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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHsS HAOJIOJaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUJICHUSI OOYJaroMIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AIlNIo, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JISATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE
JuHuKU: «Yucnaa u BeIUUCICHUSN», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOTUIECKIX
JVHUHA pa3BUBACTCs HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKaTh, MCIIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ ATUM B TmporpaMMy Y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO  MareMaTthueckoro si3bika. ComepkaTenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne muHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JaNbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOU
KU3HU. PazBuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPILIEHUE OCBOEHHSI YHUCIOBOMU
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJEIEH, OINHCAHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUeCKON JTUHUN HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEAOBaHUs pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNN U KYJIbTYpPHI.

BocnuraTenpHbIi mOTEHIIMAT TIpeaMeTa « Aredpay peanusyercs yepes:

o TMpUBJICYCHHUE BHUMAHUSA OOyYarOUIUXCs K IICHHOCTHOMY  aCIEKTy
M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3alMI0 WX pabOThI C MOTydyaeMon Ha
YpOKE COIMAIbHO 3HAYMMOW WH(POpMANME — WHUIMUPOBAHUE €€
00CYXJIeHHUsI, BRICKA3bIBAHUS 00YUYaIOIUMHKCS CBOETO MHEHHS 110 €€ TTOBOY,
BBIPAOOTKHM CBOETO K HEW OTHOIIEHUS;

e JEMOHCTpPALMIO OOYYaIOUIUMCSl MPUMEPOB OTBETCTBEHHOTO, T'PakIaHCKOTO
MOBEJICHUS, TPOSIBICHUS YEJOBEKONIOOUs M J00pOCepAeyHOCTH, Yepe3
noJ00p COOTBETCTBYIOUIMX TEKCTOB JJI YTEHHUs, 3a4ay JUIsl pelleHus,
npoOJIEMHBIX CUTYalUH 1711 OOCYKJCHHS B KJIacce;

o IPUMEHEHHE HAa YPOKAX MHTEPAKTUBHBIX (OpM pabOThl C 0O0YYAIOIIUMUCS:
WHTEIJICKTYallbHBIX WIP, CTUMYJIUPYIOUIUX MO3HABATEIBHYI0 MOTHUBAIIUIO
oOyJaromxcs; JUIaKTUYECKOTO TeaTpa, TJe MOIyYCHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCA B TEATPAJbHBIX MOCTAHOBKAX; JUCKYCCHH, KOTOpBIE HAIOT
00y4aroIMMCsl BO3MOXXHOCTb IPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
JMasiora; TpYNInoBoW paboTel uiau pabOThl B Mapax, KOTOpPbIE y4aT
oOyyaromuxcss KOMaHIHOW padoTe U B3aMMOICHCTBUIO C JIPYTHMH
O0yJarOIINMHUCS;



e WHUIMUPOBAHME M TMONJIEPKKY  HCCIEAOBATENBCKOM  JIESITEIbHOCTH
oOy4Jaronmxcs B paMKax peaidu3allid UMH UHAUBUAYAIbHBIX U TPYHIOBBIX
UCCJIEIOBATENILCKUX MPOEKTOB, YTO JAcT OOy4YaromIMMCS BO3MOXKHOCTb
MPUOOPECTH HABBIK CAMOCTOSITEILBHOTO PEIICHUSI TEOPETUYECKON MTPOOIIEMBI,
HAaBBIK TE€HEPUPOBAHHUS W OQPOPMIICHUS COOCTBEHHBIX WJEH, HaBBIK
YBOXUTEIBHOTO OTHOIIEHUS K UYXKUM HAesM, OQOpMIIEHHBIM B paboTax
JIpPYTUX UCCleAoBaTeNel, HaBbIK MMYyOJUYHOTO BBICTYIUICHUS IEpe
ayIUTOPUEH, ApTYMEHTUPOBAHUS U OTCTAMBAHUS CBOCU TOYKHU 3PECHUA.

CornacHo yueOHOMYy IuIaHy B 7-9 Kkjaccax u3ydaercsi Yy4eOHbIH Kypce
«Anrebpa», KOTOPBIM BKIIOYACT CIACAYIOIMINE OCHOBHBIC pa3eiibl COMCp KaHMS:
«Uucna u BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DYHKIIUI.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHUYHBIE, TIEPEX0]] OT OJHON (HOpPMBI 3arucu
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTesieM: ONpEeIeNIeHUue, MpeoOdpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEeIeHUs], 3aUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U ApoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JEIUMOCTH, pAa3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanvecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHouwiensl U MHOTOWIEHBI. CTeneHb MHOTOWwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMbl M KBaApaTr pa3HocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
CIIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abciycca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue Qynkuun. I'paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelieHne ITUHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbiii kopeHb u3 uucia. [loHsTue 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporictBa. CTaHAapTHAs 3alUCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUA

KBampaTHbiii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHvue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParmonanbpHble BEIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalys YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUN C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeaeNeHus W MHOMXECTBO 3HAYCHHM
¢ynkiun. CrnocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuun. Yrenue cpoiictB ¢yHKumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTPaXKAIOIINX PEANbHBIE MPOIIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUH U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHEHHME [JIEWCTBHUTENIbHBIX YHCEN, AapU(PpMETUYECKUe JEHUCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

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

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PelieHune TEKCTOBBIX 3ajiady
aNredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPaBHEHUM C IBYMs ITIEPEMEHHBIMU. PellieHne cucTeM JByX YpaBHEHHI,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOoM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
['padmyeckas MHTEepHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHN apadOJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKyppeHTHOH (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX AEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeIOBEUYECKOi
NEeATEIbHOCTH, 3TANoOB €€ Pa3BUTUA W 3HAYMMOCTH JJIA PA3BUTHS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTHU4YECKON KYJIbTYypOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA pehICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJ0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUI JIsI OKPYXKaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WU, TIOHITHS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHbBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXITy MOHATUAMHU, (HOPMYIHPOBATH
ONpPENEICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  MIPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHpPOBaTH U  NPEOOPA3OBBIBATh  CYXKICHMUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM UL BBIABJICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHBIE J10KAa3aTeIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIemMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HUCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTh WH(GOpMAIMHU, TaHHBIX,
HEOOXOUMBIX JIJISl peUICHU 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WHPOPMAUU € WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSIM, TPEIIT0KECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKJEHUs 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIHOJb30BaTh  IpPEUMyIIEeCTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0CyXIaTh TPOIIECC U pe3ybTaT pabOThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpyHIoBbIX (opmax pabotsl (0OcyXaeHus, 0oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJAThH IUIaH, AJITOPUTM PELIECHUs 33Ja4d (MU €ro
YacTh), BBIOMpATh CMOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabTara peueHrusl MaTEMaTUUECKON 3a/1auu;

NpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TMpPHU pEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSCHATh MPUUMHBI JOCTIKCHUS WU HEOCTYDKCHHUS 11EITH,
HAXOJIUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyudeHus B 7 KJjacce 0Oyd4arolmIuics MOJYYUT CIEIYIOUTUE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BLIYMCTIEHUS

BrITIONTHSTH, cOYeTash YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsTh Yucia.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BBIpaKEHUI. BBIMOIHATH JEHCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWUYCHUH, CBSI3aHHBIX CO CBONMCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJuredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPQKCHHH TPH 3aJJaHHBIX 3HAYCHUSIX
MepEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHHWS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHME OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKUTEIM C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeoOpa3oBaHKsI MHOTOWICHOB VISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPaABeHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHMHOTO YpaBHEHHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUSL.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C ABYMS MIEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBnsaTe W pemaTrh JHMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N3006pakath Ha KOOPAUHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATH YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHS W aHalW3a WHOOpMAaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH HHGOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyueHuss B 8 kJiacce OOyYarolIMiiCsS TMOJIYYUT CIIECIYIOIINAE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayaJdbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCelN JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpAaTHBIE KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJIATODP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, CONEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucy OOJBIIUX M MaJIBIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LEJNbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOpPa30BaHUSI PALMOHAIIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS 1 HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaduUECKUX MPeACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHOW (GOPMYIMPOBKH 3amadul K €€ anredpandeckoit
MOJEIN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPALUI0 MHOXKECTBA pEIICHUH HEpaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCTHOJB30BaTh (PYHKIIMOHAIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), ONMPEACNATh 3HAUYCHHE (YHKIMHU TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBa (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMeHTapHbIX QYHKUIUN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBath CBOIiCTBA UHCIOBOI
dbyHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 KJjacce 0Oydaroumuiics TMONYYUT CIETYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYeCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yjbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHCHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl BYX JMHEWHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aayMl aiareOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIICTOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIIICHNE HEPABECHCTB HA YUCIOBOW MNPSIMOMW, 3alMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a4a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH rpaduKoB PyHKIUN Buaa: y = kx, y
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU IpapUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 1O UX TpaduKam.

Pacno3naBaTh kBagpaTHuHy0 QYHKIUIO 10 (HopMyIie, TPUBOIUTE MIPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOTpPecCUd Npu
Pa3HBIX CIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyNT N-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIIOIB30BAHUEM KaJbKYJIATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBO 4acoB
Nent/ HaumeHoBaHHe pa3ae/ioB H TeM daexrponnble (LHppoBbIe)
o/
NPOrpaMMBI KOHTPOABHEIS odpa3oBaTeIbHbIE Pecypchl
Bcero
padoThI
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 75 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIredpantieckue BLIpakeHis 27 I https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 Y PaBHCHHS  HEPABCHCTBA 0 hitps://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
. D 24 1
4 Koopanwatst u rpaguici. Gyniiuin hitps://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 6 1
> OBTOpeHHE ¥ 0000meRHe hitps://m.edsoo.ru/7f415b90
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 5




8 KUIACC

KounyecTBo yacoB DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM (undpposbie)
0 HporpaMmbi i KOHTPOIBHbIE o0pa3oBaTe/bHbIE
r
padoThI pecyperl
bu6mmoreka [JOK
1 4 .Ks 15
ucia v BeruuciaeHus. KBajpatHeie KOpHU hitps://m.edsoo.rw/764 1 7af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 | bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 v .H 12 1
paBHEHHUs U HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/764 17af8
bu6mmoreka [JOK
8 o .0 5
YHICLHH. LICHOBHEIC TOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
yHKUHH. THCTOBEIE GyHKIIH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 0600 6 1
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne T
eMa ypoKa
w/n MY Beero  D1eKTpoHHbIe HH(POBLIE 06pazoBaTebHbIe Pecypenl
1 [lonsiTHE panMoHaIbHOrO YKCIIa 1
ApudMeTnueckue IeiCTBUS C
2 P |
paloOHATBLHBIMH YHUCIIAMU
ApudmMeTuueckue IeUCTBUS C
3 P 1
parMoHaIbHBIMHA YU CIAMHU
ApudMeTnuecKkue IeiCTBUS C
4 P |
paloOHAIBLHBIMH YUCIIAMU
ApudMeTnuecKkue IeiCTBUS C
5 P |
paloOHAIBLHBIMH YHUCITIAMU
ApudMeTnueckue IeiCTBUS C
6 P 1
palroHaIbHBIMU YUCIAMH
CpaBHenue, yIopsagouuBaHue
7 p ynop. 1
palroOHATBHBIX YUCEI
g CpaBHeHue, ynops/104MBaHue |
palroOHATBHBIX YUCEI
9 CpaBHeHue, ynops/104MBaHue 1
paroHaIbHBIX YHCEI
10 CrerneHp ¢ HaTypaJIbHBIM ITOKa3aTelIeM 1 bu6anorexa LLOK https://m.edsoo.ru/7f4211de
Yp
11 CreneHns ¢ HATYPAIBLHBIM ITOKa3aTeIeM 1 Bu6aunoreka LIOK https://m.edsoo.ru/7f421382
yp
12 CrerneHp ¢ HATYPAILHBIM ITOKA3aTEIEM 1 bu6anorexa LLOK hittps://m.edsoo.ru/7f42154¢
Yp
13 CreneHn ¢ HATYPAIBLHBIM IT0Ka3aTeaeM 1 Bbu6aunoreka LHOK https://m.edsoo.ru/7f4218be
yp
14 CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1




Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,

15 MPOLICHTHI U3 PEATbHOU MPAKTUKHU

16 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLEHTHI U3 PEAIbHOM MPAKTUKHU

17 Peuienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKHU

13 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKHU

19 [Ipu3HaKku AETMMOCTH, pa3ioKEeHUs Ha
MHOKHUTENIH HATYPAJIbHBIX YHCET

20 [Ipu3Haku nenumocTu, pa3aoKeHus Ha
MHOKHUTEIHN HATYPAIbHBIX YHCEIT

)1 Peanbnbie 3aBucumocTtu. [psmas u
oOpaTHas MPONOPIMOHATBHOCTH

” Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

3 Peanbnbie 3aBucumoctu. Ipsmas u
oOpaTHas MpOMOPIMOHATBHOCTH

4 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

)5 Koumponvnas paboma no meme
"Payuonanvrvle uucia"Nel

26 bykBeHHBIE BBIpaXKeHUs bubnuoreka L{OK https://m.edsoo.ru/7f41feec

7 [Tepemennsble. JlonycTuMble 3HAUEHUS
MEePEMEHHBIX

28 Dopmysl

29 Dopmyisl

30 [IpeoOpazoBanre OYKBEHHBIX BHIPAKECHUM, bubnuoteka [{OK https://m.edsoo.ru/7f41fafa




pacKpbITHE CKOOOK U IIPUBEACHUE
MOAOOHBIX ClIaracMbIX

[TpeoOpazoBanre OYKBEHHbBIX BbIPAKEHUH,

31 PacKphITHE CKOOOK ¥ MPUBEICHHE bubnuoteka [{OK https://m.edsoo.ru/7f41fd70
MOJAO0HBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,

32 packpbITHE CKOOOK U IPUBEACHUE
MOJAO0HBIX CIaraeMbpIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,

33 pacKpbITHE CKOOOK M MPUBEICHHE
MOJO0HBIX CIaraeMbIX
CBolicTBa CTENEHH C HATYpaJbHBIM

34 yp bu6mmoreka LIOK https://m.edsoo.ru/7f421382
MoKaszaTesieM
CBolicTBa CTENEHH C HATYpaJIbHBIM

35 yp bu6mmoreka LIOK https://m.edsoo.ru/7f42154¢
MoKa3aTeyeM
CBolicTBa CTEIICHH C HATyPaJIbHBIM

36 P Bu6maorexa LIOK hitps://m.edsoo.ru/7f4218be
MoKazaTesieM

37 MHoro4jieHbl bubmuoteka I{OK https://m.edsoo.ru/7f42276e

38 MHoro4IeHbI bu6mmoreka IIOK https://m.edsoo.ru/7f422930
CroxeHue, BEIUNTaHUE, YMHOKCHHE

39 Y Bu6maorexa LOK hitps://m.cdsoo.ru/7f422af2
MHOTO4JICHOB
CroxeHue, BBIUMTaHUE, YMHOKCHHE

40 y bu6mmoreka LIOK https://m.edsoo.ru/7f422¢c8
MHOTOYJICHOB
CroxeHue, BRBIUNTAaHUE, YMHOKECHHE

41 ™ bu6mmoteka IIOK https://m.edsoo.ru/7f422fca
MHOTOYJICHOB
CioxeHue, BBIUNTAaHUE, YMHOKCHHE

42 Y bubmuoteka [{OK https://m.edsoo.ru/7f423182
MHOTOYJICHOB

43 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS bubnunoreka [{OK https://m.edsoo.ru/7f42432a




44 DopMyJibl COKPAILIEHHOTO YMHOKEHHUS 1 bubmuoreka [IOK https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPALIEHHOTO YMHOXKEHUS 1 bubnmoreka [{OK https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAILIEHHOTO YMHOKEHHUS 1 bubmuoreka [{OK https://m.edsoo.ru/7f424fd2
47 DopMyJibl COKPAILIEHHOTO YMHOKEHHUS 1 bubmuoteka [{OK https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOTOUYICHOB Ha MHOKHUTEIIH 1 bubmuoreka I{OK https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOTOWICHOB HA MHOYKUTEIU 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTOUYICHOB Ha MHOKHUTEIIH 1 bubmuoreka I{OK https://m.edsoo.ru/7f4239de
51 Pa3znoxeHne MHOrO4JI€HOB HA MHOKUTEIN 1
50 {(OHWlpO]leaﬂ paboma no meme 1
'Aneebpauueckue gvipasicenus” No2

53 VYpaBHeHue, mpaBuiia mpeodpazoBaHus |

YpaBHEHUS, PABHOCUJIBHOCTh YPaBHEHHI

Jlunelinoe ypaBHEHUE ¢ OAHOU
54 MIEPEMEHHOM, peIICHUE JTMHEUHBIX 1

yYpaBHEHUHU

JIuHeitHoe ypaBHEHUE C OJJHOU
55 MEPEMEHHOM, pelleHne JINHEHHBIX 1 bubnuoreka [{OK https://m.edsoo.ru/7f420482

yYpaBHEHUU

JIuHeitHoe ypaBHEHUE C OJHOU
56 MEePEMEHHOM, pellieHne JINHEHHBIX 1

ypaBHEHUU
57 Pewienne 3aga4d ¢ TOMOIIBIO YPaBHEHUI 1 bubnuoreka LIOK https:/m.edsoo.ru/7f42064¢
58 Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI 1 bu6mmoreka IIOK https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ nomMouib0 ypaBHEHU I 1 bubnmoreka [{OK https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI 1 but6mmorexa LIOK https://m.edsoo.ru/7f420e6e
61 Jluseiinoe ypaBHEHHE ¢ ABYMS 1 bu6mmoreka IIOK https://m.edsoo.ru/7f427¢32

MEePEMEHHBIMH U €ro rpaduk
62 JInHeHOE ypaBHEHHUE C IBYMS 1 bubnmoreka [{OK https://m.edsoo.ru/7f427e8a




MEPEMEHHBIMH U €ro rpaduk

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

63 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42836¢
JBYMs IIEpEMEHHBIMU
64 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € |
JBYMsI IEpEMEHHBIMU
65 CucremMa IByX JUHEUHBIX YpaBHEHUH C 1
JBYMs IIEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € |
JBYMs IEpEMEHHBIMU
67 Pewenne cucrem ypaBHEeHUH 1 bubmmoreka LIOK https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI 1 bu6nuoreka LIOK https://m.edsoo.ru/7f42865a
69 Pewenne cucrem ypaBHEeHUH 1 bubmmoreka LIOK https://m.edsoo.ru/7f4287d6
70 Pewienue cucrem ypaBHEHUM 1
71 Pemenue cucrem ypaBHEHUI 1
72 Konmponsnas pagoma no mene 1 Bu6nnoreka LIOK https:/m.edsoo.ru/7421044
«/luneunvie ypasnenus» Ne3
73 Koopaunata Touku Ha npsimMoit 1 bubnuoreka [{OK https://m.edsoo.ru/7f41de76
74 YucioBbIE IPOMEKYTKU 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH 1
76 Paccrostnie Mexny AByMs TOUKaMU |
KOOPJIMHATHOU IIPSAMOM
77 Paccrostare Mexny AByMs TOUKaMH 1
KOOPJMHATHOU IIPSAMOM
78 Hpamoyrombiias CHCTEMa KOOPHHAT ia 1 bubnuoreka L{OK https://m.edsoo.ru/7f41el6e
MJIOCKOCTH
79 Hpamoyrombitas CHCTEMa KOOPHHAT ia 1 bubnuoreka L{OK https:/m.edsoo.ru/7f41e42a
IJIOCKOCTH
80 [Tpumeps! rpadukoB, 3aJaHHBIX 1 bubnmoreka [{OK https://m.edsoo.ru/7f41e8a8




dbopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX

81 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41ed80
dbopmynamu
%) [Tpumeps! rpadguKoB, 3aJaHHBIX 1
bopmymnamu
23 [Tpumeps! rpadukoB, 3a1laHHBIX |
dbopmynamu
84 Hrenne rpa(bI:IKOB pealIbHbIX 1 bubnuoreka I{OK https://m.edsoo.ru/7f41ea24
3aBUCHUMOCTEN
25 Urenue l“pa(l)I:IKOB peasIbHBIX 1
3aBUCHUMOCTEH
86 [Tonstue GpyHkunu 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41ef06
87 I'padux pynkumm 1
88 CaoticTBa GyHKIHMI 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41f078
89 CaoticTBa (QyHKITUI 1 bubnmoreka [{OK https://m.edsoo.ru/7f41f1fe
90 Jlunelinas GyHKIUSA 1 bu6nuoreka LIOK https://m.edsoo.ru/7f427282
91 Jluneiinas QyHkIus 1 bubnuoteka [{OK https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TUHEHHON (YHKIITHH 1 bubnunoreka [{OK https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduxa nuHeHONW QyHKIUN 1
94 I'padux pynkumm y =[x| 1
95 I'padux pyHkmm y =[x| 1
96 Konmpoxonas pagoma no meve 1 bubnuoteka [{OK https://m.edsoo.ru/7f41f50a
«Koopounamwi u epagpuxu. Oyuxyuuy Ned
[ToBTOpEHNE OCHOBHBIX MOHATHH U
97 METOJIOB Kypca 7 Kiacca, 06001eHne 1 bubnmoreka [{OK https://m.edsoo.ru/7f429c¢6¢
3HAHHUH
98 HlosTopere OCHOBHEIX MOHATHIL 1 bubmuoreka [{OK https://m.edsoo.ru/7f429f32

METO/I0B Kypca 7 kiacca, 00001ieHne




3HaHUHI

IToBTOpEHNE OCHOBHBIX IOHATHI U

99 METOJIOB Kypca 7 Kiacca, 00001eHue 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42a0e0
3HaHMHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U

100 METO/OB Kypca 7 Kiacca, 00001ienue 1 bubmuoreka LIOK https://m.edsoo.ru/7f42a27a
3HAHUU

101 HUmoeosas konmponvnas paboma Ne5 1
[ToBTOpEHHE OCHOBHBIX IMOHATHI U

102 METOJIOB Kypca 7 kiacca, 060011eHne 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42a900
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne ni/m Tema ypoka JJIeKTPOHHBbIE UM (POBBIE 00pa3oBaTebHbIE
1 KBagpaTHbiii KOpeHb U3 YKCIa 1 bubmuoreka [{OK https://m.edsoo.ru/7f42d452
2 [lonsTre 06 UppaOHAIEHOM YHCIIE 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCE
4 JecsTnunbie MpUOIKEHUS !
HUPPALMOHATBHBIX YUCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHME ACHCTBUTEIBHBIX YHCEI 1
7 CpaBHEHHE NEUCTBUTENBHBIX YHCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BuIa X = a 1
CaoticTBa apu(MeTHIeCKUX KBAAPATHBIX
10 . puch P 1 bubmuoteka L{OK https://m.edsoo.ru/7f42d862
KOpHEH
CaoiicTBa apu(PMETHIECKUX KBAJAPATHBIX
11 TBa aph(p P 1 Bu6miorexa [{OK https://m.edsoo.ru/7f42d862
KOpHEH
[IpeoOpazoBaHme YNCTOBBIX BRIPAKCHUH,
12 peodp P 1 Bu6miorexa [IOK https://m.edsoo.ru/7f42dd26
COJIepXKaIINX KBaJpaTHBIC KOPHU
[IpeoOpa3oBaHKe YHCIOBBIX BBIPAKECHHH,
13 peobp P 1 bubnmoreka [{OK https://m.edsoo.ru/7f42ded4
CoJIeprKalInX KBaJipaTHbIE KOPHU
[IpeoOpazoBaHme YNCTOBBIX BRIPAKCHU,
14 peodp P 1 but6mmoreka IIOK https://m.edsoo.ru/7f42e0be
COJIepXKaIINX KBaJpaTHBIC KOPHU




[TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH,

15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42e262
coJIepKalIuX KBaJpaTHbIC KOPHU
16 CreneHsb ¢ 1eIbIM IM0Ka3aTelieM 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYyXKaroiero Mupa (ot
17 AJIIEMEHTAPHBIX YAaCTHUIL 1O KOCMUYECKUX 1 bub6muoreka LIOK https://m.edsoo.ru/7f436098
00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIIEM MHUPE
18 CBolicTBa CTEIICHH C IIEJIBIM MOKa3aTeIeM 1 bubmuoreka I{OK https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHHU C IIEJIBLIM ITOKa3aTeIEM 1 bu6mmoreka LIOK https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C IIEJIBIM MOKa3aTeIeM 1 bubmuoreka I{OK https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKa3aTeIeEM 1 bu6mmoreka LIOK https://m.edsoo.ru/7f43599a
22 CBolicTBa CTEIICHH C IIEJIBIM MOKa3aTeIeM 1 bubmuoreka I{OK https:/m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpExuiieH 1
24 KBagparsslii TpéxuneH 1
25 Paznozienue KBajpaTHOro TpEXtIeHa Ha 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42fd38
MHOXHUTEIN
26 Paznosenue KBa/paTHOro TpEXHIcHa Ha 1 bu6mmoreka LIOK https://m.edsoo.ru/7f42fd38
MHO>KUTEH
Koumponvnas paboma no memam
27 «Keaopamnuie kopnu. Cmenenu. 1 bubnuoteka [{OK https://m.edsoo.ru/7f42ec80
Keaopammnuwiii mpexuneny Nel
28 AnreGpanueckas ApooOb 1 bubnmoreka [{OK https://m.edsoo.ru/7f430382
29 JonycTuMble 3HaUY€HUS IEPEMEHHBIX, |
BXOJISIINX B alreOpandeckue BhIpasKeHUs
30 JlommycTrMble 3HaUYEHUS TIEPEMEHHBIX, !
BXOJISIIIMX B anreOpandecKre BRIPKECHHS
31 OcHOBHOE CBOMCTBO aliredpandeckon 1 bubnmoreka [{OK https://m.edsoo.ru/7f4308e6




Ipodu

32 Coxpamienue apooeit 1 bubmuoreka LIOK https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei 1 bu6mmoreka LIOK https://m.edsoo.ru/7f430f44
34 Cokpaienue apooei 1 bu6mmoreka LIOK https://m.edsoo.ru/7f430f44
CrnoxeHue, BBIYMUTaHUE, YMHOKEHHE U
35 Y . 1 bubmuoreka I{OK https://m.edsoo.ru/7f43128¢
JeneHne anredpanyeckux apooei
CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE U
36 ’ > YMHONKEE 1 Bu6miorexa LIOK hitps://m.edsoo.ru/7f4315¢0
JIeJICHUE aJIreOpandecKux Ipooeit
CrnoxeHune, BBIYUTaHUE, YMHOKEHHE U
37 Y . 1 bubmuoreka I{OK https://m.edsoo.ru/7f4318¢2
neneHne anredpandeckux apooei
CrnoxeHune, BBIYUTaHUE, YMHOKEHHE U
38 Y . 1 bubmuoreka I{OK https://m.edsoo.ru/7f431a20
neneHne anredpandeckux apooei
[Tpeobpa3zoBanue BbIpaxeHUI
39 peobp P ’ 1 bu6mmoreka LIOK https://m.edsoo.ru/7f43259¢
coJleprKaliXx anredpandeckue Ipoodu
IIpeoOpa3zoBaHye BEIpAKCHUM,
40 peodp P 1 Bu6miorexa [IOK https://m.edsoo.ru/7f432736
coJiepXkKanux anredpanyeckue 1poodu
IIpeoGpa3oBaHye BEIpAKECHUM,
41 peodp P 1 Bu6miorexa [IOK https://m.edsoo.ru/7f432736
coJiepXkKanux anredpanyeckue 1poodu
K O
42 OHIMPOTLHAT pavoma no meme 1 bu6mmoreka LIOK https://m.edsoo.ru/7f431d36
«Aneebpauveckasn opobvy» No2
43 KBanpaTHOoe ypaBHEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHOE ypaBHEHUE 1 bubnuoreka LIOK https://m.edsoo.ru/7f42¢eela
45 Henonnoe kBagpaTHOE ypaBHEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBaIPaTHOI'O YPaBHEHUS 1 bubnmoreka [{OK https://m.edsoo.ru/7f42f158
47 ®dopMyna KOpHEHW KBapaTHOTO YpaBHEHUS 1 bubnuoreka L{OK https://m.edsoo.ru/7f42£3f6
48 ®dopmysa KOpHEH KBapaTHOTO YpaBHEHUS 1 bubnuoreka L{OK https://m.edsoo.ru/7f42f5a4
49 Teopema Buera 1 bubnmoreka [{OK https://m.edsoo.ru/7f42fef0
50 Teopema Buera 1 bubnuoreka [{OK https://m.edsoo.ru/7f430076




Pemienue ypaBHEeHUM, CBOASIIUXCS K

51 bu6mmoreka LIOK https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
Pemenne ypaBHEHUH, CBOAAIINXCS K

52 P A Bu6miorexa LIOK hitps://m.edsoo.ru/7f43¢3d0
KBaJAPaTHBIM
[Ipocreiimme qpoOHO-paIIMOHATBHBIE

53 P P P bubmuoreka I{OK https://m.edsoo.ru/7f4328¢c6
ypaBHEHUS
[Ipocreiimme 1poOHO-paIMOHATILHEIE

54 P APODHO-Pat Bu6miorexa LIOK hitps://m.edsoo.ru/7f432b6e
ypaBHEHUS
Perrenne TEeKCTOBBIX 3aJ1a4 C IIOMOIIBIO

55 ‘:H B bu6mmoreka LIOK https://m.edsoo.ru/7f42f75¢
KBaJIPAaTHBIX YPaBHEHUIA
Pemenmne TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIBIO

56 . bubmuoreka I{OK https://m.edsoo.ru/7f42f8f6
KBaJIPATHBIX YPABHCHHIA
Konmponvnas paboma no meme

57 P p bu6mmoreka LIOK https://m.edsoo.ru/7f4301f2
«Ksaopamnule ypasnenusn» Ne3
JluneitHOE ypaBHEHHE C JBYMSI

58 NEPEMEHHBIMH, €ro rpaduK, IpUMEpHI
pellleHus] ypaBHEHUH B IIENbIX YHCIaX
JInHeliHOE ypaBHEHME C 1ByMs

59 NEePEMEHHBIMHU, €ro rpauK, IPUMEpPHI
pellleHus] ypaBHEHUH B IIENbIX YHCIaX
JInneliHOE ypaBHEHME C 1ByMs

60 NEePEMEHHBIMHU, €ro rpauK, IPUMEpPHI
pelIeHUs YPaBHEHUH B TEJIBIX YUCIIAX

61 Pemmenue cucrem ABYX TUHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

6 Pemenue cucrem IBYX THHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

63 Pemenue cucrem IBYX JTHHEHHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMU




[Ipumepsl penieHrsi CUCTEM HEJIMHEHHbBIX

64 YPaBHEHUH C ABYMsI IEPEMEHHBIMU

65 [Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
I'padmueckas uHTEpHIpETALIUS YPABHEHUS C

66 JIBYMsI IEPEMEHHBIMHU U CUCTEM JIMHENHBIX bubnmoreka [{OK https://m.edsoo.ru/7f43d6d6
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
I'padmueckas uHTEpHIpETALIUS YPABHEHUS C

67 JIByMsI IEPEMEHHBIMHU U CUCTEM JIMHENHBIX bubnmoreka [{OK https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

68 Pelienne TeKCTOBBIX 33/1a4 C IOMOUIBIO
CHUCTEM ypaBHEHUI

69 Pemenune TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
CHUCTEM ypaBHEHUI

70 Pemenune TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEM ypaBHEHUI

71 YuciioBble HEPABEHCTBA U UX CBOMCTBA

72 HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA

73 HepaseHcTBO ¢ 01HOM NTEpEMEHHON

74 JluHEIHHEIC HEPABEHCTBA C OXHOM Bu6maorexa LOK hitps://m.edsoo.ru/7f42¢692
NIEPEMEHHOI U UX pelIeHne

75 JluHeiHEIC HEPABEHCTBA C OAHOM Bu6maorexa LOK hitps://m.cdsoo.ru/7f42¢840
MEPEMEHHOM U UX pelIeHne

76 JIuneliHbIE HEPABEHCTBA C OJJHON
NIEPEMEHHOM U UX pelIeHNE

77 CHCTEMBI TMHCHHBIX HEPABEHCTB C OIHOI Bu6muorexa LOK hitps://m.cdsoo.ru/7f42ch88
MEPEMEHHOM U X pelIeHne

78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmoreka [{OK https://m.edsoo.ru/7f42cd2c




MEPEMEHHOI U UX pelIeHue

CucreMbl TUHEHHBIX HEPABEHCTB C OAHOM

79 . 1
MEPEMEHHOI U UX pelIeHue
N3o0paxenue penieHus TMHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM HA YUCIIOBOU 1 bubmmoreka LIOK https://m.edsoo.ru/7f42c9e4
IpSAMOi
N3o0pakeHne penieHus TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOU 1 bubmmoreka LIOK https://m.edsoo.ru/7f42c9e4
IPSAMO
2 Koumponvnas paboma no memam |
«Hepasencmea. Cucmemwl ypaenenutiy Nod
83 [Nonstue pyHKIMM 1 bubmmoreka LIOK https://m.edsoo.ru/7f433c12
84 O6HaCTLVOHpeﬂeHeHHH 1 MHOIKECTEO 1 bubmuoreka [{OK https://m.edsoo.ru/7f433d84
3HauUeHUN PYHKIHUU
85 CniocoObI 3a1anus QyHKIUN 1
86 I'padux pynkumu 1
g7 CaoiicTBa (DyHKIIMHU, UX OTOOpaKeHUE Ha |
rpaguke
88 Urenue u noctpoeHue rpapukoB GyHKIUI 1
29 [Tpumeps! rpadukoB GyHKIUH, |
OTpaKaIOIIMUX peasibHbIE MPOLIECCHI
OyYHKIINH, OMMCHIBAIOIINE MPSIMYIO U
90 00paTHYIO POMOPIMOHATEHBIE 1 bubnmoreka [{OK https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpaduKu
91 ['unepbomna 1
92 l'unep6ona 1
93 I'padux dyakmmm y = x> 1 bubnuoteka [{OK https://m.edsoo.ru/7f4343e2
94 I'paduk pynkumm y = x? 1 bubnmoreka [{OK https://m.edsoo.ru/7f434572




95

96

97

OyHKIUK y =X, y =X,y = VX, y = [X[;
rpaduyueckoe penieHne ypaBHCHUN 1
CHCTEM ypaBHEHUI

OyHKIUK y =X, y =X,y = VX, y = [X[;
rpaguyeckoe penieHue ypaBHeHUN 1
CHCTEM ypaBHEHUI

IToBTOpEHNE OCHOBHBIX IOHATHI U

METOJ/I0B KypcoB 7 8 Kj1accoB, 00001IeHHE
3HAHUU

bubmuoreka I{OK https://m.edsoo.ru/7f434d38

bu6mmoreka LIOK https://m.edsoo.ru/7f434eb4

bu6mmoreka LIOK https://m.edsoo.ru/7f4371aa

98

IToBTOpEHME OCHOBHBIX OHATHI U
METO/IOB KypcoB 7 U 8 KilaccoB, 00600mIeHrne
3HaAHUHI

bubmuoreka I{OK https://m.edsoo.ru/7f43736¢

99

100

101

IToBTOpEHNE OCHOBHBIX OHATHI U
METO/I0B KypcoB 7 U 8 KilaccoB, 00600IIeHne
3HaHUHI

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METO/I0B KypcoB 7 U 8 Ki1accoB, 000011IeHNE
3HAHUU

Hmoeosas konmponvnas paboma Ne5

bubmuoreka I{OK https://m.edsoo.ru/7f437510

bu6mmoreka LIOK https://m.edsoo.ru/7f4376b4

bu6mmoreka LIOK https://m.edsoo.ru/7f436b88

102

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcoB 7 U 8 Kj1accoB, 0000111eH1e
3HaAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6mmoreka IIOK https://m.edsoo.ru/7f437858




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa. 7 kiacc: y4ue6. st obmieoopazonat. yupexaenuid/[ FO. M. Konsirus,
M. B. Tkauésa, H. E. ®egoposa, M. U. lllabynun]. M.:IIpocBemienune
» Anrebpa. 8 kimacc: yueb. mist oomeoopazosart. yupexaenuii/[ FO. M. Komnsirus,

M. B. Tkauésa, H. E. ®enoposa, M. U. lllabynun]. M.:IIpocsemienue

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

e AureOpa. 7 knacc: Metoguyeckue pekoMeHjauu. Yued. mocodue s
obmeoopazosar.opranuzanuit//[ F0. M. Komnsirun, M. B. Tkauéna, H. E.
®denoposa, M. U. [llabynuH]

e AnreOpa. 8 kiacc: MeTtogudeckue peKoMeHIalun. Yued. mocodue s
obmeoo6pazosar.opranuzanuit//[ F0. M. Komsrun, M. B. Tkauéra, H. E.
denoposa, M. U. [llabynuH]

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/7f41473

«Yuu.py» — https://uchi.ru/

«Cupuyc. Onnaitny . https://edu.sirius.online
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