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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JJIsi MPOAODKEHUs 00pa30BaHUS U B MOBCEJHEBHOM KU3HU.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KAayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
NEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETH3alWio, adCTparupoBaHHE M aHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JESTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4deOHOro Kypca «Anredpa» i OCHOBHOTO OOMIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxnas u3 3TUX coJepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
U3Yy4EHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpyTMMU €ro JIMHUSIMU. B Xozne u3zydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxatebHOM M CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTrO Kypca «AmnreOpay SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanue TMHAN «YHcna U BBIYACIECHUS CITY’KAT OCHOBOM JUISl AAJIBHEUIIIETO U3yUYEHUs
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOY4YalOIIMXCS  JIOTUYECKOTO  MBILIUICHUS,
(OpMHUPOBAHHIO YMEHHMSI IOJI30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00Ilero 0oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMHU YHCIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHUIo.

Conepxanue JAByX anreOpayeckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 00YHAIOLINXCS MAaTEMATHYECKOTO
anmnapara, He0OX0IMMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro oO0miero oOpa3oBaHHs y4eOHBIN MaTepHal
IPYNIUPYETCST BOKPYTI pPALMOHAJBbHBIX BBIpAKEHHH. AureOpa JeMOHCTpUpPYET 3HaueHHe
MaTEMaTUKU KakK sI3bIKa JJI [IOCTPOCHMSI MATEMAaTUYECKUX MOJEJEH, ONHUCAaHUs IMPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaum oOydeHus anredpe BXOIAT TakkKe JNajibHeilliee pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHMS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBanue



CHMBOJILHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yJaromMMUCS 3HAaHUK 0 QYHKIMAX KaKk BayKHEWIIEH MaTeMaTHYECKOM MOJIETIH JJIsl OTIMCAHUS U
UCCIIEOBAaHU Pa3HOOOPA3HBIX MPOLECCOB W SIBICHUH B Mpupoae M odmiectBe. M3ydenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B ()OPMUPOBAHHUE MTPECTABICHHUI O PO MAaTEMAaTUKU B PA3BUTHH [IUBHIM3ALUHN U
KyJBTYDHL.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa © BBIYMCICHUS,
«AnreOpandecKre BRIPAKCHUD», «YPAaBHEHUS U HEPABEHCTBAY, « DYHKIHN».

Ha uzydenue yue6HOro Kypca «Anredpa» orBoautcs 340 yacos: B 7 kinacce — 102 yaca (3
yaca B Hezieno), B 8 kinacce — 136 gaca (4 waca B Henmenmo), B 9 kimacce — 102 waca (3 ygaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0/] OT OAHOH (OpMBI 3anucu Apodeit K Ipyroil.
IloHsAiTHE pAaLMOHAIBLHOIO YHCIIA, 3aIIMCh, CPABHEHUE, YIOPALOYMBAHUE PALMOHAIBHBIX YHCEIL
ApudmeTndeckue AeWCTBUS C PAlIMOHAIBHBIMY YiClIaMu. Perienne 3a1a4 u3 peaibHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpellesIeHUe, MpeoOpa3oBaHue BBIPAKEHUM Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOJBIIUX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4ud HAa MPOILECHTHI, PELICHNUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (hopMyJibl. Beruncienus
no ¢opmynam. IIpeobpa3oBanrue OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CYMM M IPOU3BEIECHUH, MIpaBWila PACKPBITUS CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBAagpaT CyMMBbl M KBaJapaT Pa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3ajJadd. Pemienue
TEKCTOBBIX 33124 C [IOMOLIBIO0 YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
ypaBHEHUW C JABYMsl TIepeMEHHBIMHU. PeleHue cuctem ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHU.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucnoBble NpOMeXyTKH. PaccrosiHme mexnay AByms
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiamu. UYreHue rpadukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pynxun. ColictBa pyHkiuil. JInnelinas
byukiyst, e€ rpapuk. ['paduk dynkuuu y = [X|. ['padudeckoe peiieHre TMHEHHBIX YPaBHCHUN
CUCTEM JIMHENHBIX YPABHEHUMN.

8 KJIACC
Yuciaa 1 BLIYHCTICHUS
KBanmpatueiii koperb u3 uymcna. lloHsarue o0 wuppanroHanbHOM uyuche. JlecaTnyHbie
npUOIKEHUS UPpaAllMOHaIbHBIX uncen. CBolicTBa apu(pMETUUECKUX KBAJAPATHBIX KOPHEH U HX



IPUMEHEHHE K IpPeoOpa30oBaHUIO YKCIOBBIX BBIPRKEHUH M BbIYMCIEHUSAM. [lelicTBUTENbHBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCIa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUWIECH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckord napodbu. CroxeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHNue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOISIIMXCA K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme 1poOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTaluss ypaBHEHUN C JBYMS NE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHHUH € IByMs lIEpeMEHHBIMU. [ [pruMepsl pelieHns cucTeM HETMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMH.

Pemienue TekCcTOBBIX 3ajjau anreOpanyeckuM CrocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMaCTh ONMpeneseHUus] 1 MHOKECTBO 3HaYeHHH (QyHKIH. CriocoObl
3agaHus QYHKITHI.

I'padux Qynkuun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepsr rpapukon
(GYHKIHH, OTpaKaIOLMX peabHbIe IPOIIECCHI.

@OyHKUMY, ONHMCHIBAIOIIME NPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHbIE 4YHCIIa KaK OECKOHEUHBIE
JeCSITUUHbIE ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
YKCEJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pa3meprl 00bEKTOB OKPY>KAIOIIET0 MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBazpaTtHOe ypaBHeHMe. Pemienne ypaBHEHM, CBOAAIIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbeld M YETBEPTOM CTEIECHEW pa3loKEHHEM Ha
MHOHUTEIH.



Pemenue npoOHO-paiMOHANILHBIX YpaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 allreOpandecKum
METOJIOM.

VYpaBHeHUE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUN € JByMsl IEpEMEHHbIMU. PelleHune cucreMm JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [I€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelnienue JHMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHO. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTBa.

YuciioBble MOC/I€10BATEILHOCTH M IPOrPeccuH

[TonsiTMe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyIoit u popmyIioii N-ro dieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. opmyibl N-ro uieHa apuPMeTHIecKoi
Y T€OMETPUYECKON IPOrPECCHl, CYMMBI IEPBBIX N YJICHOB.

N300paxeHne 4iIeHOB apu(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHUSIM POCCUHCKHX MaTeMAaTHKOB M POCCHHUCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO O0s3aHHOCTEH TIpakJaHMHA M pead3allud ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAaHMEM BaKHOCTH MOPaIbHO-ITHUECKUX IPUHIUIIOB B IEATENBHOCTH YYEHOIO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
XKHU3HU Ul YCHEIHONW NMpo(ecCHOHANbHOM AeATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAlMe B JIEeATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuHBIX MpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHWA MHUpPA, OBJIAJACHUEM MPOCTEHINIMMHM HABBIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqusi:

TOTOBHOCTBHIO IPUMEHSITh MAaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eloBeka;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY>KaroIlel cpejbl, 0CO3HAaHHUEM IJI00AIBHOIO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckue JefcTBUA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAYy MOHATUAMHU, (HOPMYJIUPOBATH ONpEAETICHUs MOHATHM,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
Y CPaBHEHUs, KPUTEPUU IIPOBOMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POpMYyJIUpOBaTh U MPeoOpPa3OBBIBATh CYXKJIEHHS: YTBEpAUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEYNs B (paKTax,
JNaHHBIX, HAOMIOACHMUSIX W YTBEPXKICHMSX, IpeljiaraTb KpPUTEpPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEIyKTUBHBIX M MHIYKTHUBHBIX
YMO3aKJIIOYEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHHUH (ITPpsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyk/ICHUS;

BBIOMpATh CMOCOO pemieHust y4eOHOM 3ahauu (CpaBHUBaTb HECKOJIBKO BapHaHTOB
pelieHus, BpIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBaTeJbCcKHe 1eiicTBUA.

UCIOB30BaTh  BOMPOCHI ~ KaK  HCCIIECAOBATENLCKUNA  MHCTPYMEHT  IMO3HAHMSA,
(bopMyIIHPOBATH BOIIPOCHI, PUKCUPYIOIIUE TPOTHBOPEUYHE, TIPOOIEMY, CAMOCTOSTEIIHHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (OpMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

IPOBOJUTH TI0 CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOAUMBIX
JUTSL pellieHus 3a/1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOUpaTh OpMy MpeCcTaBlIeHUs HHYOPMALIUY U WILUTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOM rpadukoiil 1 ©X KOMOMHALIUSIMY;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH ¥ (POPMYITHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMHU U IEIISIMH
0O1IeHUsI, SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX WU
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PelIeHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIH Pe3yIbTaT;

B X0JIe 00CYX/IeHHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMON TEMBbI, IPOOIEMBI,
pelaeMoii 3a1a4m, BHICKAa3bIBaTh UJICH, HAIICIICHHBIE Ha TOUCK PEIICHHUS, COTIOCTABIIATh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYTUX YYaCTHUKOB JAMAJIOra, OOHApYKUBATh pa3inyune
U CXOJICTBO TIO3WIIMHA, B KOPPEKTHOW (opme (HopMyIHpoBaTh pa3HOTIACHS, CBOU
BO3PAKEHNS,

MPEACTABIISATh PE3YJIbTATHl PEIICHUS 33J1auM, YKCIIEPUMEHTA, UCCIEI0BAHMS, TIPOEKTA,
CaMOCTOSITENIbHO BhIOMpATh (opMaT BBICTYIUICHHS C YUYETOM 3a7ad MPE3CHTAlUU U
O0COOCHHOCTEH ayAUTOPHH;

MOHUMATh ¥ UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYaIbHOMN paboThI MpU
pelIeHnr yueOHBIX MaTeMaTHYeCKHX 3a/1a4;

MPUHUMATBH 11€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactpeesiTh BUIbI paboT, TOrOBapUBaThCs, 0OCYKIaTh MPOIIECC U Pe3yIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (00Cyk1eHMs, 0OMEH MHEHHSIMHU, MO3TOBBIE
MITYPMBI U IPYTHE), BHITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH CBOU JACHCTBUS
C IPYTUMU YJIeHAMU KOMAaHJIbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/Ia B OOIIHI MTPOIYKT
M0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHSL.

PeryasiTuBHbIE YHUBEpPCaJbHbIE y4eOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BbIOMpaTh CHOCOO pelIeHUs C Y4YETOM HUMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara perieHus
MaTeMaTH4YeCKOM 3a1a49M;



® TIpenBUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWAECHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE Pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHOW IETN U YCIOBHSIM,
OOBSICHATH IPUYMHBI TOCTUIKECHHUS UM HETOCTUKECHHUS 1I€ITH, HAXOJUTh OLIHOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce oOydarOUIMiiCs MOIYYHUT CIEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Yucia ¥ BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUECKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHITH Pa3HOOOPa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHbBIE U
NeCATUYHbIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMCHU YUCEN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyriasTh yncia.

BbINoNHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAXEHUI. BBITTOIHATE 1EHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl pEIICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS yueOHOro MaTepHarna.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPAKEHUH MIPU 3aaHHBIX 3HAUEHHUSX EePEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOXXEHHE OJHOUJIEHa Ha MHOTOWIEH W MHOrOuYjleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCy1LIEeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXKMTEIM C IOMOULIbIO BBIHECEHUS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIUPOBKU CJaraeMblxX, MpUMeHEeHUs: (HopMysl COKpaII€HHOTO
YMHOKEHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeNIAMH Ul IpeoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHHUs1 M HEPaBEHCTBA



Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOJIHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsTh, sBIIA€TCS JIM YHUCIO KOpPHEM
YPaBHEHU.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCe, SABISIOUIUXCS PEIICHUEM JMHEHHOr0 ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
MEePEMEHHBIMHU, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUH C ABYMsSl NEPEMEHHBIMU, B TOM YHUCIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/1ayd IOJyYEHHBIH
pe3yibTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HHTEpBaJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIuA. CTpouTh Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA WU3BECTHBIE 3aBHCHUMOCTH MEXKAY BeEIHMUYMHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEMS,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy obOydyenuss B 8 kJjiacce 0OOydyarOmMICS TOJYYUT CIEAYIOMUE MPEIMETHBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, H300pa)kaTh EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPe0Opa30oBaHus BhIpaKEHHH,
CoJIepKalIMX KBaApAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MaJbIX YHUCEN C TOMOIIBIO JECATUYHBIX ApOoOeH M
creneHeit yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKA3aTeJIEM.

BbBINOAHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHANBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUsl BEIPAKEHUH [ pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEANbHON IIPAKTUKHU.

YpaBHeHHUsS M HEPABEHCTBA



Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIBHbBIE YPABHEHHMSI, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHEM IpaduuecKiX MpeCTaBIeHUN (YCTaHABINBATh, UIMEET JIM ypaBHEHUE UITU CUCTEMA
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexoauTs OT ciOBeCHOW (GOPMYNHMPOBKM 3ahayMl K e€ aireOpanyeckod MOAETH C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsSI WJIM CHUCTEMbl YpaBHEHMiIl, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYUYEHHBINA pe3ysIbTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PEIlIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYECKyl0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonnMath U UCTIONB30BaTh (YYHKIIMOHAIBHBIE TOHITUS U SI3bIK (TEPMHUHbBI, CHMBOJIMYECKHE
0003HaYCHMSI ), ONIPEISIISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIIATh CBOHCTBA
byHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX (PYHKIMHA BHJIA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K xoniy oOydyeHuss B 9 kJjacce OOydYarOIIMICS MOJYYUT CICAYIOMIUE TMPEIMETHBIE
pe3yNbTaThI:

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATH U YIIOPSAIOUMBATH PAIMOHANBHbBIE H UPPALIMOHAIILHBIE YUCIIA.

BoinonHATe apupmMeTHueckue IEHCTBUS C pallMOHAIBHBIMU YMCIAMH, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIICHUS C UPPALIMOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus cTeneHel ¢ IebIMU M0Ka3aTeasIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPAKEHUMH.

OKpyriaTh ACHCTBUTEIBHBIE YKCIIA, BBINOJHATh MPUKHUAKY pe3yJibTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

PemaTe nuHelHbIE U KBAPATHBIEC YPABHEHUS, YPaBHEHU S, CBOJIALLIMECA K HUM, IPOCTEHIIINE
JpOoOHO-pallOHANIbHBIE YPABHEHUS.

Pemats cuctembl IBYX JMHEMHBIX YpaBHEHUH C JByMsl MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIOCOOOM C MOMOILIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHUI C IByMs IEPEMEHHBIMHU.

IIpoBOINTH MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
PUMEHEHHEM IpaduuecKiX NpeCTaBIeHNH (yCTaHABINBATh, UMEET JIU ypaBHEHUE UIIH CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuMHeiiHbIE HEpaBEHCTBa, KBaJApaTHbIE HEPaBEHCTBA, M300pa)kaTh pelIeHHE
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIUCBHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemath cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIME KBAAPATHOE
HEpaBEHCTBO, W300pakaTh peIlleHHe CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM IMpPsIMOM, 3alUCHIBATh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUHA



Pacrio3snaBath pyHKINY M3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHUECKH PACIIOOKEHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y =X, y = [X|, B 3aBHCHMOCTH OT 3HauYeHHiI KO3(PHUIIEHTOB, OIKICHIBATE CBOIMCTBA
GyHKIIHA.

Ctpouts n M300paXkaTh CXeMaTW4YeCKU TpadUKH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacno3naBate KBagpaTHUHYO QYHKIHUIO 110 (POpMYIIe, IPUBOAUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U MPOTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMONMHATE BBIYMCICHHS C MCIOIB30BaHUEM (GOpPMYN N-ro 4YieHa apudMeTHyeckoi u
reOMETPUYECKON POrpeccuii, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh YiIeHBI OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peanbHOM KU3HU (C UCTIOJIB30BaHUEM KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOIOTUH).



TEMATHYECKOE INTAHUPOBAHUE

IIpeamert: Anrebpa
Kuaace: 7

Koan4yecTBo yacoB: Bcero 102 4, B Hexgemo 3 4

YueOnuk: / knacc, 6a3oBbiil ypoBeHb. Maxkapsrues 10.H., Munatok H.I'., Hemkos K.W. u np.

7 KIIACC
KoumnuectBo DJIEeKTPOHHbIE
HaumenoBanue
Ne 4acoB (undposbie)
pa3aesioB U TeEM Ipumeyanus
n/n HDOIDAMMEL B oOpa3oBaTre/ibHbIE
porp cero pecypchbl
, Dopuxen, o BuGmorera LIOK
A ’ https://m.edsoo.ru/7f415b90
ypaBHEHUS
2 Koopaunats! u 18 bu6mmoreka [JOK
rpaduku. OyHKIUH https://m.edsoo.ru/7f415b90
3 1({:;: He:J:Lf—IHM 10 bubmmorexa LIOK
yp https://m.eds00.ru/7f415b90
MoKa3aTeyieM
bubnuoreka [JOK
4 MeuorouneHs! 13 https://m.edsoo.ru/7f415b90
5 S:)(;p l\;yneiHoro 16 bu6mmoreka [IOK
pait https://m.edsoo.ru/7f415b90
YMHOKEHUS
o | Sommm 5 Biomor 0K
. https://m.edsoo.ru/7f415b90
ypaBHEHU
7 [ToBTOpeHue 11
OBUIEE KOJIMYECTBO
YACOBIIO 102

ITPOTPAMME



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

TEMATHYECKOE INTAHUPOBAHUE

IIpenmer: Anredpa

Knacc: 8
Koan4yecTBo yacoB: Bcero 136 4, B Hexemo 4 4

Yuedonuk: 8 kiacc, 6a30BbIi ypoBeHb. Mepainsak A.l. u ap.

8 KJIACC
KonuyectBo  DiileKTpOHHBIE
HaumenoBanue
Ne 4acoB (undgposbie)
pa3iesioB U TeEM Mpumeyanus
n/n HDOIDAMMEL B o0pa3oBaTe/bHbIE
porp cero pecypchl
bubmuorexa [JOK
! Hosroperne 2 https://m.edso0.ru/7f415b90
2 Panmonansubie 55 bubnuorexa [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
3 Decmmene s ~ bubmorera LIOK
https://m.edso0.ru/7f415b90
yucia
4 KBanpathbie 36 bu6nmmoreka [IOK
ypaBHEHHSI https://m.edso0.ru/7f415b90
7 [ToBTOpEeHUE 13
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



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

TEMATHYECKOE INTAHUPOBAHUE

IIpenmer: Anredpa
Kaace: 9

Koan4yecTBo yacoB: Bcero 102 4, B Hegemo 3 4

Yuedonuk: 9 kiacc, 6a30BbIi ypoBeHb. Mepainsak A.l. u ap.

9 KJIACC
KonuyectBo  DieKTpOHHBIE
Ne Haumenosanue 4acoB (undgposBbie)
pa3/iesioB U TeM I[pumeyanus
n/n IpOTpaMMEI Beero o0pa3oBaTe/bHbIE
pecypchbl
bubnmnoreka [HJOK
1 Hosropeie 4 tipsim eds00.UI71415090
bubnnorexka HOK
2 Hepaserictaa 20 https://m.edsc]i).ru/7f415b90
3 KBanpatnunas 30 bubnnorexka HOK
byHKIHSA https://m.edsoo.ru/7f415b90
Yucnoseie 22
NOCJIEI0BATEIbHOCTH
4 g;jr;:;;;ﬁ 11 bu6mmoteka [IOK
MATEMATHKI https://m.edso0.ru/7f415b90
7 IToBTOpEeHME 15
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME
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