 Bu6nnoreka ITOK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 96 5 0
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC

KoauvecTBo yacoB
Ne HanMeHoBaHMe pa3/e/ioB U TeM NPOrpaMMbl Beero KonTpoabH [IpakTuyeck (?g:;?:;ﬁg;fﬂﬁg%g:;;:g
ble paboThI ue padoTsbl
1 | Ywucna u BeruncieHus. JleiicTBUTENbHBIC YUCITA. 16 1 Bubimnoreka 1JOK https://m.edsoo.ru/7f419d08
2 yPaBHeHHﬂUH HEPABCHCTBA. YPABHEHHS C O/IHOH 12 1 Bu6mmoreka ITOK https://m.edsoo.ru/7f419d08
TIePEMEHHOM.
3 | VYpaBuenus u HepaBeHCTBa. CHCTEMBI YpaBHCHUM. 14 1 Bubimnoreka 1JOK https://m.edsoo.ru/7f419d08
4 | VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa. 16 1 Bubimnoreka 1JOK https://m.edsoo.ru/7f419d08
5 DOyHKIMY. 17 1 Bubnuoreka LIOK https://m.edsoo.ru/7f419d08
6 | YwuciaoBsle IOCIEI0BATENLHOCTH. 16 1 Bu6motexa 1TOK https://m.edsoo.ru/7f419d08
7 | TloBTOopenwme, 0000IIEHUE, CHCTEMATH3AIIAS 3HAHUI 5 1 Bubnuoteka IJOK https:/m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 96 7 0
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