PABOYAS ITPOIT'PAMMA KYPCA «AJITEBPA»
I o0ydamuxces 7-9 Kiaccon

HHOACHUTEJBHAA 3AIINCKA

Anrebpa ABISETCSI OJTHUM W3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIETO 0Opa3oBaHUS: OHA
oOecrieunBaeT W3YyYCHHE JAPYTHX JUCIHMIUIAH, KaK €CTEeCTBEHHO-HAYYHOTO, TakK u
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHME HEOOXOAMMO I MPOJOJDKEHHUsT 0oOpa3oBaHUS U B
NOBCEAHEBHOM >ku3HHM. Pa3Butue y oOydaromuxcsi Hay4YHBIX MPEJICTaBICHUH O
MPOUCXOXKJICHUM M CYIIHOCTH alreOpandecKux aOCTpakiuii, crnoco0e OTpaxkeHus
MaTeMaTUYECKOW HayKOW SBJICHUH M TMPOIECCOB B TMpUpoJEe U OOIIECTBE, POJIU
MaTeMaTUYeCKOro MOJICIMPOBAHUS B HAYYHOM IIO3HAHWUW W B MPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTaly B COBpEeMEHHOM LudpoBoM obOmecTBe. M3ydenue anredOpbl obecreurnBaeTt
pa3BUTHE yMEHHS HaOMIOAaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS
U BBIBOJBI, (opmynupoBaTh yTBepxkaAeHHs. OCBOGHHE Kypca aiuredpbl obecreunBacT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaIOlIUXCs: OHU HCIOIb3YIOT JEAyKTUBHBIC U
WHIYKTUBHBIE PACCYXKICHUS, 0000IICHIE N KOHKPETU3AINIO, a0CTparupOBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanosiaraeT 3HAYUTEIbHBIN 00BEM CAMOCTOSITEILHON JEATEbHOCTU
0oOy4Jarommxcsi, IMOITOMY CaMOCTOSITEIbHOE PpEIICHUE 3ajay SBIACTCS pealn3aluei
NESTETLHOCTHOTO MIPUHITUTIA OOYyUEHHUSI.

B crpykrype mnporpammbl ydeOHOTO Kypca «Amredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepKATEIbHO-METONYECKUe NUHUU: «Yucna u
BBIYHCIICHUSIY, «ANTeOpandecKue BRIpAKCHUN, « YPAaBHCHUS W HEPaBEHCTBAY, « DyHKIIMNY.
Kaxxnas u3 3Tux comepx aTebHO-METOAMYECKUX JIMHUM Pa3BUBACTCS HAa MPOTHKEHUM TPEX
JIET U3YYCHHS Kypca, B3aUMOJICHCTBYS C APYTHUMU €ro TuHusMU. B Xo71e n3ydenus yue6Horo
Kypca oOydJaronuMmcsi MPUXOJUTCA JIOTUUECKH PacCyXaaTh, HCIOIb30BaTh TEOPETHUKO-
MHO>KE€CTBEHHBIN $3bIK. B CBSI3M C 3TUM B mporpamMmy ydeOHOro Kypca «Auredpay
BKJIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, TPEICTABIICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTUYeCKOro 00pa30oBaHUs M CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIIMMHKCS OCHOB
YHUBEPCATBHOTO MAaTEMaTHIECKOTO si3bIKa. Co/lepKaTeIbHON U CTPYKTYPHOM 0COOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHUM «Yucina W BBIYUCICHUS CIY>KUT OCHOBOW I JalbHEHIIEro
U3Y4YEeHHUS] MAaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIUXCS JJOTUYECKOTO MBILIUICHHUS,
(GOpPMHUpPOBAHUIO YMEHHUS TIOJIb30BATHCSA  QITOPUTMAMH, a TaKXe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [IJISi TMOBCEIHEBHOW >XU3HU. Pa3BuTHe MOHATHS O
YylyCcjie HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI CBA3aHO C palUOHAIBHBIMH H
UppalMOHATBHBIMU YUCIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JACHCTBUTEIHLHOM YHUCIIE.
3aBepIieHne 0CBOSHUS YMCIOBOM JIMHUH OTHECEHO K CpeIHeMY 001eMy 00pa30BaHuUIO.



ConepxaHue IBYX aireOpawuecKux JWHAA — «AJreOpanveckue BBIPOKCHHUSI» W
«YpaBHEHHSI ¥  HEPABEHCTBA»  CIOCOOCTBYeT (OPMHUPOBAHHIO Yy  OOYYaIOIIUXCS
MaTeMaTUYECKOro ammnapara, HeOOXOIUMOTro JJisi pPEHICHUs 3a/lad MaTeMaTHUKH, CMEKHBIX
NpEeIMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3zoBaHusl y4eOHbBI MaTepuasl TPYNIUPYETCS BOKPYT PAMOHAIBHBIX BBIPAKECHUM.
Anrebpa JEMOHCTpUpYET 3HAU€HHME MaTEeMaTHKA Kak s3blKa JUIsI  TOCTPOCHUS
MaTE€MaTUYECKUX MOJENEH, OMHCAHUs IMPOLIECCOB M SBJICHUW peajbHOro mupa. B 3amaum
oOydeHusi anreOpe BXOJAT TaKXKe JajbHEHIIee pPa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXO0IUMOT0, B YaCTHOCTH, JJI1 OCBOEHHUSI Kypca MH(DOpPMATHKU, U OBJIAJCHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [I[peoOpa3oBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHATBHO-TPAaQUUYECKOW JIMHUM HalleJIEHO Ha MOJy4YeHUE
OoOy4JaronMMuUCsl 3HaHUW O (YHKIMSAX KaKk Ba)KHEHIIEW MareMaTH4ecKol MOJAeNu MJis
OMMCAHUS U UCCIEIOBAHUS PAa3HOOOPA3HBIX MPOILIECCOB U ABJICHUM B MPUPOJIE U OOIIECTBE.
N3yuenune martepuaia CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUS MCIOJb30BaTh
pa3JIMuHbIC BBIPA3UTEIIbHBIC CPEJACTBA SI3bIKA MATEMAaTUKH — CJIIOBECHBIE, CHMBOJIMUECKHUE,
rpaduyeckrue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUNA O PO MaTeMATUKU B
Pa3BUTUH LIMBUIIU3AIMU U KYJIbTYPBHI.

CornacHo ydeOHOMY TUIaHy B 7-9 Kjaccax HM3ydaercs y4eOHBIM Kypc «AmreOpay,
KOTOPBIM BKJIIOYAET CIIEIYIOIIME OCHOBHBIE pa3iesbl coaepxkanus: «Hucna u BeIUUCICHUSY,
«AnreOpanyeckue BhIpaXeHUsD», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUNY.

Ha usyuenue yueOHoTO Kypca «Anredpa» orBoautca 306 yacos: B 7 kitacce — 102 yaca
(3 yaca B Hepento), B 8 kacce — 102 gaca (3 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca
B HEJIEITIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYHCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO OT OJHOUN (OpMBI 3amUcH Apolder K
apyrou. [loHATHME panMOHANBPHOIO YHWCIA, 3allMCh, CPaBHEHUE, YHOPAIOYUBAHUE
palMOHaIbHBIX YKCeN. ApU(pMETHUECKHUE AEUCTBUS C pallMOHANIBHBIMU YuciaMu. Pemenue
3aJ1a4 U3 pealbHOM MPAKTUKU HA YaCTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIEM: OMNpENeTeHUE, MPeoOpa30BaHUE BbIPAKECHHIM
Ha OCHOBE OIpEJENICHUs, 3anuch O00abmMX yncel. [IponeHTsl, 3anuch NpOUEHTOB B BUJE
IpoOu U 1podu B BUE NpOUEHTOB. Tpy OCHOBHBIE 3a/1a4u HA POLIEHTHI, pELICHUE 3a7a4 U3
pEabHOU ITPAKTUKH.

[IppuMeHeHne NPU3HAKOB JACIMMOCTH, Pa3JIOKEHHE HAa MHOXHUTEIUM HaTypaIbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi NpONOPLHOHATBHOCTH.

AJredOpanyeckue BbIpaKeHUs

IlepeMeHHBIE, 4YHUCIOBOE 3HAYEHUE BBIPAXKEHUA C IMEpeMEHHOM. JlomycTumslie
3Ha4yeHus IiepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXAY BEIMYMHAMU B BUIE
dopmynbl. Beruncienuss no ¢opmynam. IIpeoOpa3oBaHve OyKBEHHBIX BBIPAKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAXXEHMS, MpPaBWIa MPeoOpa3oBaHUs CYMM U IMPOU3BEICHUM,
IpaBUJIa PACKPBITHSI CKOOOK M MPUBEACHUS MOJAOOHBIX ClIaracMbIX.

CBoJiCcTBa CTENEHH C HATypaAJIbHBIM [IOKA3aTEJIEM.

Opgnowrensl M MHOrowieHol. CreneHb MHoOrowieHa. ClO0KEHHE, BBIYMTAHUE,
YMHOXEHHE MHOTOWIEHOB. POpPMyJIbI COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CYMMBbI M
kBagpaT pasHoctu. dopMyna pa3sHOCTHM KBaaparoB. Pas3nokeHWEe MHOTOWIEHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb  YypaBHEHHMs, TMpaBujia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN.

JIuHenHOe ypaBHEHUE C OJHOW NMEPEMEHHOM, YHCIIO KOPHEMW JIMHEMHOIO YPaBHEHWS,
pelIeHNe JIMHEWHBIX ypaBHEeHUH. COCTaBIIEHHE YpaBHEHUHM MO YCIOBUIO 3a7auu. PemieHue
TEKCTOBBIX 337124 C [IOMOILBI0 YPAaBHEHUH.

JluneliHoe ypaBHEHHE C JABYMs IepeMeHHbIMHM U ero rpaduk. Cucrema JBYyX
JMHENHBIX YpaBHEHUU C ABYMs IepeMEHHbIMU. PelieHue cucreM ypaBHEHHMI CIocoOOM
IIOACTAaHOBKHU. I [puMeps1 perennst TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPaBHEHUM.

DyHKIUU

KoopanHara Toukn Ha npsimoid. UucnoBsle MPOMEXYTKHU. PaccTosiHue Mexay ABYMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca U opauHaTa TOYKU Ha
KOOpAMHATHOM miiockocTu. [Ipumepsl rpadukos, 3aganubix hopmynamu. Urenue rpaduxos



peanbHbiXx 3aBucumocteil. [lonstue ¢ynkmuu. I'papuk pynkumn. CpoiicTBa (QYyHKITHIA.
Jluneiinas Qyukuus, e€ rpaduk. I'padux Pynkumm y = |X|. I'paduueckoe pemeHue
JIMHEWHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KVIACC

Yucsia v BbIYMCIEHUS

KBaapatueiii kopenb u3 uucia. [loHstue o0 uppanroHasbHOM uucie. JecaTuuHble
NpUOJIMKEHUST UpPAIIMOHANIbHBIX uKcesl. CBoicTBa apu(METUUECKUX KBaJpaTHBIX KOpHEH
U WX T[pUMEHEHHWE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUNW U  BBIYUCICHUSIM.
JlercTBUTENbHBIC YUCIIA.

CreneHb C ENbIM MOKa3zaTeneM U €€ cporicTBa. CTaHaapTHas 3aUCh YHCIIA.

AuredpanvyecKue BbIPAKEHUSA

KBagpaTHbIil TpEXUJIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas J1poOb. OCHOBHOE CBOMCTBO anreOpaumdeckoil apoou. CroxeHue,
BBIUMTAHKNE, YMHOXKEHHE, JACJICHUE anreOpandeckux apooei. PanmoHanbHble BBIpAXKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, ¢popMyia KOpHEH KBajipaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHU, CBOASIIMXCSA K JIMHEWHBIM M KBaapatHbIM. [IpocTteiiiue apoOHO-
paloOHaNIbHbIE YPABHEHUS.

['paduueckass wmHTEpmpeTanvs ypaBHEHUN C JBYMS TIEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YPaBHEHHU C JIBYMS IepeMeHHbIMH. [Iprmephl pelieHus CUCTEM HEJIMHENHBIX
YpaBHEHUI C ABYyMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA M HX CBOMCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHUIIBHOCTh HepaBEeHCTB. JIMHEIIHbIE HEPABEHCTBA C OJHOW MepeMeHHOU. CHUCTeMBbI
JIMHEVHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynkuuu. OONacTh oONpeAesNeHuss U MHOXKECTBO 3HAYEHUM (PYHKIUU.
CrnocoObl 3aanust QyHKIMIA.

I'padux dbynkuuu. Yrenue cBorictB pynkmuu no e€ rpaduxy. [Ipumepst rpadukon
GyHKINNA, OTPaXKAIOMIUX PEeATbHBIE MPOIECCHI.

@DyHKIMYU, OMUCHIBAIOIINE MPAMYI0O U OOpAaTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH,
ux rpadukn. Oyukmun y = X2, Y = X3, y = VX, y=|x|. [paduaeckoe pemreHne ypaBHeHuiT 1
CHUCTEM YpPaBHEHUM.

9 KJIACC

Yucaa v BLIYUCICHUSA
PanmonanbHble 4uCla, HWPpAlUMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
JECATUYHBIC ApoOW. MHOXKECTBO NEWCTBUTEIBHBIX YHCEIN, NEeWCTBUTEIbHBIE YHUCIA KaK



OECKOHEYHbIE JIECSATHYHbIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU IPSMOM.

CpaBHEHHE IEMCTBUTENBHBIX YUCEIN, ApU(PMETHUECKUE JEUCTBUSA C ACHCTBUTEIBHBIMU
YUCJIaMU.

Pa3mepbl 00BEKTOB OKPY’KAIOIMIETO MUPA, JJIUTEIBHOCTh MPOILIECCOB B OKPY’KAIOIIEM
MHpeE.

[TpubnmxEéHHOE 3HAUYEHUE BEIWYUHBI, TOYHOCTh MpUOIMKeHUs. OKpyTrieHHe YHCell.
[IpukuaKa v OLEHKA pe3yIbTAaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHHM, CBOJSAIIMXCS K  KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEN
Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX  ypaBHEHUIl. PemieHne  TEKCTOBBIX — 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ 1ByMs NEPEMEHHBIMU U €ro rpaduk. Pemienne cucteM ABYX JIMHEHMHBIX
YPaBHEHUM C IBYMs NIEPEMEHHBIMH. PelieHne cucrem IByX ypaBHEHHH, OJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoi crenenu. ['padudeckas UHTEPIpETAIHs CUCTEMBI YpaBHEHUN
C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre TMHENHBIX HEPABEHCTB C OJAHOM MEPEMEHHOW. Pellenne cucrteM JIMHEHHBIX
HEpPaBEHCTB ¢ OnHOM mepemeHHod. KBampatHeie HepaBeHcTBa. [ 'paduueckas
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas dbynkmus, e€ rpaduk u cBoictpa. [lapabona, KOOpAMHATH BEPIIWHbI
napaboJIbl, 0Ch CAMMETPHH TTapadoJIbI.

I'paduku Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| i ux cBoiicTsa.

YucioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum

[loHsiTHE  YHMCIIOBOM  MOCJIENOBATENBHOCTH.  3aJaHUE  IOCJIEN0BATEIBHOCTH
peKyppeHTHOM (hopmysoit u popmyIioi N-Tro yjeHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccud. Dopmyiabl  N-ro  4jeHa
apu(PMETUIECKON ¥ T€OMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOW U TEOMETPUIECKOIM MPOTrpeccuid TouKaMu Ha

KOOPJIMHATHOM TIOCKOCTHU. JINHEWHBIN U AKCITOHEHUIMAIBHBIN poCT. CII0KHBIE POLIEHTHI.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Airedpa»
XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHMCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUAM POCCHICKMX MAaTEMAaTUKOB U POCCUHCKOU
MaTeMaTUYECKOW IIKOJIbl, K MCIOJIB30BAHUIO ATUX JOCTHKEHUW B JPYTHMX HAyKax H
MPUKIATHBIX chepax;

2) rpaKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA W pealu3allid ero Ipas,
MPEICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHUSA PA3JIUUYHBIX CTPYKTYD,
SBJICHUH, TIPOIIEAYP TPAKIAHCKOTO O0IIECTBA (HApUMED, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTUYECKHX NPOoOJeM, CBSI3aHHBIX C TPAKTUUYECKUM MPUMEHEHHEM
JOCTUKEHUW HAayKH, OCO3HAHUEM BAXKHOCTH MOpPAJbHO-3TUYECKUX IPUHIUIOB B
JEATEIIbHOCTH YYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIPaBJIICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOro 0Opa3oBaHUsl HA MPOTSXKEHUU
BCEH JKU3HM JIJIs1 YCIEITHOW MPOGECCUOHANIBHON NEATEILHOCTH U PA3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUIYAIIbHOW TPAEKTOPUU
00pa3oBaHUs] M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U OOIECTBEHHBIX
noTpeOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHAILHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a/Jad, pEIICHUN, pPACCYX IACHUN, YMEHUIO BHUACTh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAIlMEN B JICSITEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IMPE/ICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI M OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HayKH Kak cepbl 4elIOBEYECKOW ACATEIbHOCTH, ATAMlOB €€ Pa3BUTHS U
3HQUUMOCTH JJIsl Pa3BUTHS IMBWIM3AIMU, OBJAJECHUEM S3bIKOM MAaTEeMaTUKUd |
MaTeMaTHYECKON KyJIbTYpOW KakK CpPEJCTBOM MO3HAHMS MHPA, OBJIAJICHUEM MPOCTEUIIUMHU
HaBBIKAMHU HUCCIIE/IOBATEIILCKON JEATEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHUpPOBAHHE KYJbTYPbl 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTyYHS:

TOTOBHOCTBIO MPUMEHSITh MAaT€MaTHUYECKHE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBA,
BEJICHUS 370pOBOTO 00Opasza >XKu3HU (30pOBOE MHUTAaHWE, COATAHCUPOBAHHBIA PEKUM
3aHITHN W OTHABIXA, PETyisipHas (Qu3nyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO YKe TIpaBa APYroro 4eI0BeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



OpUEHTaluell Ha NPUMEHEHHE MAaTeMAaTUYECKHX 3HAHMA Uil pelieHus 3a1ad B
0o0JacTu COXPAHHOCTH OKpYXalolle cpenbl, MIAaHUPOBAHHS IOCTYNKOB M OICHKH HX
BO3MOYHBIX MOCJIEJICTBUI ISl OKPYXAIOLIEH Cpelibl, OCO3HAHUEM IJ100aJIbHOr0 Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelleHus;

8) apanTanusa kK M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESTEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS
y ApYrux JOjeu, mpuooperaTb B COBMECTHOM NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETEHIIUN U3 OIBITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HaHUM, B TOM uucie (HOpMYJIHPOBATH
UJEH, TIOHATHS, TUIOTE3bl 00 OOBEKTAX W SABJICHHUSIX, B TOM YHCIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW, IUIAHMPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMlO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE PEIICHUS U
NercTBUs, (OPMYIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble JJoruyeckue 1eMcCTBUA:

e BBISABJIATH MW XapPaKTEPHU30BaTh CYUICCTBCHHBIC IIPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATHI, OTHOIICHUN  MEXIy TMOHATHUSIMU, (HOPMYJIUPOBATH
OTpeIeSICHUs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiaccudUKaluu,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

e BOCHPHUHUMATH, POPMYIUPOBATH U MPEOOPA30OBLIBATH CYXKICHHUS: YTBEPAUTCIIHHBIC
U OTpUIIaTEIbHbIC, CAMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

e BBIBJISATH MAaTEMaTUUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpPEUHUS B
dakTax, JaHHBIX, HAOJIIOJACHUSX W YTBEPXKICHUSIX, MpejaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e JEnaTh BBIBOABI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKHM, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JI0KAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUU (MpsIMble U OT
MPOTUBHOTO),  TMPOBOJUTH  CAMOCTOSITEILHO  HECJIOXKHBIE  JIOKa3aTeJIbCTBa
MaTeMaTH4ecKnx (HaKkTOB, BBICTPAWBATH APTYMEHTAIMIO0, TPUBOJUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

e BBIOMpATH CHIOCOO pelIeHus yueOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BAapHUAaHTOB
pelieHus, BBIOMpaTh HamboJiee TMOAXOASIIMK C Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccieaoBarebCKHe AeiiCTBUS.



UCIIONBb30BAaTh  BOINPOCHI KAaK HCCIENOBATENbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEUYUE,  MpodIemy,
CaMOCTOSITENIFHO YCTaHABJIMBaTh HCKOMOE U JaHHOE, (POpMHpOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH MO CAMOCTOATEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN IKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAaHUE IO YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSITENIbHO  (popMynupoBaTh OOOOIIEHUS ¥ BBIBOJIBI 10 pe3ysibTaTaMm
OpOBEAEHHOTO  HAOJNIONEHUS,  WCCIEAOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKkKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISIBIIAITH ~ HEJOCTATOYHOCTh UM M30BITOYHOCTh  MH(OpMAIUU,  JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;

BEIOWpATh,  aHAIM3UPOBATh,  CHCTEMAaTH3UPOBATh W  HHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (OpMy TMpEACTaBICHHUS WH(OOPMAIIMUM W WUIJUTIOCTPUPOBATH pelIaeMble
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpaduKoi 1 uX KOMOWHAIIUSIMH,

OIICHMBATh HAAEKHOCTh WH(OPMAITUU TI0 KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIEM
WM COPMYITMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHM C YCIOBUSIMU H
LEJISIMUA OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMCHhMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS TIO0 XOJAY peIleHus 3aaayd,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yIbTar;

B XOJ€ OOCYXIEeHMs 3aJaBaThb BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl,
npoOyieMbl, pelaeMoil 3aJayd, BBICKA3bIBATh WJAEH, HAIEJICHHbIE Ha IOHUCK
pEIICHUs, COTIOCTaBIATh CBOM CYXKACHHUS C CYXICHUSMU JPYTHX YYaCTHUKOB
auainora, oOHapy>KMBaTh pa3iMuMe M CXOJCTBO MO3UIMI, B KOPPEKTHOU (opme
(dbopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

OPECTaBIsITh pPE3yJAbTaThl PpEUICHHUs] 3aJadyd, OSKCIEPUMEHTa, HCCIEI0BaHMs,
POEKTa, CaMOCTOSITEIbHO BbIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3aaay
NPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

INOHMMATh U UCIOJIB30BaTh NPEUMYILECTBA KOMAaHAHON U MHINBUYaJIbHON pabOThI
IPU PEIIeHNH YYEeOHBIX MaTeMaTHUECKHX 3a/1a4;

OPUHUMATh II€JIb COBMECTHOM JI€ATENbHOCTH, IUJIAHUPOBATh OPraHU3aIUIO
COBMECTHOI paboThl, pacmpeneisTh BHIAb padOT, AOTOBAPUBATHCS, OOCYXIATh
IPOLECC U PE3YJIBTAT padOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;



e yYaCTBOBaTh B TPYIIOBBIX (opmax paboTsl (00CyxkaeHHs, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHATH CBOIO YaCTh pA0OTHl U KOOPAUHUPOBATH
CBOM JCHCTBUS C IPYTUMHU YiI€HAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/1a
B OOWMI MpPOAYKT IO KpUTEPHUsM, CHOPMYIMPOBAHHBIM  Y4YaCTHUKAMU
B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH, aJrOPUTM pPELIEHUs 3aJaud (WIM €ro 4acTh),
BbIOMpaTh CHOCOO pElIeHUs C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BApHUAHTHl PEIIECHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

e BJIAJAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJII IIpolecca U pe3yipTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

e TMpPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpH PEIICHUU 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IIOCTABICHHOW ILENH U
YCIIOBUSIM, OOBSICHITh IPUUMHBI JOCTUKEHUS UM HEJOCTUKEHUS LIE€TH, HAaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kjacce oOydarOIMMIACS TOJYYUT CICAYIONINE MPEIMETHBIC
pEe3yJIbTaThI:

Yucaa v BIYMCICHUSA

BoimonHsaTh, coyeTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(pMeTHUyecKue AeHCTBUS C
palMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaYeHUs] YUCIOBBIX BBIPAKEHUM, MPUMEHATh pa3HOOOpa3HbIE CIOCOOBI U
OpUEMBI BBIYMCIICHUS] 3HAYEHUN APOOHBIX BBIPAKEHUMU, colepKalluX OOBIKHOBEHHBIE U
NECATUYHBIE TPOOH.

[lepexomuts oT omHOW (OPMBI 3amWCH 4YUCET K JApPyrod (mpeoOpa3oBHIBATH
JECATUUHYIO J1poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAJIBHBIC YUCIIA.

OKpyrasTh yucIIa.

BBINONHAT NPUKHIKY M OLICHKY pPE3yJbTaTa BBIYKUCICHUM, OLIEHKY 3HA4eHUU
YUCJIOBBIX BBIPQKCHHUW. DBBINONHATE JOEUCTBUSA CO CTENEHSMM C HATypaJbHBIMHU
MOKA3aTEISIMH.

[IpuMeHATh MPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHBIX YHACEIL.



Pemate npakTMKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUWEM BEJIMYMH,
IIPONIOPLIHOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHl PELICHUS
3a7a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp30BaTh ainre0panyeckyrd TEPMHUHOJIOTMIO M CHUMBOJIMKY, NPUMEHATH €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.

BemonHATe mpeoOpa3oBaHMs II€JIOTO  BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
NOJIOOHBIX CIAraéMbIX, pAaCKpPhITHEM CKOOOK.

BBINOIHATE YMHOXXEHHE OJHOYICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTI'OYJIEH,
OPUMEHSATH (POPMYJIbI KBApaTa CYMMBI M KBaJpaTa pa3HOCTH.

OCyeCTBIATh PA3IOKEHNE MHOTOYJICHOB HA MHOKUTENM C TTOMOIIBIO BHIHECEHHUS 32
CKOOKM O0OILIEero MHOXMWTENS, TPYNINHUPOBKU  CIAraéMblX, MpUMEHEHUs (OopMyI
COKpAIEHHOI'O YMHOKEHHS.

[IpumensaTe mpeoOpa3oBaHHs MHOTOWIEHOB [IJIsl PELIEHUS pPa3ju4HbIX 3a7ad U3
MAaTE€MaTUKH, CMEKHBIX MTPEIAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJdbHBIMM  IIOKA3aTeJSIMU  JUIA
npeoOpa3oBaHUs BBIPAKCHHI.

YpaBHeHMs U HEPABEHCTBA

Pemats nMHENHBIE ypaBHEHUS C OJTHOW IIEPEMEHHOM, TPUMEHSS IPaBUJIa IEPEX0aa OT
MCXOJHOTO YpPaBHEHMS K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SBIAETCS M YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckne METObl PH PEILICHUH JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM.

[TonGupate nmpuMepsl Map YUCE, SIBISIIOIIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEMHOTO ypaBHEHUS C JIByMs
NEPEMEHHBIMHU, MOJIb3YSACh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemars cucreMsl IBYX JIMHEMHBIX YPABHEHUN C ABYMs NEPEMEHHBIMH, B TOM UYHCIIE
rpaduyuecku.

CocTaBisaTh U pemiaTh JUHEWHOE YPAaBHEHUE WIIM CHCTEMY JIMHEMHBIX YPAaBHEHUU IO
YCJIOBHIO 3aJlayd, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJyYEHHBIN
pe3ysbTar.

DyHKIUU

N3o00paxkaTh Ha KOOPJAWMHATHOW TIPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpAMHATAM, Jy4d, OTPE3KH, WHTEPBajbl, 3aIllMCHIBATH YMCIIOBBIE IPOMEXKYTKH HaA
aIreOpanvecKoM S3bIKE.

OTtMmedaTh B KOOPJAMHATHOM IMJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku nuHeHbIX QyHKIMiA. CTpouth rpaduk QyHKIHU Y = [X|.



OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKIY BEITHMYNHAMH:
CKOpPOCThb, BpEMs, PACCTOSAHHUE, I€HA, KOJWYECTBO, CTOUMOCTbH, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii crocod mpeacTaBieHus U aHanu3a UHGOPMALIMK, U3BJIEKATh
¥ UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB PEATBHBIX MPOIECCOB U 3aBUCHMOCTEH.

K kxoHiy oOyueHuss B 8 kijiacce 0oOyyaromMiics MOJYYUT CIEAYIONIUE MPEIMETHBIC
pe3yJbTaThI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HAYAIBHBIE IPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YUCEIT IS
CpaBHEHMS, OKPYTJICHUS] U BBIYUCIICHUMN, N300pakaTh IEUCTBUTEIbHBIC YUCTIA TOYKAMH Ha
KOOPAMNHATHOM ITPSAMOM.

[IpumensTe noHsTHE aprUMETUUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHHM, HCIOJb3Yyd MPU HEOOXOAUMOCTH KaJbKYJISITOP, BBINOJIHATH MpeoOpa3zoBaHuUs
BBIPAKECHUH, COJAEPKAIINX KBAJAPATHBIE KOPHU, HCIIOJIB3Ys CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3aucy OOJIBIIMX U MaJIbIX YMCEN C MOMOIIBIO JECATUYHBIX ApoOeH u
crenenent uncna 10.

AaredpanyecKue BbIPAKEHUSA

[IpuMeHsTh TMOHATHE CTENEHHU C IIEJIBIM TOKa3aTeJIeM, BBIMOJIHATh MPeoOpa3oBaHUs
BBIPAKECHUH, COJACPKAIINX CTENEHH C LETBIM MTOKA3aTEIEM.

BrINOMHATH TOXKACCTBEHHBIC TPE0Opa30BaHUsI PAllMOHATBHBIX BBIPAXKEHUM Ha OCHOBE
IpaBuJI IWCTBUM HAJl MHOTOWICHAMH U aNreOpandecKuMu Jpo0sSMU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIH.

[Ipumensate mnpeoOpa3oBaHMsl BBIPAKEHUW JJIS pEIICHUS pPa3IUYHbIX 3a7a4 U3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nMHEWHBIE, KBaJApaTHbBIE YPABHEHHUS W PALMOHAIBHBIE YpPaBHEHHS,
CBOJISIIIMECS] K HUM, CUCTEMBI JBYX YPAaBHEHUU C IByMS IEPEMEHHBIMH.

IIpoBoauTh mpocCTENIIME HUCCIECIOBAaHUs YPAaBHEHUW M CHUCTEM YPaBHEHUH, B TOM
yuciae ¢ TpUMEHEeHHeM rpaduueckux TMpejcTaBlieHuil (ycTaHaBiIMBaTh, HMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHMUS, €CIIM UMEET, TO CKOJIBKO, U TTpoUee).

[lepexoauTh OT ciioBeCHOW (OPMYIMPOBKHU 3a7a4ydl K €€ anreOpandeckorl MO ¢
IIOMOILBK0 COCTAaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YPaBHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYy4YCHHBIN pe3yJIbTarT.

[IpyMEHATh CBOICTBA YMCIOBBIX HEPABEHCTB I CPaBHEHMS, OLEHKH, pEIIaTh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHCTEMbI, JaBaTh TPaPUUIECKYIO
WJUTIOCTPALAI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU



[loHuMaTh W WUCHOAB30BaTh (YHKIMOHAIBHBIE TIOHSATHUA U SI3BIK  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUEHUS), ONPEACISITh 3HAaUCHUE (PYHKIIUN IO 3HAYCHHUIO apTyYMEHTA,
OTIpeIeIIATh CBOMCTBA (PyHKIIMHU 10 €€ TpaduKy.

Crtpoutsb rpaduku d7aeMeHTapHBIX QYHKIUNA BUJIA:

y =k/x,y =x2,y=x3,y = ||, y = VX, onuchIBaTh CBOHCTBA YHCIOBOI QYHKIIHH IO €&
rpaduky.

K kxoHiy oOydeHust B 9 kijiacce oOy4yarONIMICAd MOJYYUT CIEAYIONIUE MPEIMETHBIC
PE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

Breinonuats apudpMeTruueckue 1eHCTBUS ¢ palliOHAIBLHBIMU YHUCIIAMU, COYETasl YCTHHIE
Y TIMChbMEHHBIE TPUEMBI, BBITIOJIHITH BHIYUCIICHUS C UPPALlMOHATLHBIMU YHCIAMH.

HaxoauTe 3HaueHUs] CTENEHEH C LEIbIMU MOKAa3aTeIsIMAU M KOpPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyIJISITh NEWCTBUTEIBHBIE YUCIA, BBITOIHATh MPUKUIKY PE3YyJIbTaTa BEIYMCICHUMH,
OIIEHKY YHCJIOBBIX BBIPAYKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIE W KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHMS, CBOASIIMECS K HUM,
nmpocTenime ApoOHO-paIlMOHATIbHBIE YPABHEHHUS.

Pemiath cuctembl ABYX JUMHEWHBIX YPaBHEHHUH C ABYMS NMEPEMEHHBIMU U CHUCTEMBbI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISETCS TUHECUHBIM.

PemaTe TEKCTOBBIE 3a7aud alIreOpanyecKUM CHOCOOOM C IMOMOILIBIO COCTaBICHUS
YPaBHEHHUS UM CUCTEMBI JBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBoauTh mpOCTEMIIME HMCCIECIOBAaHWS YPAaBHEHUW W CHUCTEM YPaBHEHUH, B TOM
yuciae ¢ TNpuMEHeHHeM rpaduyueckux TMpeacTaBlieHuil (ycTaHaBivMBaTh, HMEET JIU
YpaBHEHHE WM CUCTEMa YPaBHEHHI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U MpoYee).

Pemate nuHEiiHbIE HEPAaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh peElICHUE
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemiatb cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, H300paXaTh pPEUICHUE CHCTEMbl HEPaBEHCTB HA YKCIIOBOU
MPSIMOM, 3alTUCHIBATH PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33]1a4.

DyHKUUU

Pacno3naBath  QyHKIMM  W3y4yeHHBIX  BHUAOB. [loka3piBaTh  CXEMaTHYECKHU

pacrojoKeHHe Ha KOOPAMHATHOM MJI0CKOCTH rpadukoB GpyHkimi Buaa: y = KX, y = kx + b,
y = kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucuMoOcTH OT 3HaueHHii

K03(PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.



CtpouTs U n300pakaTb CXeMaTHUECKH rpa(UKu KBaApaTUYHBIX (QYHKIUH, OMTUCHIBATD
CBOICTBa KBaAPATUUHBIX (PYHKINN IO UX rpaduKam.

Pacno3naBath KBagpaTuuHylo (QYHKIUIO 10 (opMmyne, NPUBOAUTH IMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCTEI0BATEILHOCTH M IPOrPecCUH

Pacno3naBath apumMeTHyecKkyr0o M TEOMETPUYECKYI0 TMPOTPECCHH TMPHU Pa3HBIX
crioco0ax 3aJjaHus.

BBINONHATE BBIYMCIIEHUS C UCHOJIB30BaHUEM (OpPMYIN N-ro wieHa apu(pMETUUECKON U
reOMETPUYECKOM MPOrpeccuid, CyMMBbI IEPBBIX N UJIEHOB.

N300paxaTh 4i€HbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN IJIOCKOCTH.

Pemarp 3amaun, CBsI3aHHBIE C YHUCIOBBIMHU TOCIEIOBATEIBHOCTSIMH, B TOM YHCIE
3aJlayy U3 pealbHOM KU3HHU (C UCIIOJIb30BAHUEM KATBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TEM Konrpoasnsie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIe
NporpamMmal padoThI paboTnI
pecypcsl
Uucna n
BBIUHCIICHHS. o5 9 bubmuoreka [JOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
qucna
AnreOpandeckue 97 5 bubnnorexka [JOK
BBIPAKEHUS https://m.edso0.ru/7f415b90
VYpaBHeHus u 20 5 bubnuorexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
Koo a
oA qf)jf; S 24 2 bubmuorexa [JOK
P ' https://m.eds00.ru/7415b90
OyHKIUU
IToBTOpEHUE M 6 1 bub6nuorexa [IOK
00001eHne https://m.edsoo.ru/7f415b90
OBILEE
KOJIMYECTBO
102 9 0
YACOB I1O0

[MPOT'PAMME



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 KVIACC

KoaunuecTBO 4acoB

Ipak DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U Konrposr Tnuec  (uudposbie)
n/n TeM NPOrpaMmbl Bcero HbIE KHe o0pa3oBaTte/ibHbIE
padoTshI paGor  pecypcsl
bl
1 Yucia 1 BEIYHUCICHUS. 15 1 bubnunorexa LIOK
KBanpatHbie KopHU https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTerneHb 7 1 bubnuoreka [IOK
C LIEJIBIM ITOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKkue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanpaThbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 Bu6mmoteka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubnnorexa [JOK
5) 15 1
KBagparusle ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 1 bubmuoreka [JOK
Cucremsl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs 1 HEPABEHCTBA. 12 1 bubmuoreka [JOK
Hepasencrtaa https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 DyHKIH. OCHOBHBIC MIOHATHS > https://m.edso:)_.[ru/7f417af8
bubmuoreka [IOK
o DyHKuyH. THCIOBBIE QyHKLHH o ! https://m.edso:)_.[ru/7f417af8
bubmuorexa [IOK
10 TosTopenne 1 obodmenHe 6 1 https://m.edSO(])_.I ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 9 0

[NPOT'PAMME
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9 KVIACC

KosmuecTBo yacos JJIeKTPOHHbIE
Ne HanmenoBanmue
Konrpoar Ilpakruuye  (uudpoBbie)
n/ pa3esioB U TeM
Bcero HBIE CKHe odpa3oBaTejbHbIE
n NMPOrpaMmblI
padoTbI padoTbI pecypchl
Yucna v BBIYHUCIICHUS bubmoreia OK
1 . ] 9 1 https://m.edsoo.ru/7f419d0
JleiicTBUTENbHBIC YHCIIA g
YpaBHeHus u bubnuorexa [JOK
2 HEpaBEHCTBA. Y paBHEHHS 14 1 https://m.edsoo.ru/7f419d0
C OJIHOM IIEPEMEHHOMN 8
YpaBHeHus u bubnuorexa [JOK
3 HepaBeHCTBA. CUCTEMBI 14 1 https://m.edso0o.ru/7f419d0
ypaBHEHHI 8
YpaBHeHus u bubnuorexa [JOK
4 HEpaBEHCTBA. 16 1 https://m.edso0o.ru/7f419d0
Hepasencrsa 8
bu6mmoreka [IOK
5 OyHKIIH 16 1 https://m.edso00.ru/7f419d0
8
YycoBbe bu6mmoreka [IOK
6 15 1 https://m.edso00.ru/7f419d0
MOCIIEI0BATEIHbHOCTH 8
IToBTOpEHME, bubnuorexa [JOK
7 0000111eHHE, 18 2 https://m.edso0.ru/7f419d0
crucTeMaTu3alus 3HaHUI 8
OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME
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