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HOACHUTEJIBHAS 3AIITMCKA

Anrebpa sIBISIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIETr0 0Opa3oBaHHUs: OHA
obecrieurBaeT W3Y4YEHUE JIPYTUX JUCLUUIUIMH, KaK €CTECTBEHHO-HAy4yHOTO, TaK W
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOGHHE HEOOXOIMMO [JIsi MPOJODKCHHS 00pa3oBaHUS U B
MOBCETHEBHON >KM3HU. Pa3Butue y o0OyYamOIIMXCS HAyYHbIX TMPEACTABICHUNA O
MPOUCXOXKICHUA W CYIIHOCTH anreOpamdeckux aOcTpakiui, crmoco0e OTpaskeHus
MaTeMaTHYeCKOW HAyKOW SBIEHWA ¢ TIPOLIECCOB B TMPUPOJAE U OOIIECTBE, pPOJHU
MaTEMaTHYECKOT0 MOJICIMPOBAHMsI B HAay4YHOM IIO3HAaHUU M B MPAKTUKE CIOCOOCTBYET
(GOPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHUS W KA4eCTB MBIIUICHUS, HEOOXOMWMBIX IS
ajamnTalid B COBpeMeHHOM IudpoBom obOmectBe. M3ydeHnue anreOpel obecrieunBaeT
pa3BuTHE yMEHHS HaOIIOJaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIUICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBHIBATH CBOM JCHCTBUS U
BBIBOJIbI, (JOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHe Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI O00YUYaIONUXCS: OHU HCTOJB3YIOT JCIYKTUBHBIE M WHIYKTHBHBIC
paccyxnenusi, 0000IIeHHE M KOHKpETH3aluio, abctparupoBanue W aHanoruro. OOydeHue
anreOpe  MpearoyiaraeT  3HAYUTENbHBIM  00BEM  CaMOCTOATENBHOW  JESTeNHbHOCTU
0o0ydJaromuxcsi, IO3TOMY CaMOCTOSITENIbHOE peIICHHe 3a]ad  SBISETCS — pealn3alfei
NeATeIbHOCTHOTO TIPHHIIUIA 00yUYSHUSI.

B crpykType mnporpammbl y4ueOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIETO

00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTeIbHO-METOAUYECKHe JUHUU: «YHucna u
BBIUMCIICHUS», «AJre0panueckue BBIPAKEHUS», «YpPAaBHEHHUS U HEPaBEHCTBAY,
«Dyuknuny. Kaxmas w3 3TUX cofepkaTelbHO-METOIWYECKUX JUHUM pa3BUBaeTCs Ha
MPOTSHKEHUH TPEX JIET U3YYCHHS Kypca, B3aUMOJECHUCTBYS C APYTHMMH €ro JUHUsSMHU. BXxome
U3y4eHHs yueOHOro Kypca OOy4aromMMcs TNPUXOAMUTCS  JIOTHYECKH  PacCyXIaTh,
UCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOTo
Kypca «AnreOpa» BKIIOUYECHBI HEKOTOPHIE OCHOBBI JIOTHKH, TMPEACTaBICHHBIE BO BCEX
OCHOBHBIX pa3Jiellax MaTeMaTU4ecKoro oOpa3oBaHUS M CHOCOOCTBYIOIIME OBJIAJICHUIO
00ydJaromUMHUCS OCHOB YHHBEPCAaJbHOTO MaTeMaTHUeCKOTo s3bika. CoaepKaTeNbHOU U
CTPYKTYPHOM OCOOEHHOCTBHIO y4eOHOTO Kypca «AJredpa» SBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JUHUM «Yucaa M BBIUMCICHUS» CIYXKUT OCHOBOW JUIsl JaJIbHEWILIEro
M3Yy4YCHUS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIUXCS JIOTHUYECKOTO MBIILICHHUS,
(GOPMUPOBAHUIO YMEHHUS TOJI30BATHCS AITOPUTMAMHU, & TAKKEIPUOOPETCHUIO MPAKTHUECKHUX
HABBIKOB, HEOOXOJUMBIX JIJIi TIOBCEAHEBHOM XU3HMU. Pa3BUTHE MOHATHS O YHUCIE HA yPOBHE
OCHOBHOTO 00I1Iero 00pa30BaHMsI CBA3aHO C PAIIMOHATBHBIMU U UPPAIMOHATILHBIMU YHCIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTETLHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpellHeMy o01eMy 00pa30BaHHUIO.

Conepxkanue IByX anreOpanuecKkux JIHHUH — «Anredpanyeckue BBIPAKCHHUS» U
«YpaBHEHUS M  HEPAaBEHCTBA»  CIOCOOCTBYeT (OPMUPOBAaHUIO Yy  OO0ydYaromuxcs
MaTeMaTH4ecKoro ammapara, HeoOXOIMMOro IJisl PeIIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
OpeIMETOB M  TPaKTHUKO-OPHEHTHUPOBAHHBIX 3agady. Ha ypoBHe OCHOBHOro 001Iero
oOpa3oBaHusl y4eOHBI MaTepuas TPYNIUPYETCS BOKPYI PAIMOHAIBHBIX BBIPAKCHUH.



Anrebpa 1eMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKU KaK S3bIKa JUIs MOCTPOSHHSI MaTEMAaTUYECKUX
MOJICJICH, ONMCAaHUs TPOIECCOB W SABJICHUM pealbHOTO Mupa. B 3amaum oOydeHus anredpe
BXOJAT TakXKe JalibHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HH(OpPMATHKH, UM OBJIAJCHHEC HaBBIKAMHU JI€TYKTHBHBIX
paccyxnaenuil. IIpeobpazoBanne CUMBOJBHBIX (POPM CIOCOOCTBYET PAa3BUTHIO BOOOpaXKEHUS,
CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne  (DyHKIMOHATBHO-TpAUUECKOM JIMHUM  HAleIeHO Ha MOJy4YeHHe
o0yJarouMucs 3HaHUH O (QYHKIUAX KaK BaKHEUIIEH MaTEeMaTUYECKOW MOJENTH s
OMMCAaHUA U UCCIEIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOAE U OOIIECTBE.
W3ydeHne wmatepuana CHOCOOCTBYET Pa3BUTHUIO y OOYUYAIONMIMXCS YMEHHS HCIIOJIb30BaTh
paszIuYHbIE BbIPAa3UTENbHBIE CPEACTBA S3bIKA MaTEMaTUKU — CIIOBECHbBIE, CHMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJIad B (OpPMHpPOBaHHME NPECTABICHUNA O pOJIM MaTEeMAaTUKH B
Pa3BUTUU HUBWIN3ALUU U KYJIbTYpBHI.

CornacHo y4yeOHOMYy mulaHy B 7-9 kimaccax usydaercs y4eOHbIM Kypc «Amarebpay,
KOTOPBIM BKJIFOUAET CJIEAYIOLIME OCHOBHBIE pa3zielibl coAepkaHusa: «Huciaa v BBIYMCICHUS,
«Anredpanueckue BbIpaXKEHUs», «YPAaBHEHUS U HEPABEHCTBAY,

«DYHKIINY.

Ha usyuyenue yuebHoro kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Henento), B 8 kitacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B
HEJIEINI0).

COAEPKXAHUE OBYYEHMUA

7 _KJIACC

Yuca ¥ BLIYHCIECHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIE, MEPEX0]] OT OAHON (OPMBI 3amucH Apoder K
npyrov. IloHsiTMe panMOHANBHOrO  YHWCIA, 3alUCh, CpPaBHEHHWE, YHOPSJOYMBAHHE
paloHaIbHBIX YHucell. ApudMeTHdecKue NEWCTBUS C PallMOHANBLHBIMU YHUCIaMU. PerieHue
3aJ1a4 U3 peasbHON MPAKTHKU HA 9YaCcTH, Ha IPOOH.

Crenens ¢ HaTypaJbHBIM MMOKa3aTeJIEM: ONpEeICHHE, TPeoOpa30BaHNE BEIPAKEHUN HA
OCHOBE OMpE/IeNICHNUs, 3aMUCh OONBIIUX uncen. [IpoleHTsl, 3an1uch MPOLIEHTOB B BUAE APOOU U
JpoOu B BHJI€ MIPOLICHTOB. Tpu OCHOBHBIE 3a7]a4ui Ha MPOICHTHI, pEUICHUE 3a7a4 U3 PeaIbHOU
MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

PeasibHbIE 3aBUCUMOCTH, B TOM YHKCJIE TIpsiMasi U 00OpaTHAs! MPOMOPIIMOHATEHOCTH.

Auredpanyeckue BbIpaKeHHUs

[lepemeHHbIE, YHCIOBOEC 3HAUCHHUE BBHIPAKCHUS C MEPEeMEHHOW. JlomycTUMBbIe 3HAYCHUS
nepeMeHHbIX. [IpenacTaBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMH B BHAE (HOpPMYIEL
Breruucnenuss mo ¢dopmynam. IlpeoOGpazoBanne OyKBEHHBIX BBIPAKCHHH, TOXKIECTBEHHO
paBHBIC BBIPAKEHUS, MIPaBHIa MTPEOOPa30BaHUs CYMM U MPOU3BENICHUH, MpaBUIa PACKPBITUS
CKOOOK M TIPHUBEICHUS TTOJJOOHBIX CIaracMbIX.

CBoliCTBa CTETICHH C HATYPATHHBIM TTOKA3aTEIIeM.

OpHownenbl u  MHorowieHbl. CremeHb MHorowieHa. ClOXKeHHE, BBIUUTAHHE,
YMHOXEHUE MHOTOWICHOB. POPMYIIbI COKPAIIEHHOTO YMHOKECHHS: KBaJIpaT CYMMbI H KBaApaT
paszHocT. PopMmysia pa3HOCTH KBaIpaToB. PasnoskeHue MHOTOYICHOB HAMHOKHTEITH.



YpaBHeHMsI U HepaBeHCTBA

VYpaBHeHHe,  KOpEHb  YpaBHEHHsA, MpaBuja  IpPeoOpa3oBaHUs  YpaBHEHMS,
PaBHOCHIIBHOCTb YPaBHEHUM.

JInHeHOEe ypaBHEHUE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEHHOI'O YpaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHUH. CocTaBie€HHE ypaBHEHUH IO YCIIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]a4 C IOMOIIBIO YPABHEHHH.

JluneliHoe ypaBHEHHE C ABYMs NEpeMEHHBIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
YpaBHEHUHN C ABYyMsI TIEpEMEHHBIMHU. PerieHne cUcTeM ypaBHEHHMH CIIOCOOOM TOJICTaHOBKH.
ITpuMepsl peleHus: TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKUUH

Koopannara Touku Ha npsMoi. YuciioBble TPOMEXKYTKH. PaccTosiHue Mexny IByMs
TOYKAMU KOOPAUHATHOU MPSAMOI.

[IpsimoyronbHas cuctema xoopauHat, ocu OX u Oy. AGcmuicca U opauHaTa TOYKK Ha
KOOpAMHATHOH Iu1ockocTu. [IpumMeps! rpadukos, 3agaHHbIX (Gopmynamu. YteHue rpadukos
peanbubix 3aBucuMocted. llonstne ¢ynkmun. [paduk ¢ynkuun. CpoiicTBa  (QyHKITHIA.
Jlunetinas ¢pyukuus, e€ rpaduk. I'paduk dynkuuu Y = |X|. I'paduueckoe perreHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHCHUM.
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Yuciia ¥ BbIYHCICHUA

KBanpatusiii koperp u3 uucna. llonstTue o0 wppannoHanbHOM uHcie. JlecaTudHbIe
npuOJIMKEHUS UppaLlMOHATIBHBIX yncen. CBoicTBa apuMeTHUECKUX KBaPAaTHBIX KOPHENHH UX
IPUMEHEHHE K NMPpeoOpa30BaHUIO YMCJIOBBIX BBIPAXKEHUNM M BBIYMCICHUSAM. [leficTBUTENbHBIE
qucia.

CreneHs ¢ nenbIM NokazaresneM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YUCIIA.

AnreOpanyeckne BbIpasKeHUs

KBagpatHelii TpEXwieH, pa3iloKEHHE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ayreOpamueckoit apoou. CroxeHue,
BBIYMTAHUE, YMHOKEHHE, JIeJIeHHEe anreOpandeckux ApoOeil. ParrioHanbHble BRIpaKeHUS U HUX
npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, hopMyna KopHel KBajpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMi, CBOASIIMXCS K JMHEHHBIM M KBajpaTHbIM. llpocreiimme apoOHO-
paloOHaIbHbIE yPaBHEHUS.

I'paduueckas uHTEpIpeTals ypaBHEHUN C ABYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH C JBYMS NEpEeMEHHBIMU. [IpuMepsl pelieHHs] CUCTEM HENMHEMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCcTOBBIX 3a7a4 anredpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HX CBoOWcCTBAa. HepaBeHCTBO ¢ OOHOM NEPEMEHHOIM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOW mepemMeHHOH. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUH

[Tonstue dynkumu. OOIACTh ONMPEACNICHUS W MHOXXECTBO 3HAYCHUN (DYHKIIHH.
Cnioco0sI 3a1anust PyHKITHIA.

I'papux Pynxuu. Urenue cBoiictB QyHkunu mno e€ rpaduky. Ilpumepsr rpaduxos
(GYHKIUNA, OTPaXKAIOIIUX PEeAIbHBIE TPOIECCHI.



@OyHKIMH, OMUCHIBAIOIINE TPSIMYIO U O0paTHYIO MPONOPLUOHATIBHBIE 3aBUCUMOCTH, MX
2 3 .
rpaukn. Pynkuun y = X2, Y = X°, y = \x, y=|x|. [paduueckoe pelieHne ypaBHEHHI HCUCTEM
YpaBHEHUM.
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Yuciia v BbIYMCICHUSA

ParyonanpHble 4ncia, UppallioOHAIbHbIE YNCIIa, KOHEYHbIE U OECKOHEUHBIE JeCATUYHbIE
Ipobu. MHOXKECTBO JEHCTBUTENIbHBIX YHUCEJN, IEHCTBUTENbHBIE YHCIa KaK OECKOHEUHBIE
JeCSATUYHble  poOM. B3auMHO OJHO3HAaYHOE COOTBETCTBHE MEXIY MHOXECTBOM
JIEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IIPSAMOM.

CpaBHeHue AEHCTBUTENBHBIX YMCEN, apuMeThyeckue ACHCTBUS C AEHCTBUTEIbHBIMU
YHCIIAMU.

PazMepsl 00BEKTOB OKPY)KAIOLIETO MHPA, JIUTEIHHOCTh MPOLECCOB B OKPYKAIOLIEM
MHUDE.

[TpubnmxEHHOE 3HaUEHUE BEITUYMHBI, TOYHOCTh NpUOIKeHUsI. OKpyriIeHre Yucen.
IIpukuaka 1 olleHKa pe3yJIbTaTOB BIYUCIICHUN.

YpaBHeHusI U HepaBeHCTBA

JInnelinoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIINXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOASIIMXCS K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepbl pelieHusi ypaBHEHH TPETbel U 4YETBEPTOM CTENEHEH
Pa3JIoKEHUEM HA MHOXKHUTEIIN.

Pemenne  npoOHO-pallMOHAJIBHBIX  ypaBHEHUW. PelleHne  TEKCTOBBIX  3aday
anreOpanyecKuM METOIOM.

YpaBHeHUE C IBYMS NMEPEMEHHBIMU U ero rpaduk. PemeHne cuctemM AByX JTUHEHHBIX
YPaBHEHUI C AByMs IEpEMEHHBIMU. PerieHne cucremM AByX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHENHOe, a Ipyroe — BTOpoil ctenenu. I'paduueckas HHTepIpeTalis CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne  TeKkcTOBBIX — 3agady  anreOpanyecKUM

croco0om.YuncnoBble HEpaBEeHCTBA M UX CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PemieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OAHOM nepemeHHOM. KBanpaTHble HepaBeHCTBa. ['paduueckas nHTEpnpeTaunus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKUUH

KBagparnunas gynknus, e€ rpaduk u cBoiicTBa. [lapabona, KOOpAMHATH BEPIIHMHBI
napaboJIbl, 0Cb CHMMETPHH MapadoIIbl.

I'paduxu pysxmmit: y = kx, y = kx + b, y = k/x, y = x%, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBblie MOCIE10BATEIbHOCTH M IPOIPECCHU

[Monstue YHUCIIOBOM NIOCJIEIOBATEIBHOCTH. 3aaHNe TIOCIIEI0BATEIbHOCTH
peKyppeHTHOH hopMysoit u popMyIon N-TO WieHa.
Apudmetrnueckas U TeoMeTpuyecKas MIPOTPECCHUHU. DopmyIbl n-

ro 4ieHa apu(hMETHIECKON U TE€OMETPUIECKOM MPOrPECcCHii, CyMMBI IIEPBBIX N YJICHOB.
N3o6pakeHne 4ieHOB apu(PMETHICCKON U TEOMETPUIECKON MTPOTrpecCuii TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTHU. JINHENHBIN U SKCIIOHEHIUAJIBHBIN pocT. CII0KHbBIE POLICHTHI.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

IMPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS NPOTPaMMBI y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

* [ATPUOTHYECKOEe BOCIIMTAHME:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHUHCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSM POCCHUHCKMX MAaTeMaTUKOB M POCCHUHCKOMN
MaTEMaTHYECKOW IIKOJIbI, K HCIOJNB30BaHUI0 ATHX JOCTIDKCHHH B JpYrMX HayKax u
NPUKIIAJHBIX cepax;

*  IpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH Tpa)KIaHMHA U pealu3alld ero IMpas,
MPEICTaBJICHUEM O MAaTEeMAaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOIIEAYp TPaKIaHCKOTO 001IecTBa (HalpuMep, BHIOOPHI, OITPOCH), TOTOBHOCTBIO K
00CYXJIEHUIO dTUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKCHUN
HAayKH, OCO3HAHHWEM BaKHOCTH MOPAJIHHO-3THYECKUXIIPUHIIAIIOB B JESITEILHOCTH YU4EHOTO;

* TPYyA0BOE BOCIIMTAHHUE:

YCTaHOBKOW Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTHUYECKUX 3a/lad MaTeMaTH4eCKOH
HAIpaBJICHHOCTH, OCO3HAHHWEM BaXXHOCTH MAaTEeMaTHYECKOrO OOpa3oBaHMsA Ha TMPOTSIKEHUU
BCEH JKM3HM JJI YCHEUIHON MPOQEeCcCHOHAIbHON NEATeIbHOCTH U Pa3BUTUEM HEOOXOJHMMBIX
YMEHHIA, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HHIWBUIYATHHONW TPACKTOPHH 0Opa30BaHUS
Y )KM3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOMICCTBECHHBIX MTOTPEOHOCTEH;

*  3CTeTH4YecKoe BOCIIMTAHUE:

CIIOCOOHOCTHIO K SMOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MATEeMATHYECKUX
00OBEKTOB, 3aJay, pEUICHUH, PpaACCYXICHUH, YMEHHMIO BHUJIETb MaTeMaTHUYECKHUe
3aKOHOMEPHOCTH B HCKYCCTBE;

* IeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIMEeH B IEATEIHPHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSl YEJOBEKa, MPUPOABI U OO0IIecTBa, MOHHMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl 4elOBeUYeCKOW AEsITeNbHOCTH, ITAoOB €€ pa3BUTHS H
3HAYMMOCTH JIIi  Pa3BUTUS  [MBWJIW3AlMH, OBJIAJICHUEM S3BIKOM MAaTEMaTHKH U
MaTeMaTHYeCKON KyJIbTypOill Kak CpeJCTBOM IO3HAHUS MHUpPA, OBJIAJEHHEM MPOCTEHIINMU
HABBIKAMU HCCIIEA0BATEILCKOM A TEIHHOCTH;

. ¢usuyeckoe BocnuTanue, (opMHpPOBaAHME KYJbTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0J1ar OOy YMsI:

FOTOBHOCTBIO HNPHUMCHATHL MATCMATUUYCCKHUC 3HAHHA B HMHTCPCCAax CBOCTO 3O0POBbA,
BEJICHUS 3JJ0POBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nueckas aKTHBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa peQIICKCHUH,
NPU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TAaKOTO e MpaBa APYroro 4eJ0BeKa;

* JKOJIOTHYeCKOe BOCIIUTAHHUE:

OpHUCHTAIIMCH Ha MPUMEHEHHE MaTEMaTHYCCKUX 3HAHWUU JUIS PEUICHHs 3a/1a4 B O0JIACTH
COXPaHHOCTHU Opr)KaIOIJ_Ieﬁ CpcAabl, IUIAaHUPOBAHUA IIOCTYIIKOB M OHLHCHKH HMX BO3MOKHBIX
TIOCJICICTBHI JJIsi OKpPYIKAIOIIeH Cpebl, 0COZHAHUEM TJI00AIBHOTO XapaKTepa dIKOJIOTHIECKHX
npoOJIeM U TyTeH UX PEUICHHUS;



* ajanTanus K U3MEHSIIOIIMMCS YCJIOBHSIM COLMATBHOI U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOIPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AESTeNIbHOCTb, B TOM YHUCJIE YMEHHUE YUYHUTHCS Y
IPYTHX JIIOJeH, TpuoOpeTaTh B COBMECTHOW JACSTENLHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMITETCHIINH U3 OTbITA APYTHX;

HEO0OXOUMOCThIO B (DOPMHpPOBAaHMM HOBBIX 3HAHUM, B TOM uucie (HOPMYyIUPOBATH
UJCH, TOHSTHUS, THIOTE3bl 00 OOBEKTaX W SBJICHHUSX, B TOM YHCIE PAHEEC HEHU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYAI[MIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE pPELICHUS U
JIEeUCTBUS, GOPMYITUPOBATH U OIICHUBATH PUCKHU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIC YHHBepPCAJbHbIC YUeOHbIe eiCTBHS.

ba3oBble Joruyeckue aeicTBus:

® BBIABJIATE W XapPaKTCPU30BATh CYHICCTBCHHBIC TIIPHU3HAKKW MATEMATHYCCKUX

00BEKTOB, IOHATUH, OTHOLIEHUH MEX]ly NOHATUAMH, (OPMYINPOBATh ONpPEAEICHUS
MOHATHUH, YCTaHABIMBATh CYLIECTBEHHBI MPU3HAK KJIACCH(PUKALIUU, OCHOBAHUS IS
0000IIIeHNS 1 CPABHEHUS, KPUTEPHH ITPOBOIMMOTO aHAIIN3A,;

*  BOCIPUHMMATh, (GOPMYIUPOBATH U MPEOOPA30BBIBATh CYXKIEHUS: YTBEPAUTEIIbHBIE
U OTpULaTeIbHbIE, €AMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

* BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHBOPEYMUS B
(dakTax, NaHHBIX, HAOJIOAEHUSAX U YTBEPXKICHHSX, MpeangaraTb KPUTEPUM IJis
BBISIBJICHHSI 3aKOHOMEPHOCTEH U ITPOTUBOPEYUL;

*  JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U NHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUCHUH 110 aHAJIOTUU;

* pa30dupaTh JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKIECHUM (OpsAMble U OT
IIPOTUBHOT0), IPOBOJIUTh CAMOCTOSITEIBHO HECIIOKHBIE TOKA3aTeIbCTBA

MaTeMaTHYECKUX (PAKTOB, BBICTpauBaThb apPryMEHTAllMIO, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

* BbIOUpaTh crocob pemieHus: yueOHOHM 3agaun (CpaBHUBATH HECKOJBKO BapHUaHTOB
pemieHus, BBIOMpaTh HauOoliee MOIXOASIIMN C  Yy4ETOM  CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieq0BaTeIbCKUE NeHCTBHA!

* HCIONB30BaTh BOMPOCHI KAaK  HCCIEAOBATENbCKUNA WHCTPYMECHT  TO3HAHUS,
(hopMyIupoBaTh BOTIPOCHI, bukcupyromme IPOTUBOPEYHE, npooiieMy,
CaMOCTOATCIBHO YCTaHaBJII/IBaTL HCKOMOC€ MW JAaHHOC, (bOpMI/IpOBaTL FI/IHOT€3y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

*  MPOBOJUTH MO CAMOCTOSTEIILHO COCTABJICHHOMY IUIAHY HECJIOXHBIA SKCIICPUMEHT,
HEOOJBIIOE WCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTo
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOiA;



*  CaMOCTOSTENbHO (OPMYIHUPOBAaTH OOOOIIEHHMS U BBIBOJABI 10 pe3yJIbTaTam
MPOBEAEHHOTO HAOIIOACHMS, HCCIIEIOBAHNUS, OIIEHUBATH JIOCTOBEPHOCTHITONYYSHHBIX
pe3yIbTaTOB, BEIBOJOB U 000OIIEHUIA;

* [POrHO3UpOBaTb BO3MOXKHOE pa3BUTHE IHpolecca, a TakXke BbIABUraTh
MIPENIOTIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Padora ¢ nngopmanueii:

*  BBIIBIATH HE0CTaTOYHOCTh U HU30BITOYHOCTH uHpOpMaLny,
JTAHHBIX,HEOOXOMMBIX JJISI PEIICHUS 3a/1a4H;

*  BbIOUpATH, aHaAJIM3UPOBATh, CHUCTEMaTH3UPOBATh u
MHTEPIPETUPOBATEUH(POPMALINIO PA3IUYHBIX BUIOB U (POPM IMpe/ICTaBICHUS;

* BbBIOMpaTh (hopMy mpeacTaBiIeHUs MHGOPMAIMM M HIUTIOCTPUPOBATH pElIaeMble
3aJa4u CXeMaMH, IarpaMMaMHy, MHOM rpauKoi 1 X KOMOMHALUSAMY;

*  OLIGHUBAaTh HaAEKHOCTh MH(POPMAIMU MO KPUTEPHUIM, MPEJIOKEHHBIM yUUTEIEM
Win chOPMYIUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUS:

*  BOCIPHUHHUMATH U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUH C YCIOBUSMU ULIETIMU
oOmIeHusI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX U
MUCbMEHHBIX TEKCTax, [aBaTh IMOSCHEHUS [0 XOAY pEIICHUS 3a/JauH,
KOMMEHTHUPOBATh MMOTYYEHHBIN pe3yibTar;

* B XoAe OOCYXIEHHMs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYKAaeMOHl TeMBbl,
poOJIEeMBl, pelIaeMoii 3a1aun, BRICKa3bIBaTh UJICH, HAIICICHHBIC HA TTOMCK PEIICHUs,
COIMOCTABJISITh CBOM CYXKICHHUS C CYXKICHUSMHU JPYIMX YYaCTHHUKOB JHAaJOra,
OoOHapyXuBaTh pa3IU4he€ U CXOJACTBO TIO3MIMHA, B KOPpPEeKTHOH Qopme
(hopMyIIHpOBaTh Pa3HOTIACHSI, CBOU BO3PAKEHHUS;

* MPEICTAaBIATh pE3yIbTAaThl PEUICHUS 3a7ayd, OHKCIEPUMEHTAa, HCCIEIOBaHUS,
MPOEKTa, CAMOCTOSTENIFHO BBHIOWpaATh (OpMAT BBICTYIDICHHS C Y4YETOM 3amad
MIpPEe3eHTAIIMH U OCOOCHHOCTEH ayIUuTOpUH;

* [MOHUMAaTh U UCIOIB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMWBUIYaTbHOU PabOTHI
MIPU pelIeHNH y4eOHbIX MaTEMaTHUECKHX 3a/1aY;

* TMpUHUMATh Iellb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboOThl, pacmnpenensiTh BUAbl padOT, I0roBapuBaThCs, OOCYXIaTh
MPOIIECC M PE3ybTaT padOTHI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

* y4acTBOBaTh B TPYMNOBHIX ¢GopMax padoTel (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U JPYTHE), BBITOJHATH CBOIO YaCTh pAa0OThI M KOOPAMHHPOBATH
CBOM JICHCTBUS C IPYTUMU YJ€HAMH KOMAaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJla B
o0t  MPOAYKT 1O  KpuUTepusM,  CHOPMYIMPOBAHHBIM  Y4ACTHUKAMU
B3aUMOJEHCTBHU.

Pery/isiTUBHbIe YHUBEpPCAJIbHbIE y4eOHbIE /1eiicCTBUSA
Camoopranuzanus:

*  CAMOCTOSITEJIbHO COCTAaBJISITh IUIaH, aJrOPUTM PELICHUS 3aJauu (WIM €ro 4acTh),
BbIOMpPATh C€HOCOO0 pemeHus ¢ y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PEIICHUN C Y4ETOM
HOBOW HH(pOpMAIUH.



CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA HHTE/LJIEKT:

* BJAACTh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoIriecca W pe3yibTara
pelieHus MaTeMaTUYeCKON 3a/1auu;

* IIPEABUAETH TPYIAHOCTH, KOTOPBHIE MOI'YT BOSHUKHYTH IIPH PEIICHUH 3a4a41, BHOCUTH
KOppeKTI/IBI)I B OCATCIBbHOCThD HaA OCHOBE HOBBIX 06CTO$IT€J'II)CTB, HaI\/JI}leHHI)IX
OIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

. OLICHUBATHL COOTBETCTBHUC pe3y.]IbTaTa NCSATCIIBHOCTU HOCTaBJIeHHOfI e "
YCIIOBUSIM, OOBSICHATH MPUYHHBI JOCTIKEHUS WM HEIOCTHKCHUS IIEJIM, HAXOIUTh
OIIMOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K xony o0yuenus B_/ KJIACCE 00y4aroIUICS MONYYUT CIEAYIOIIME HPEIMETHBIE
pe3yabTaThI:
Yucaa 1 BIYUCIEHUS
BrImosiHsTh, codeTast yCTHbIC M MMCbMEHHBIC PUEMBI, apu(PMETHIECKHE ICUCTBHS C
PaLMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4Y€HUs YMCIOBBIX BBIPAXKEHUH, NPUMEHITHh pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYMCIICHUS 3HAYEHMH JPOOHBIX BBIPAXKEHHUH, COJEp)KAIIUX OOBIKHOBEHHbBIE U
NECATUYHBIE TPOOH.

[lepexonuTh OT OJHOW QOPMBI 3aIICH YUCEN K IpYroi (Ipeodpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO IpO0B).

CpaBHMBAaTh M YHOPSIOYMBATH PALMOHAJIbHbIE

qucaa.OKpyrisTh 4ucia.

BbINOIHATE NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUH, OLEHKY 3HAUEHHUI YHCIIOBBIX
BbIpa)K€HUH. BBIMONHATE 1EUCTBUS CO CTENEHAMHM C HATYpaJIbHBIMU MOKA3aTEIIMHU.

[IpuMeHATh NPU3HAKU JEIUMOCTH, Pa3I0KEHHE Ha MHOKUTEIN HATypaJIbHbIX YUCEL.

Pemath npakTUKO-OpHEHTUPOBAHHbBIE 33a]]a41, CBA3aHHbBIE C OTHOILIEHHUEM BEJINYHH,

IPONOPLHOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMHU, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUS
3a/1a4 ¢ y4ETOM OTpaHMUYEHU, CBS3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJredpanyeckue BbIpaeHUs!

Hcmonb30BaTh anreOpanyuecKyl0 TEPMHHOJIOTHIO W CHMBOJIUKY, IPHMEHSATH €€ B
npoliecce OCBOCHUS yueOHOro MaTepuara.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BemonHATE mpeoOpa3oBaHMS LENOTO BHIPAKEHHS B MHOTOWIEH NPUBEICHHEM
NOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINMONMHATE yMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOYIEH,
OpUMEHSATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHNE MHOTOWICHOB Ha MHOXKHTENH C IOMOIIBIO BBIHECCHMS3A
CKOOKHM OOIIero MHOXHTEIS, TPYIIUPOBKHU ClIaraéMbIX, IPUMEHEHUS (HOpMyII COKPAIIEHHOTO
YMHO>KEHHUS.

[lpumensTs npeoOpa3oBaHWss MHOTOWICHOB Uil PEHICHUS pa3IHyYHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX PEIMETOB, U3 PEaIbHON MPAKTHKH.

Hcnonb30BaTh  CBOWCTBA  CTENMEHEM €  HATypajbHBIMM  IOKa3aTeNIsIMU IS
npeoOpa3oBaHus BEIPAKEHUN.



YpaBHeHNsI M HEPaBEeHCTBA
Pemate nuHeliHbIE YpaBHEHUS ¢ OJHOM MEPEMEHHOM, TPUMEHSS MPaBUIIa MEPEX0Ja OT
HCXOJIHOTO YpPaBHEHMsI K PaBHOCHIBHOMY eMy. lIpoBepsATh, SBIIAE€TCS JIM 4YHMCIO KOPHEM
YpaBHEHUSI.
[TpumensTh rpaduyecKkre METOIbI MPU PEIICHUH JTUHEWHBIX YPAaBHEHUN U HUX CHUCTEM.
[lonGupate mpuMepsl map yucen, SBJISIOMIMXCS pPElICHHEeM JHHEWHOTO YpaBHEHHUS C
JBYMsI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IIJIOCKOCTH TpauK JIMHEHHOIO YpaBHEHUS C JIByMs
NepEeMEHHBIMH, TIOIB3YsCh TPaQHUKOM, IPUBOAUTH PUMEPHI PELICHHUS YPaBHEHHUS.

Pemate cuctemMbl IBYX JTUHEWHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH, B TOM YHUCIIE
rpaduYeCKH.

CocTaBnsaTh W peuiath JIMHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBHIO 3aJ[aud, WHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/la4ydl TIOJTYYCHHBIN
pe3ynbTar.

DOyHKUUH

N300pakaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4M, OTPE3KH, HWHTEpBaJIbl, 3alHCHIBATh UHUCIOBBIE MPOMEXYTKH Ha
anreOpanvyecKkoM si3bIKE.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku nuHeiHbIX GyHKuui. CTpouTs rpaduk GyHKIMU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (DYHKIIMI HM3BECTHbIE 3aBUCHMOCTH MEXIY BEIHUYMHAMHU:
CKOpPOCTb, BPEMs, PacCTOSIHUE, LI€Ha, KOJINYECTBO, CTOMMOCTb, TPOU3BOJAUTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxonuTs 3Ha4eHNne PYHKINU 110 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocoO MpeicTaBlIeHNs U aHaau3a HHQOpMaIiK, U3BJIEKaTh U
UHTEPIPETUPOBATh MH(POPMALIUIO U3 TPaQUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B_8 KJjacce oOydaromuiicss MONyYUT CIEAYIOLUIUE IIPEAMETHBIE
pe3yNbTaThI:

Yucsia 1 BBIYMCTICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JICHCTBUTEJIBHBIX YHUCEI JJIS
CpaBHEHMsI, OKPYIJICHHUsI W BBIYMCICHUHN, M300pa)kaTh NEHCTBUTENbHBIE 4YHCIIa TOUYKAMHU Ha
KOOPJHMHATHOU IIPSIMOM.

[TpumensaTh MOHSATHE apU(METHUECKOTO KBaIpPAaTHOTO KOPHS, HAXOAUTHh KBaJpaTHBIC
KOPHM, HCIHONB3YS TMpPH HEOOXOAMMOCTH KaJbKyJIATOp, BBIMNOIHATH MpeoOpazoBaHus
BBIPAKECHUM, COACPIKALUX KBApaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amUCH OOJIBIIMX U MAaJIbIX YMCEN C MOMOIIbIO JIECATUYHBIX ApoOer u
ctreneneit yucna 10.

Auredpanyeckue BbIPAKEHUS

[IpuMeHsATh MOHATHE CTENEHU C LIEJBIM MMOKa3aTeIeM, BBIOIHITH MPEeoOpa3oBaHUs
BBIPAXKEHHM, COAEPIKALIUX CTETIEHU C LIEJIBIM TTOKA3aTEIIEM.

BoinonusaTe TO>XKJI€CTBEHHbBIE npeoOpa3oBaHus palrOHATBHBIX

BBIPAYKEHHI HAOCHOBE MpPaBUJI ICHCTBUI HAJl MHOTOYJICHAMU U
anreOpandecKUMH JIPOOSMH.

PackanpiBath KBaApaTHBIA TPEXUWIEH HA MHOKUTENH.

[IpumenaTy npeoOpazoBaHus BBIPDAXKEHUM U1l PEIUEHUs DPA3JMYHBIX 33134 M3
MaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PCAIIbHOU ITPAKTUKHU.



YpaBHeHus 1 HepaBeHCTBa

Pemate nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PAllMOHAJIbHBIEC YPAaBHEHUS,CBOISLINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOaMTE IpOCTEHIIINE UCCIIEIOBAHUSL YPABHEHU U CUCTEM YPABHEHUH, B TOM YHUCIIE
C MpUMEHEeHHeM TpaduyecKuX NpeACcTaBIeHUN (yCTaHABIWBaTh, UMEET JIM YpaBHEHHE HIIU
CUCTEMa YpaBHEHUI PELLIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuTh OT clOBECHON (GOPMYIMPOBKH 3aJadl K e€ anredpanyeckoil Monenu ¢
MOMOILIbIO COCTABJICHUS YpPAaBHEHHUS WM CUCTEMbl YpaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJauy MOJIyYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [UJISl CpPaBHEHMsI, OLIEHKH, pellaTh
JUHEWHBbIE HEPAaBEHCTBA C OJHOW MEPEeMEHHOM M HUX CHUCTEMbI, JaBaTh TIpapUuECcKyIo
WUTIOCTPALMIO MHOXKECTBA PEIICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonnmMath W WCHOJB30BaTh (PYHKIHMOHAIBHBIE TOHATUS U SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), OMPEACITh 3HAUeHHWE (DYHKIMU 1O 3HAYCHHIO apryMEHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIIMU O €€ rpaduKy.

Ctpouts rpaduku JIeMeHTapHbIX QYHKIUN BUAA:

y=kix,y=x%y=x%y =x|, y = Vx, onucsiBaTh CBOICTBA YHCIOBOH (YHKINH MOEE
rpaguxy.

K xonmy oOydenus B_9 KJjacce oOydaromuiicss MONyYuT CIEAYIOUIUE TPEAMETHBIE

pe3yNbTaThI:
Yucia v BLIYUCICHUSA

CpaBHUBATH U YIIOPSIIOYUBATH PALIMOHANIbHBIEC U UPPAIIMOHAIBHBIC YHCIIA.

BeImonHATE  apudMeTHUECKHe ICHCTBHS C palMOHAIBHBIMH YHCIIAMU,

COYEeTasi YCTHBIE U MUCbMEHHBIEC TPUEMBI, BBHITTOJIHITH BHIUYMUCICHUS

C UPPALUOHATILHBIMH YHCIIAMU.

Haxonute 3HaueHMs CTeNEHEH C LENbIMU MOKA3aTEIsIMU U KOPHEH, BBIUYUCIIATh
3HAYCHUS YUCJIOBBIX BHIPAKEHUI.

OKpyTJIATh IEUCTBUTEIBHBIC YUCIIA, BBIMTOIHATH MPUKUIIKY PE3YJIbTaTa BEIUUCICHUN,
OIICHKY YMCJIOBBIX BBIPaKEHUII.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJpaTHbIC YpPaBHEHMs, YpPAaBHEHHS, CBOJAIIMECS K HUM,
npocTeiiiye ApoOHO-palMOHaIbHbIE YPAaBHEHUSI.

Pemate cucTemMbl ABYX JIMHEUHBIX YPABHEHUHN C ABYMS NMEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISICTCS JIUHEHHBIM.

Pemath TekcTOBBIE 3aadyMl anreOpandeckKuM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YpaBHEHUS WU CUCTEMBI IByX YPABHEHHH C IByMs IEPEMEHHBIMU.

[IpoBOaMTE TIpOCTEHIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHUCIIE
C MpUMeHeHHeM TpaduyecKuX MpeacTaBIeHU (ycTaHABIUBATh, UMEET JU ypaBHEHUE WIU
CHCTEMa YpaBHEHUH peIIeHUs, €CITU UMEET, TO CKOJIBKO, U IPOoUee).

Pemate nuHeiiHble HepaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBA, W300pa)kaTh peIIeHUE
HEPABEHCTB Ha YHCIIOBOU MPSIMOMH, 3alMCHIBATh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MpPSIMOIi,
3anKChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.



Hcnons3oBaTh HCPAaBCHCTBA IIPpHU PCIICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUH
Pacnio3naBath QyHKIIMN U3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMaTUUECKH PACIIOIOKEHUE

Ha KOOPMHATHO! TIOCKOCTH rpadukos GyHKimii Buma: y = kx, y = kx + b, y = kix,y = ax? +
bx + ¢,y = x% y = Vx, y = [x|, B 3aBucHMOCTH OT 3HaucHHMiT KOI(HUINEHTOB, OMACHBATE
CBOMCTBA (PYHKITHH.

Crpouth U H300paxath CXeMaTHUECKU IpaMKy KBaJpaTUUHBIX (YHKIMH, ONMUCHIBAThH
CBOMCTBA KBaIpaTUYHBIX (PYHKLIUH MO UX rpaduKam.

Pacnio3HaBaTh KBaapaTHuHyl0 (QYHKIHMIO 10 (QopMmylie, NPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKINI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucoBble MOCI€10BATeIbHOCTH M POTPecCHu

PacnioznaBath apu(MeTHUECKYIO U TEOMETPUYECKYIO IIPOrPECCUU TIpU
pa3HBIXCIIOcOo0ax 3aqaHus.

BBIMonHATE BBIYHMCICHUS ¢ UCIOIB30BaHUEM (OpMYI N-TO YjeHa apuPpMeTHYECKOIH
reOMETPUYECKON NMPOTrPECCUil, CYMMBI IIEPBBIX N YICHOB.

N300paxath WieHbl 1OCIIE0BATEIbHOCTH TOYKaMU Ha KOOPIMHATHON TJIOCKOCTH.

Pemats 3amaun, CBsA3aHHBIE C YMCIOBBIMU IIOCIEA0BATEIBLHOCTAMH, B TOM YHCIIE3aJa4H
U3 peaNbHOM KU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, HU(YPOBBIX TEXHOIOTHIA).



TEMATUYECKOE ITNIAHUPOBAHHME
7 KJIIACC (mpu 3 yacax B HeJ1eJ110)

KoimuecTBo yacos DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM nudposbie
Ne i/t P Konrpoabubie | IlpakTuyeckue (mudpp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
L Yucna v BeluKcieHus. PanimoHanbHbie o5 L Bbu6mmoteka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
2 AnreOpanueckue BbIpaKeHUs 27 1 httos:/m.edsoo.ru/7fA15b90
bu6mmoreka [IOK
2 1
3 ¥/ PABHCHIS 1 HEPABCHCTEA 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpaduxi. Gymxiym 24 ! https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
5 I1 600 6 1
OBTOPEIHE 1 GROLIEHHE https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 S) 0



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

7 KJIACC (npu 4 yacax B HeJ1eJ10)

KoimnuectBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/t Konrpoabubie | IlpakTnyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
L Yucna u BeuUCieHUs. ParmonanbHbIe 33 1 Bu6mmorexa [IOK
yucna https://m.edso0.ru/7f415b90
bu6nuorexa LIOK
2 AJIrEOPAHHICCKHE BLIPIKCHIA 35 ! https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
3 Y PaBHCHHsL H HCPABCHCTBA 26 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopausate! i rpaguii. Pymkin 32 ! https://m.edso0.ru/7f415b90
bu6nuoreka LIOK
1
> TosToperne n 0dodmerme 10 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0



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

8 KJIACC (upu 3 yacax B HeJeJl0)

KosnuyecTBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB u TeM ugpossbie
Ne n/m pasi Konrpoabubie | IIpakTnyeckue (mudpp )
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmorexa [IOK
1 4 .K 1
HncCja U BBIYUCIICHUSA BaApPaTHBIC KOPHHU 5 https://m.edsoo.ru/7f417af8
) Uucna u BerurcneHusi. CTeneHb ¢ HelbIM 7 Bu6nuoreka IIOK
MIOKa3aTeIeM https://m.edsoo.ru/7f417af8
Anredpanyeckre BbIpaXeHUsl. Bu6mmorexa LIOK
3 - 5 1
KBanpatublii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anredpanyeckre BbIpaXKEHUS. 15 1 Bubmmorexa LIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHcTBA. KBaspaTHbie 15 L Bu6munorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHust 1 HepaBeHCTBA. CUCTEMBI 13 Bu6mnunorexa LIOK
yYpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
7 . H 12 1
VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nuoreka LIOK
8 o . 5
YHKLUH. OCHOBHBIE HOHATILA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKim. Tucnosbie pyniuuy d https:/m.edsoo.ru/7f417af8
bubmuorexa [IOK
10 II 600 6 1
OBTOPCHIE H ODODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 102 5 0



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

8 KJIACC (upwu 4 yacax B HemeI0)

KosnyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Konrpoasusie | IIpakTuueckue (wipp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [IOK
1 4 K 20
ucia u BeruucieHus. KBagparHeie KOpHU htts://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHp ¢ 1eIbIM 9 Bu6nunorexa LIOK
[I0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckre BbIpaXeHHs. 6 1 Bu6munorexa LIOK
KBanpatHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 Aﬂre6paI/IqCCKI/Ie BBIPAXXCHUA. 20 1 Buoauorekxa HOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie Bu6nuoreka [IOK
5 20 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. CUCTEMBI Bu6muorexa [IOK
6 . 19
YpaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBueHus u HepaBeHCTBA. HepaBeHcTBa 16 1 f;ﬁ?;ﬂ?}fg;gﬁ}; f417af8
bubnuorexa LIOK
) .
8 YHKIUH. OCHOBHEIC IOHATH 6 https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
o Dyrxupn. THCI0BBIE GyHKIHH 10 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 I1 1 1
0 OBTOpeHHe ¥ 0000merHe 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 5} 0



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

9 KJUIACC (npwu 3 yacax B HeJleJ10)

Kosan4yecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM u¢posbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (midpp )
NporpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
n Hucna u BeruucieHus. JlecTBUTENbHBIE 9 Bbu6mmorexa IIOK
yucia https://m.edso0.ru/7f419d08
VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C Bu6mnorexa LIOK
2 y y 14 1
OJIHOM MEePEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 Bu6mnorexa LIOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bubmuorexa [IOK
4 .H 16 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHKIIH https://m.edso0.ru/7f419d08
bubmuorexa [JOK
q 1 1
6 MCJIOBBIE TTOCJIEI0BATETLHOCTH 5 htts://m.edsoo.ru/7f419d08
; [ToBTOpeHue, 006001ICHIE, CHCTEMATH3AITNS 18 1 Bu6imoreka LIOK
3HAHUU https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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