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HOACHUTEJBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OO0ecrneyuBaeT HU3y4YeHUEe JPYruxX JUCUUIUIMH, Kak
€CTECTBEHHOHAYYHOT0, TaK M TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO
JUISL  TIPOJIOJDKEHUST 00pa3oBaHMsl U B TOBCEJIHEBHOM KU3HU. PaszButue y
oOydarommxcss HAyYHBIX TPEJCTABICHUH O MPOUCXOKACHUH U CYIIHOCTH
anredpanyeckux aoOCTpakiMil, crnoco0e OTpaKeHUs] MATeMAaTHYECKOW HayKou
SBJIEHUN M TPOILECCOB B TNPUPOJE M OOUIECTBE, pPOJIM MaTEMaTHUYECKOTO
MOJICTUPOBAHUSI B HAYYHOM TIO3HAHMM W B TIPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U Ka4ECTB MBIIICHHUS, HEOOXOAMMBIX
JUISL aianTaiud B COBpPEeMEHHOM IudpoBoM obmiecTBe. M3yueHue anreOpbl
obOecrieunBaeT  pa3BUTHE yMEHHsS  HaOmOmaTh, CpaBHUBATh, HAXOJWTH
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS M BBIBOJBI, (DOPMYIHpPOBATH
yTBepxkAeHus. OcBoeHHe Kypca anreOpbsl 00ecredrnBaeT pa3BUTHE JOTHUECKOTO
MBIIUICHUST OOYYarOIIMXCSA: OHHM MCIOJNb3YIOT JEAYKTUBHBIE W WHAYKTHUBHBIC
paccykJieHus, o0O0OIeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOydenne anredOpe mpeanoyaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSTEIHLHOM
ACSITENPHOCTH OOydYalomUXCs, IMO3TOMY CaMOCTOSITENIBHOE peUIeHHe 3ajad
SBIISICTCS pean3alueil e TeIbHOCTHOIO MPUHIINIIA 00YyUYEHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Auredpa» mjis OCHOBHOTO
o01miero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT CO/IEPIKATEITbHO-METOINICCKUE
muHuH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckue BhIPAKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmgas U3 3THX colepikaTeabHO-METOIUUYECKHX
JUHUN pa3BUBACTCS HA MPOTSHKECHUM TPEX JIET U3YUEHUsSI Kypca, B3aUMOJICUCTBYS C
APYTHUMH €ro JHUHUAMU. B Xoje wm3ydeHHs y4eOHOTO Kypca OOydYarouumcs
MPUXOJIUTCS JIOTHUECKH PACCYXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN
a3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOYCHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOTO 00pa30BaHUS U CIOCOOCTBYIONIUE OBIAJACHHUIO OO0YYarOIIHMHUCS
OCHOB  YHUBEPCAIBHOTO  MaTemMaThueckoro s3bika. CopaepkaTenbHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTO Kypca «Ainrebpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMM «UWcna ¥ BBIYHCICHUS» CIY)KHT OCHOBOHM IS
JabHEHIIIET0 U3YYCHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHHMS



CBS3aHO C pAIMOHAJIBHBIMH W UPPANUOHAIBHBIMH YHUCIAMU, (HOPMUPOBAHHEM
NPEJICTAaBICHUA O JEHCTBUTEIBLHOM 4YHCJE. 3aBepIICHHE OCBOEHUS YHCIOBOM
JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Copnepkanue JByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaXKEHUS
U «YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJMMOIro Jisi penieHUs 3ajady MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M TPAaKTUKO-OPMEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI'O 00miero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TpyNIUPYETCs BOKPYT
paIMOHAIIBHBIX BBIpaKeHUI. AnreOpa IeMOHCTPUPYET 3HaUYCHUE MATEMATUKH KaK
A3bIKa JJIS TOCTPOCHMSI MaTEeMaTHYECKUX MOJIeNieH, OIMHMCAHHUS TPOILECCOB U
ABJICHMA peanbHOrO0 Mupa. B 3agaunm oOydeHust ainreOpe BXOIAT TaKKe
JalbHeWllee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, I OCBOCHHS Kypca UWHGOPMATHKWA, W OBJAJCHHE HaBBIKAMU
JIeAYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBanre CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Copepxanre pyHKIMOHAIBHO-Tpa(hUueCcKON JIMHUM HAIEJIEHO Ha MOJy4YeHUe
OOyJaroIMMUCS 3HAHUN O (QYHKIMIX KaK BaKHEHIIEH MaTEMaTHYECKON MOJENH
JUTSL OTIMCaHUSI U UCCIIEIOBaHUS Pa3HOOOPAa3HbIX MPOIIECCOB U SIBICHUM B IPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET pPa3BUTHIO Yy OOyYarolIUXCs
YMEHHSI UCTIONB30BaTh Pa3INYHbIE BEIPA3UTEIbHBIE CPE/ICTBA A3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIal B (opmHupoBaHHE
NPEICTaBICHUN O POJIM MATEMATHKU B PA3BUTHH LIUBUJIM3AIUU U KYJIbTYPHI.

CornmacHo yueOHOMYy IIaHy B 7-9 Kjaccax wu3ydaercsl y4eOHBIA Kypc
«Anredpa», KOTOpBI BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COIAEPKAHMS:
«Uucna w BBIUKCICHUSN», «ANTeOpandecKkue BBIPAKEHUSN», «YpaBHEHUS W
HEPABEHCTBa», « DyHKIIUNY.

Ha uzyuenue yyeOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kimacce — 102 ygaca (3 gaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B Hezeno0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucjia ¥ BBIYUCTICHUA

JlpoOu OOBIKHOBEHHBIE M JIECATHUYHBIC, MEPEX0i OT OAHON (HOPMBI 3aMUCU
npoberi k apyroi. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3allKlCh, CpPaBHCHUE,
YHOPSIOUMBAHUE  PALMOHAIBHBIX uucesl. ApudmMerudyeckue JeMCTBUS €
palMOHAJBbHBIMU YKCIIaMU. PelleHne 3amad u3 peanbHOW NPAKTUKU HA 4YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpejelieHue, NpeoOpa3oBaHue
BBIpAXKEHHUI Ha OCHOBE ONPEIENICHNUs, 3aNuch OonbIuX yncen. IIponeHTsl, 3anuck
MIPOLIEHTOB B BUJE JIpoOU U JpoOH B BUJE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M HA
IIPOLIEHTHI, PEILICHNE 3aa4 U3 PEaJIbHON IIPAKTHUKH.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YHUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TOpsimMas M oOparHasd
IIPONIOPLMOHAIBHOCTH.

AuredOpanveckue BbIpaKeHHUs

IIepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHON. JlOMyCTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUIE
dbopmynbl. Beraucnenus no gopmynam. [IpeoOpazoBanie OyKBEHHBIX BBIpaKEHUA,
TOXKJECTBEHHO paBHbIE BBIpAXEHUsS, TMpaBuia MpeoOpa3oBaHUs CyMM U
IPOU3BEICHUI, TpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS OJOOHBIX CllaracéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MIOKA3aTENEM.

OpnHounensl u MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHre, BBIYMTaHUE,
YMHOXXE€HHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBI U KBaapar pasHocTH. PopMmyrna pasHOCTH KBaAparoB. PasmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHEeHUS U HEPABEHCTBA

VYpaBHEHHE, KOpEHb YypaBHEHHUS, IpaBuia MPeoOpa3oBaHUS YpPaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JIuHeHOe ypaBHEHHE C OIHOM IMEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. PeneHne TeKCTOBBIX 3a/1a4 C IIOMOILBI YPABHEHU.

JIuneiiHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpEMEHHbIMU. PemeHue cucrem ypaBHEHUMU
crocoboM MmoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.

DOyHKUNH



Koopannara Touku Ha npsiMmoi. UnclioBbIE TPOMEKYTKU. PaccTosiHre Mex Ly
JIBYMSI TOUKAMHU KOOPAMHATHOM MPSMOH.

[IpssmoyrosbHas cucrema koopauHat, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOYKH HAa KOOPJIWHATHOMU MIocKocTH. [IpumMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne TrpadukoB peanbHbIX 3aBucuMocTel. [lonarue ¢ynknuu. [padux
¢bynkuun. CoiictBa pynkuuil. Jlunelinas Qynkuus, e€ rpaduk. ['padpux dynkumu
y = |x|. 'paduueckoe pemieHre JIUHEWHBIX YpPaBHEHUHW W CUCTEM JHMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yucjia ¥ BBIYUCTICHUA

KBaaparHbiii kopeHb u3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
JlecsaTruyHble TPUOIMKEHUST UPPALMOHANIBHBIX uncen. CBoNCTBa apupMeTHIECKUX
KBaJIpaTHBIX KOpHEN U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YHCIOBBIX BHIPAKECHUM
Y BBIYMCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM oKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHAS 3aMKCh YUCIA.

AuredOpanveckne BbIpaKeHHUs

KBagpaTHblii  Tpé€xuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO aireOpandeckol JapoOwu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHHE anreopandeckux JapoOei.
PannonanbHbie BhIpaXKeHHUS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIINUXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiiue qpoOHO-parMOHAIbHBIE YPABHEHHUS.

['padprueckas mHTEpHpeTaLvs YPAaBHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsS IlepeMeHHbIMM. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOMU.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUNH

[lonstue @ynkuuu. OOnacTh ONpeAeNeHUs W MHOXECTBO 3HAUYCHHI
¢bynkun. CrocoOb! 3a1aHust PyHKIHHA.

I'padpux dbynkuuu. Urtenune cpoiictB ¢yHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIMMA, OTPa)KAIOIIKUX PEAIbHbBIE TIPOIIECCHI.



OyHKIMKA, ONMUCHIBAIOIINE TPSMYI0 H OOpPaTHYIO MPOTOPIIMOHATHHBIC
3aBHCUMOCTH, uX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHEHUMN.

9 KJIACC

Yucna v BIYUCICHUA

PannonanbsHble 4Kclia, UppalMOHANbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUIHBIC ApoOr. MHOXKECTBO ICUCTBUTEIBHBIX YUCEN, NCHCTBUTEIBHBIC YHUCIIA
KaKk OECKOHEUYHbIE JAeCATUYHbIE JpoOH. B3auMMHO OJHO3HAUYHOE COOTBETCTBHE
MEXy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN NIPSIMOM.

CpaBHEHHME [I€WCTBUTENIbHBIX 4HCEN, AapuU(pMETHYeCKue JEeHUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3meppl 0OBEKTOB OKpYXaloUIero MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY>KarOLIEM MHpE.

[TpubnnxEéHHOEe 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BIYHACICHUH.

YpaBHeHUS U HEPABEHCTBA

JInneliHoe ypaBHeHUE. PellieHue ypaBHEHUM, CBOASIINUXCS K JTUHEHHBIM.

KBanpatnoe ypaBHeHue. PellieHue ypaBHEHUM, CBOASIIMXCSA K KBaAPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TPETbEW U YETBEPTON
CTEIIEHEN Pa3JI0)KEHUEM HAa MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEepeMEeHHBIMH M ero rpaduk. PemieHune cucrteM aByX
JIMHEMHBIX YPAaBHEHUN C IByMs IIEPEMEHHBIMU. Penienne cucrem JByX ypaBHEHU,
OJIHO U3 KOTOpPBIX JMHEHHOe, a Jpyroe — BTOpoM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMS IEPEMEHHBIMU.

Perenne TekCTOBBIX 3a7au anreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NEpeMEeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpnpeTanvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMH.

DOyHKUNH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapaGomna, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHH MAPA0OJIBI.

I'padukn byskmmit: y =kx, y=kx +b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YucsioBbIE NOCIEI0BATEILHOCTH U NIPOrPeCcCuy



[loHaTHEe YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3a/laHUE TOCIIEI0BATEIIbHOCTH
peKkyppeHTHOH hopMyoi u GopMyJIoi #-To YjeHa.

Apudmernyeckass U reomerpuyeckas mnporpeccuud. DopMyibl n-TO YiIeHa
apu(PMETUIECKON U F€OMETPUUECKON MPOrPeECCUil, CYMMBbI IEPBBIX # YJIEHOB.

N300pakeHne WICHOB apu(PMETHYECKONM W TEOMETPHUYECKOW MPOrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIMAJIBbHBIM POCT.
Ci10HBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HPOI'PAMMDBbI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS MpOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepU3YyIOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHMSIM  POCCHICKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEN IpaXk/IaHWHA U pean3ally ero
nopaB, NPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TpakJIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBJICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4E€CKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHMM BCEH JKHU3HM JUI YCHEIIHOW IMpodeccrnoHalbHOMI
JESTENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM WHIMBUIyaIbHOW TPAEKTOPUH O0Opa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PacCyXICHUH, YMEHUIO BUICThH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMeld B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MAaTEeMaTHUECKON HayKu Kak cdepbl uerIoBEeYECKOM
JEATENBHOCTH, ATANlOB €€ Pa3BUTHSA M 3HAYUMOCTH I PA3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTypOW Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIbCKON
NESTENbHOCTH;



6) ¢u3uyeckoe BocnuTanue, GopmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJTY YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a KU3HU  (370pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM H  OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIEKCUM, TPHU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAlMEN HA NMPUMECHEHHE MATEMATUYECKUX 3HAHUH TSI PEIICHUS 3aj]1a4
B 00JIACTM COXPAHHOCTH OKPYXAaloIIeW Cpenbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanranus K M3MEHSAKIIUMCS YCJOBUSM COUMAJIBHOM M NMPHUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IMOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPUOOpEeTaTh B COBMECTHOH ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOIMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMH, B TOM YHCIIE
(dhopMyIHpOBATH UJIEU, TIOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBIICHUSIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe PEIICHUs W JeHCTBUS, (OPMYJIHPOBATH W OICHHUBATH PHUCKH H
MOCJIeICTBUSA, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble jJoruyeckue gefcTBus:

® BBIIBIITH U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MOHATHAMH, (POPMYIUPOBATH
ONpE/AENCHUs] MOHSTUN, YCTaHABJIMBATH CYILIECTBEHHbBI  IpHU3HAK
KJaccu(ukanuu, OCHOBaHUA A OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCIpUHUMATh, (QOPMYyIHpPOBaTH M  MpPeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHBIC, €AMHUYHBbIC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;



® BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeurss B (akTax, MAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX,
npemiaraTh ~ KPUTEPUHM IS BBIABICHUS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHN;

® JeaTh BBIBOJBI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa30upaTh MOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUH (IIPSMBIC U OT
MPOTUBHOT0), MPOBOJWTH CAMOCTOSTEIILHO HECJIOXKHBIC JIOKa3aTelIbCTBA
MaTeMaTU4eCcKux (aKkTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIWTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

® BBIOMpPATH CMOCOO perieHus: yd4eOHOUM 3ajaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauOoliee NOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

® WCITOJIb30BaTh BOMPOCHI KaK MCCIIENOBATECILCKUA MHCTPYMEHT MO3HAHWS,
(bopMyIMpoBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NpOoOIeMy,
CaMOCTOATENLHO YCTaHABIMBAaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOSITEIHLHO COCTABICHHOMY IUJIaHY HECJIOXHBIM
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBaHWE IO  yCTAHOBIICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy coO0it;

® CaMOCTOSITENIbHO (hOPMYIUPOBATH 0OOOIIEHHS U BBHIBOJABI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOJIOEHUS, WCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

® [IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH
MIPEAIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

® BBISBIATH HEIOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJTS PEIICHHMS 3a]1a4H;

e BBIOMpPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUJOB M (JOPM MIPEACTABICHHUS;

e BpIOMpaTh (GOpMy TMpeACTaBiICHUS HHPOpPMAIMM U HWILTIOCTPUPOBATH
perraemMbie 3a7addl  CX€MaMH, JAuarpaMMaMH, WHOW Tpadukod ©u ux
KOMOMHAIIMSIMHU;

® OIICHUBATh HAAE&KHOCTh HHQPOpPMAIMK TO KPUTEPUSM, MPEIIOKEHHBIM
YUHTEJIEM WIH CHOPMYITHPOBAHHBIM CaMOCTOSATEILHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE NelCTBUA:



BOCIIPUHUMATh ©  (POPMYyIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TIEJISIMH OOIIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATD MOTYUYEHHBIN pe3ysIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOI TEMBI,
POOJIEMBI, peracMou 3aa4r, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh pPa3IMYUe U CXOJICTBO TMO3UIIUMN, B
KOPPEKTHOU Gopme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pe3yJbTaThl  peIIeHHus  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENBbHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YU4ETOM 3aJ71a4 MPE3CHTAIIMH U OCOOCHHOCTEH ayIUTOPHH;
MOHMMAaTh W HUCIIOJNB30BaTh  IPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW pabOThl TpH pENIeHWH YYeOHBIX MaTeMaTHYEeCKUX
3azay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIHbHOCTH, IJIAHUPOBATh OPTAHU3AIUIO
COBMECTHOW palOoThl, pacmpenensiTh BHABI padOT, TOTOBAPUBATHCA,
00CyXKIaTh TPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE INTYPMBI H JIPyTH€), BBITOIHSATH CBOIO YacTh
paboOThI M KOOPJUHUPOBATH CBOM JICUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHble yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJaud (WIH €ro
4acTh), BRIOMPATh CIIOCOO peieHUs] ¢ Y4ETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUaHThI PELICHUI ¢ y4ETOM HOBOM MHGOPMALIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbIN HHTEJLJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca U
pe3yibpTaTa peluieHus MaTeEMaTUIEeCKOM 3aauu;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPHU PELIICHUH
3aJlayd, BHOCUTHh KOPPEKTUBBI B JIE€ITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HANWIEHHBIX OIUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IMOCTABJIECHHOW LEIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHKCHUS WM HEIOCTHIXKEHUS 11eJIH,
HaxXOJUTh OIKUOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJ/IBTATDBI

K koHmy oOyueHuss B 7 kjacce OOydarOIIMHCA MOJYYUT CIETYIOIINE
MpPEeJIMETHBIE PE3YJIbTATHI:

Yuciaa u BBIYMCICHUS

BoeimonHsaTh, coderas yCTHble M NUCBMEHHBbIE NPUEMBI, apUPMETHUECKUE
JEUCTBUSI C palliOHAIbHBIMU YHUCIaMH.

HaxonuTh 3Ha4eHWs YUCIOBBIX BBIPAKEHUM, MPUMEHSTh pPa3HOOOpa3HbIE
CHOCcOObI U MPUEMBI BBIUYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUHU, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH.

[lepexonuTe OT OHOM (HOPMBI 3aIIUCH YHUCENl K APYroil (IIpeoOpa3oBbIBATh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JACCSITHYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALMOHAIBHBIE YHCIIA.

OKpyrJidTh yncia.

BbINONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHHI
YHUCIIOBBIX BBIPAXKEHUI. BBINOMHATH NEUCTBUS CO CTENEHSMH C HATypajlbHBIMU
IIOKAa3aTeJIIMH.

[IpuMeHsATh  HpU3HAKW  JEIUMOCTH,  paA3jOKEHUE HAa  MHOXKUTENIH
HATypaJbHbIX YUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBS3aHHBIE C OTHOILIEHHEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl peUIeHMsl 3a7ad C yYETOM OIpaHUYEHM, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIpaKeHUs

Hcnonp3oBaTh ainredpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAXKEHHN NpPH 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

Bomonusate  mpeoOpa3oBaHHMsl  LIEJIOTO  BBIPAKEHUS B MHOTIOWIEH
IPUBEJICHUEM MOJOOHBIX ClIaraéMblIX, PACKPBITUEM CKOOOK.

BBITIONHATS YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IIOMOLIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENs, TPYNIHUPOBKU CJaraeMsiXx,
npuMeHeHus: (GOpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTe mpeoOpa3zoBaHUsI MHOTOWICHOB JUIsl PELICHUS Pa3lIWYHBIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MMPAKTHUKHU.



Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISAMM IS
peoOpa3zoBaHus BHIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemlars JMHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSS IPaBUIIA
[Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, sABisieTCs
JIX YUCJIO0 KOPHEM YpaBHEHUS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHCEN, SBISIOUUXCS PEUICHHEM JHMHEWHOTO
YPaBHEHHUS C IBYMSI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
IBYMSl TEPEMEHHBIMHU, MOJB3YyACh TI'pa(UKOM, MNPUBOAUTH IMPUMEPHI PEIICHHUS
YpPaBHEHUS.

Pewmats cuctemsl ABYX JIMHENHBIX YPAaBHEHUN C ABYMS EPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBisiTh M pemarh JMHEMHOE YPABHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJYyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxath Ha KOOPAUHATHON MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YMCIIOBBIE IIPOMEKYTKHU Ha
anreOpanyecKkoM SI3bIKe.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAMHATaM,
CTpOUTh Ipaduku TMHENHBIX QyHKUUA. CTpouTh rpaduk GyHKUIUU Y = |X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM HU3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHUS W aHalu3a WHGOpMAaINH,
U3BJIEKaTh U UHTEPIIPETUPOBATH MHGOPMAIIHMIO U3 TPaPUKOB peatbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOIYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BIYUCICHUA

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI U BBIUMCIEHUHN, H300paxaTh 1€UCTBUTEIbHbBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpumensaTe moHsTHE apU(METUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, HCIOJIb3YS MPHU HEOOXOAMMOCTH KaJNbKYJSTOP, BBINOIHATH



npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIUX KBAJApPATHBIE KOPHHU, HCIONb3YS
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECSITHYHBIX
npoOeii u creneHelt uucna 10.

AnredpanvecKue BbIPpAKEeHUA

[IpyuMeHATP TMOHATHE CTENEHUW C LEJbIM T[OKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BbIpAKEHUH, COAEPIKALUX CTENIEHH C LIETBIM MOKa3aTeIeM.

BBINIOJIHATG TOKJIECTBEHHbIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBWI ACHCTBUHN HaJ MHOTOUWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknaapiBaTh KBaJpaTHBII TPEXUIIEH HA MHOKUTEIU.

[IpumeHnsTh npeodpa3oBaHus BbIPAXKEHUM I pelIeHUs] pa3IuyHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewats nMHEVHBIE, KBaJpaTHbIE YpaBHEHHS WU PAlMOHAJbHBIC YpAaBHEHUS,
CBOJISIIITUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

IIpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWN, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUUeCcKUX MpeICTaBIeHNH (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKHM 3aJaduv K €€ anreOpandeckoit
MOJIEIM C TIOMONIbIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 331a4M MOJyYEHHBIN pe3ybTarT.

[IpyMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 HWUIIOCTPALMI0O MHOXKECTBA pEIIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W HUCTHONB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHMsI), ONMPENENITh 3HAUeHHE (YHKIUM MO 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIIUMU IO €€ rpaduKy.

Crpoutb rpaduku 37eMeHTapHbIX GYHKUIUNA BUJIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, ONHCBIBaTh CBOICTBA YHCIOBOIL
dbyHkIuu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce oOydYarOMIMICS TONYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucia v BBIYMCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHATBHBIE YHCIIA.



BeimonusaTh  apudMeTndeckue JEeUCTBHUS C PaAIMOHAIBHBIMH  YHUCIIAMH,
coyeTas YCTHbIE M IMCbMEHHbIE MPUEMBI, BBINNOJIHATh BBIYMCICHUSA C
MppalrOHAIbHBIMUA YHCIIAMU.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU [OKa3aTeas MU U KOPHEW,
BBIYHCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisiTh I€MCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pE3yJbTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAaJApPATHBIE ypPaBHEHUs, YPAaBHEHMS, CBOJSIIUECH K
HUM, TIpOCTEHIIINE IPOOHO-PAIIMOHATIbHBIE YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHM C JABYMsSI MEPEMEHHBIMU WU
CHUCTEMBI JBYX YPaBHEHUU, B KOTOPBIX OJIHO YPABHEHUE HE SBJISCTCS JTMHECUHBIM.

Pemate TeKkCTOBBIE 3amaunM adreOpadyeckuM CIocoOOM C  TOMOIIBIO
COCTaBJICHUsI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUU C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh npocTeunme UCCIEAOBaHUA YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHS, €CIIM HUMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEIICHUE HEPABCHCTB HA YHUCIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucCTEMBI  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMChIBATh PEHIEHUE C TOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3IUYHBIX 33/1a4.

DOyHKUNHA

Pacno3naBath (QyHKIMM H3y4eHHBIX BHJIOB. [loKa3biBaTh CXeMaTHYECKU

PacCIONOKEHUE Ha KOOPJIMHATHOU MIIOCKOCTH rpadukoB GyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2+bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3Ha4YeHUHN KOA(PPUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U nM300pakaTh CXEMAaTHYECKU TpaPUKH KBAJAPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOWCTBA KBAIPATHUHBIX (DYHKITHH 11O MX TpadrKaM.

Pacrio3HaBaTh KBaapaTHYHyO (PyHKIHIO 1O (GOpMyJie, TPUBOJUTH MPUMEPHI
KBaIPATUIHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3UKH, TCOMETPHH.

YucsioBble MOCIEA0BATEIHLHOCTH H TPOTPeCcCHu

Pacrio3naBaTh apu(METHYECKYI0 U TEOMETPUYECCKYIO TMPOTPECCHH TIpH
pa3HBIX Crocobax 3aJaHusl.



BBIMOTHATE  BBIUMCICHHUS C HUCIOAb30BaHHEM (OPMYJT Nn-TO YICHA
apu(PMETHICCKON ¥ TeOMETPHUCCKON MPOTrPECCHii, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiICHBI IOCIICIOBATEIPHOCTH TOYKAMHU Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYd M3 PeabHOM JKHU3HH (C UCIOJIB30BAHUEM KaJIbKYJISITOPa, IU(PPOBHIX
TEXHOJIOTHUH).



DN B W=

TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne n/mm HaumeHoBaHue pa3fesoB  TeM MPOrpaMMbl

Uncna 1 BEIUKUCICHHUA. ParnoHaabHbBIC Ynciia
Anrebpanyeckie BhIpaXKEeHUs

YpaBHEHUS 1 HEPABEHCTBA

Koopaunate! u rpaduku. OyHKIIUN
[ToBTOpEeHME M 000OIICHNE

OBIIEE KOJIMYECTBO YACOB II10 ITPOT'PAMME

KoaudecTBO 4acoB

Bcero

25
27
20
24

102

KoHnTpoibHbIe
padoThI

[y G G W S—y

DJIEKTP
OHHbIE
(mudppo
BbI€)
o0pa3oB
aTeJbH
ble
pecypce
bl



8 KUIACC

KonuuyectBo yacos DJIEKTP
OHHBbIE
(mudpo
BbIe)
Ne ni/m HaumeHoBaHue pa3fesoB ¥ TeM MPOTrpaMMbl Beero KonTpoJabubie o0pa3oB
paﬁoTbl aTeJIbH
ble
pecypc
bl
1 Yucna n Berunciienus. KBagparasle KopHU 15
2 Yucna u BerurciaeHust. CTENEHb ¢ LENbIM T0Ka3aTeIeM 7
3 Anrebpanyeckue BolpaxeHus. KBaapaTHblil TpéxuieH 5 1
4 Anrebpanueckue BepaxeHus. Anredpandeckas 1poob 15
5 YpaBHeHUs 1 HepaBeHCTBa. KBapaTHbIe ypaBHEHUS 15 1
6 VYpaBHeHnust 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUH 13
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 Oynkunu. OCHOBHBIE TOHITHS 5
9 OyHkMU. YuciaoBble QyHKIMU 9
10 [ToBTOpeHue u 06001IICHIE 6 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5



9 KJIACC

Ne i/

HaumeHoBaHue pa3nesoB M TeM MPOrpaMMbl

Yucna v BerurciieHud. JleicTBUTENBHBIE YnCia

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJJTHOM
MEPEMEHHOMN

VYpaBHeHusa u HepaBeHCTBA. CUCTEMBI ypaBHEHH

VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa

KoaunuyecTBo 4acoB
Bcero

14

14

16

JuekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTesbHbIE pecypchl

bubau
OTCKa
HOK
https://
m.edso
o.ruw/7f
419d08
bubau
OTeKa
LHOK

1 https://
m.edso
o.ru/7f
419d08
bubau
OTeKa
LHOK

1 https://
m.edso
o.ru/7f
419d08
bubnu
oTeka
HOK

1 https://
m.edso
o.rw/7f
419d08
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bubau
oTeKa
HOK
OyHKIUH 16 1 https:/
m.edso
o.ru/7f
419d08
bubmm
oTeKa
HOK
YucaoBbIe OCIEN0BATEILHOCTH 15 1 https://
m.edso
o.ru/7f
419d08
bubmm
oTeKa
LHOK
[ToBTOpEeHME, 0600IIEHUE, CHCTEMAaTH3allUs 3HAHUT 18 1 https:/
m.edso
o.ru/7f
419d08
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC

Ne ni/m Tema ypoka

KoanuecTBO 4acoB
Bcero

KonTposbHbie padoThl
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[ToHsATHE palMOHATIBLHOIO YHCIIA

Apudmernueckue IeHCTBUS C pallMOHATbHBIMU
qucIaMu

Apudmernueckue 1eHCTBUA € pallMOHAIBHBIMU
qucIaMu

Apudmernueckue IeiCTBUS C pallMOHATbHBIMU
yHuClIaMu

Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU
qHUCIaMU

Apudmernueckue IeHCTBUS C paliiOHATbHBIMU
yHcliaMu

CpaBHeHue, ynopsa04MBaHUE PAlMOHAIbHBIX YHCEI
CpaBHeHue, ynops0uMBaHNe palliOHAIbHBIX YHCEI
CpaBHeHue, ynops04MBaHUE PalMOHAIbHBIX YNCEI

CreneHb ¢ HaTypaJbHBIM [TOKA3aTENEM
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CreneHb ¢ HaTypaJbHBIM [TOKa3aTeNeM
Pemenne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3

pEeaIbHOM NPAKTUKH
Pemienne OCHOBHBIX 3a/1a4 Ha APOOH, IPOIICHTHI U3
peanbHON NPAKTUKH
Pemienne oCHOBHBIX 3a/1a4 Ha APOOH, POLICHTHI U3

peaIbHOM MPAKTUKH
Perrenne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOIICHTHI U3
peanbHON NMPAKTUKU
[Ipu3HaKku AEIUMOCTH, PA3JI0KEHUSI HA MHOXKUTEIIN

HAaTypaJIbHbIX YUCEII
HpI/IBHaKI/I ACIIMMOCTH, PA3JIOKCHUA HAa MHOXUTCIIN

HaTypaJIbHBIX YUCEIl
Peanbubie 3aBucumoct. [Ipsimast u oOpaTHas

IIPONIOPLUOHAIBHOCTH
Peanbublie 3aBucumoctu. [psimast u obpaTHast

IIPONOPLUOHAIIBHOCTU
Peanbnbie 3aBucumocTu. [Ipsimas u oOpaTHas

MMPOMOPHUUOHAIBHOCTH
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Peanbubie 3aBucumoct. [Ipsimast u obpaTHas

MPOTOPIIMOHAIBHOCTH
KoHnTtponbHas pabora o teme "PanmonanbHeie yrcna'

By'KBeHHBIe BBIPpAXKCHUA
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ITepemennsle. [lonycTrMble 3HAYEHUS IEPEMEHHBIX
Dopmysl
Dopmyiibl

[TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHHM, PaCKpPBITHE
CKOOOK M MpHBECHHE MOJOOHBIX CIaraeMbIX
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[IpeoOpa3oBanre OYKBEHHBIX BbIPAKEHUH, pACKpPBITHE
CKOOOK U ITpHUBEICHUE NOJOOHBIX ClIaraeMbIX
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[IpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, pACKpPBITHE

CKOOOK U TIpUBECHUE TOJIOOHBIX CJIaraeMbIX
[IpeoOpa3oBaHre OYKBEHHBIX BBIPDAKEHUH, paCKpPBITHE

CKOOOK 1 MMPUBCACHUC HO)I06HBIX cl1araCMbIX

CBoliCcTBa CTEIICHH C HaTypaJIbHbIM I10KAa3aTCJICM
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Tema ypoka

KoaunuyecTBo 4acoB
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13

14

KBanpaTHbiii KOpeHb U3 YKciia

[TonsiTre 06 UPpaMOHATELHOM YHUCIIE

JlecsiTuuHble MPUOIMKEHUS UPPAIMOHATIBHBIX YHCE
JlecsiTuaHbIe TPUOIKEHUS UPPAITUOHATBHBIX YHCE
JleicTBUTEIbHBIC YHCTIA

CpaBHeHMe IeWCTBUTENBHBIX YHCEN

CpaBHeHHE NEMUCTBUTEIBHBIX YHCEI
Apudmernueckuil KBaapaTHbII KOPEHb

VYpaBHeHue Buaa X* = a

CBoiicTBa apupMeTHUECKIX KBAPAaTHBIX KOPHEH
CpoiicTBa apu(PMETHIECKUX KBaIPpATHBIX KOPHEH
[IpeobpazoBaHre YHCTOBBIX BBIPAKECHUH,
coJiepKaluX KBaJpaTHbIE KOPHU

[Ipeobpa3oBaHre YHCTOBBIX BHIPAKEHUH,

COACpKAINMX KBaAPaTHBIC KOPHU

[IpeoOpa3oBaHre YHCTOBBIX BHIPAXKEHUH,
coJiepKaluX KBaJpaTHbIE KOPHU

Pk e ke
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15
16

17

18
19
20
21
22
23
24
25

26

27
28
29

30

31
32
33
34

35

36
37

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH,
COJIeprKalllMX KBaJIpaTHbIE KOPHU

CreneHb € LIETBIM NIOKa3aTeaeM

CranpapTHas 3anuch uncia. Pasmepsl 00beKTOB
OKpY>KaroIlero Mupa (0T 3JIEMEHTapHbBIX YaCTHIL 10
KOCMHYECKHX 00BEKTOB), JUIMTEILHOCTH MPOLIECCOB B
OKpY’KaloIlleM MUpe

CBolicTBa CTENEHM C LIEJIBIM IIOKa3aTeeM

CBoJiCTBa CTENEHU C LIEJBIM [10KA3aTEIEM

CBoliCcTBa CTENEHH C LIEJIBIM IIOKa3aTeeM

CBoJiCTBa CTENEHU C LIEJBIM [10KA3aTEIEM

CBoliCTBa CTENEHH C LIEJIBIM IIOKa3aTeIeM
KBagpartHbiii TpExuineH

KBanpaTHbiii TpéxwiieH

Pa3no)xeHne kBagpaTHOTro TpEXUIeHa Ha MHOKUTENIN
Pasnoxenune kBaapaTHOro TpéXusaeHa Ha MHOKUTEIN

KontponbHas padota mo Temam "KBanpaTHbie KOpHH.
Crenenn. KBaapaTHsiii TpexuieH"

Anrebpandeckas 1poOb

JlonmycTrMble 3HaY€HUs IEPEMEHHBIX, BXOSIINX B
anredpanveckie BhIpaKeHUs

JlomycTrMble 3HaY€HUs IEPEMEHHBIX, BXOISIINX B

anreOpandecKue BhIPAKCHUS

OcHOBHOE CBOWCTBO anreOpandeckoi 1podu
Coxkparenue apooeit

Coxkpamienue apobeit

Coxkparenue apooeit

CJIO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHHUEC U NCIICHUC

anreOpandecKkux apooeit
CrnoxeHune, BBIYATAaHHE, YMHOKCHHE U JICIICHUE
anredpandecKkux npodei
CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE U JICIICHUE
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38

39

40

41

42

43
44
45
46
47
48
49
50
51
52
53
54

55

56

57

58

anreOpandecKkux apooeit
CroxxeHue, BBIUUTAHUE, YMHOXKCHHUE U JICIICHHUE

anredpandecKkux npodei
[IpeoOpazoBaHre BEIpaXKESHHIA, COICPIKALITUX

anreOpanveckue Apoou

[IpeoOpazoBaHre BEIPpAKESHHIA, COICPIKALITIX

anredpaudeckue 1poou
IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX

anreOpandeckue Apoou
Konrtponsnas padora no Teme "Anredpanueckas

npo6sb"

KBagparHoe ypaBHeHHE

Hemnonnoe kBagpatHOoe ypaBHEHHE

Henonnoe kBagpatHoe ypaBHEHUE

dopMya KOpHEH KBaIPaTHOTO YPaBHEHUS
dopMya KOpHEW KBaJpaTHOrO YpaBHEHUS
dopMya KOpHEH KBaIPaTHOTO YPaBHEHUS
Teopema Buera

Teopema Buera

Pemienue ypaBHeHUH, CBOASIIUXCS K KBapaTHBIM
Pemienue ypaBHeHM, CBOIAMIMXCA K KBaIPaTHBIM
[Ipocreiimume qpoOHO-palliOHATBHBIC YPaBHEHUS
[Ipocreitmme 1poOHO-palMOHATBHBIC YPAaBHEHUS

Penienne TeKCTOBBIX 3a4a4 C IOMOIIBIO KBaApPAaTHBIX

ypaBHEHUI

Pemmenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO KBaAPATHBIX

YpaBHEHUU
Konrponbnas padora no reme "KBagparHsie

ypaBHeHus"
JIuneiiHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU, €T0

rpaduk, IpuMepbl pelIeHNs YPaBHEHUHN B IENIbIX
YHUCIIax

ke e ke ek e e ek ek [S—
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59

60

61

62

63

64

65

66

67

68

69

70

71
72
73

JIuHeliHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMH, €TO
rpaduK, IpUMephl pelIeHNs] YPaBHEHNUH B LIEJIbIX

quciax
JIuneiiHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €TO

rpadukK, IpUMEps! PELICHUs] YpPaBHEHUH B LIEJbIX

YHUCIIax
Pemenue cucrem AByX JIMHEMHBIX YPABHEHUN C

JBYMSI IIEPEMEHHBIMHU
Perenue cucreM IByX JIMHEHHBIX YPaBHEHUN C

JBYMsI IEPEMEHHBIMHU
Pemenue cucrem AByX JIMHEMHBIX YPABHEHUN C

JIBYMS TIEPEMECHHBIMU
IIprMmeps! pelieHns: CUCTEM HETUHENHBIX YPaBHEHUN

C IByMs IEPEMEHHBIMU
[IpuMmepsl penieHus: CUCTEM HEIMHENHBIX YPABHEHUN

C ABYMs IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALMs YPABHEHUS C ABYMS
MIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHHH C

IBYMsI IEPEMEHHBIMU
I'paduueckas HHTEpIIpETAINS YPABHEHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

Pemenne TekCTOBBIX 3a7ja4 ¢ IOMOIIBIO CHCTEM
ypaBHEHUH

Pemenne TeKCTOBBIX 33714 C IIOMOIIBIO CUCTEM
YpaBHEHUU

PelreHne TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM
ypaBHEHUH

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

YucnoBble HEPABEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 01HOM NIEpeMEHHOM



74

75

76

77

78

79

80

81

82
83
84

85
86
87
88

89

90

91
92

JInHenHble HEPABEHCTBA C OJJHOM IEPEMEHHON U UX
peuieHue

JIuHeiiHble HEPABEHCTBA C OJHON EPEMEHHOU U MX
pelieHne

JInnenHble HEPABEHCTBA C OJJHOM IIEPEMEHHON U UX
peuieHue

Cucrembl TMHEVHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pELICHHE

Cucrembl TMHEMHBIX HEPABEHCTB C OJHOMN

IIEPEMEHHOM U UX PEIICHHE

CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEILICHHE

N300pakeHue penieHns JMHEHHOr0 HepaBeHCTBA U
HX CHCTEM Ha YUCJIOBOM NMPSAMOU

N3o0pakeHue pemeHus THHEHHOTO HEPaBEHCTBA U
MX CHUCTEM Ha YHUCIOBOM MPSAMOU

Konrponsnas padora no temam "HepaBeHcTBa.

Cucremsbl ypaBHeHUI"

[Tonsitne GyHkIMM

OO6nactp ornpeaesieHusl © MHOXECTBO 3HAUCHHN
byHKIIUN

Crioco6sl 3a1aHus QYHKIIHMA

I'paduk pynkumun

CpoiicTBa QyHKIMH, UX OTOOpa)keHue Ha rpaduke
UYreHue u noctpoeHue rpadukoB GyHKINH
[Ipumeps! rpa@ukoB QYHKIHHA, OTpaKAIOIINX
peabHbIe POLECCh

@OyHKINH, OTMCHIBAIOIINE MPSIMYIO M 0OpaTHYIO
MPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Ipaduku
IM'unep6oia

I'unep6omna



93 I'padux Qynkum y = x> 1
94 I'paduk Gyskmm y = x? 1
Oyukmmu y =x2, y = X3, y = VX, y = [X|; rpadudeckoe

95 pelLIeHrE YPAaBHEHUN U CUCTEM YPaBHEHUI !

96 OYHKIUU y =X2, ¥ =vx3, y=Vx,y=|x|; rpevlqmquKoe |
pelieHne ypaBHEeHU U CUCTEM YpaBHEHUN

97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB KypPCOB 7 1
H 8 KI1accoB, 0000IIeHNEe 3HAHUN

08 [ToBTOpEHME OCHOBHBIX MOHATHUNA U METOJIOB KypPCOB 7 |
H 8 K1accoB, 0000I1IeHNEe 3HAHUN

99 [ToBTOpEHNME OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 |
H 8 KI1accoB, 0000IIeHNe 3HAHUN

100 [loBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KypCOB 7 |

U 8 KaccoB, 000011IeHNEe 3HAHUN
101 Wrorosas koHTpoJbHAs paboTa 1
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB KypcoOB 7

H 8 K1accoB, 000011eHe 3SHAHUN
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102



9 KJIACC
Ne n/m

Tema ypoka

KoanuyecTBOo 4acoB
Bcero

KonTpoabHubie padoThl
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PannonaneHbIe Uyncna, MppalMoOHaIbHBIE YUCIIA,
KOHEYHbIE 1 OECKOHEUHBIE IECATHYHBIE IPOOHU
MHOK€eCTBO IEMCTBUTEIIbHBIX YUCEIT; IEUCTBUTEIbHbBIE
qriclia Kak OECKOHEUHBIC JIECATHYHBIC IPOOH

B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEXY
MHOKECTBOM JICUCTBUTENBHBIX YHCEIl U MHOKECTBOM
TOYEK KOOPJIMHATHOM MPsIMOM

CpaBHeHHE JIEHCTBUTEILHBIX YHCET, ApUPMETHICCKHEC
JNEUCTBHUS C JeHCTBUTEIbHBIMH YHCIAMH
[TpubmmkéHHOE 3HAUCHUE BETMYUHBI, TOUHOCTh
NPUOIKEHUS

OxpyrieHue yncesn

Oxkpyrienue yucen

IIpuknka v OLeHKa pe3yJIbTaTOB BEIYMCICHUN
[Ipuknka v OLEeHKa pe3yJIbTaTOB BHIYMCICHHUM

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUN,

=
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11

12

13

14
15

16

17

18
19
20
21
22

23

24
25

26

27

28

29

30
31

CBOJALIMXCS K TMHEHUHBIM
JIuneiinoe ypaBHeHue. PenieHne ypaBHeHUH,

CBOASIIMXCA K JINHEWHBIM
KBangpaTHoe ypaBHeHue. Pemienne ypaBHEHUN,

CBOAIIUXCA K KBaJJpaTHBIM
KBangpatHoe ypaBHeHue. Penienue ypaBHEeHUH,

CBOJALIMXCA K KBaJAPaTHBIM
bukBanpaTHble ypaBHEHUS
bukBanpaTHble ypaBHEHUS
[Ipumepsl penieHns: ypaBHEHUM TPETbEW U YETBEPTOU

CTEIEHEN Pa3JI0KEHUEM HAa MHOKUTEIU
[Ipumepsl penieHust ypaBHEHUM TPEThEel U YETBEPTOM

CTEIEHEN Pa3JI0KEHUEM HAa MHOKUTEIN

Pemenne npo6HO-pallOHaIbHBIX YpaBHEHUN
Pemienue 1poOHO-pallMOHATIBHBIX YPAaBHEHUN
Pemenne TekcTOBBIX 3a7a4 alNredpandeckum METOA0M
Perienue TeKCTOBBIX 3ajay alre0pandeckuM METO10M
Pemenne TekcTOBBIX 3a7a4 alNredpandeckumM METOA0M
Konrponbnas padora no teme "YpaBHEHUs ¢ OJTHOU
nepeMeHHon"

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU M €T0 TpaduK
VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €TI0 Tpauk
Cucrema IByX JTUHEHHBIX YpaBHEHHUH C ABYMsI
[IEPEMEHHBIMU U €€ PEILICHUE

Cucrema 1ByX JUHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pEIleHUE

Cucrema IByX JTUHEHHBIX YPaBHEHUH C ABYMS
TIEPEMEHHBIMHA U €€ PEIICHUE

Cucrema 1ByX JUHEMHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ PELlEeHUE

Pemenne cucreM nByX ypaBHEHUH, OTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOUl CTENECHU

Pemenue cucreM IByX ypaBHEHUMH, OJTHO U3 KOTOPBIX



32

33

34

35
36
37
38
39

40

41

42

43

44

45

46
47
48
49
50

51

52

JIMHENHOE, a [PYyroe — BTOPOH CTEIIEHU

Pemenne cucreM nByX ypaBHEHUH, OJTHO U3 KOTOPBIX
JUHEWHOE, a IPyroe — BTOPOU CTEIICHU

Pemenne cucreM nByX ypaBHEHUMH, OJTHO U3 KOTOPBIX
JIMHENHOE, a [Pyroe — BTOPOU CTEIIEHU

I'paduaeckas naTEpIpETALINS CHCTEMBI YPAaBHEHUH C
JByMsI IEPEMEHHBIMU

Pemenne TekCTOBBIX 3a7a4 alreOpanyeckuM CrocoooM
Perienue TekCTOBBIX 3ajay anredOpanyeckuM CrocoooM
Konrpomnbnas padora no reme "Cucremsl ypaBHeHU"
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

UuciioBble HEPABEHCTBA U UX CBOMCTBA

JIvHeliHbIe HEPAaBEHCTBA C OJHOM NIEPEMEHHOUN U UX

peleHue

JIuneliHble HEPaBEHCTBA C OJHOM NIEPEMEHHOU U UX
pelieHne

JIuneliHbIe HEPABEHCTBA C OJHON NIEPEMEHHOU U UX
pelieHue

CucTtembl TMHEMHBIX HEPABEHCTB C OJHOM MEpeMEHHON
U UX penieHue

Cucrembl TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON

U UX peuieHue

Cucrembl TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
U WX pelIeHue

KBagparHbie HEpaBEeHCTBA U UX pELICHUE
KBagpaTHbie HEpaBEeHCTBA U UX PELICHUE
KBagparHbie HEpaBEHCTBA U UX pELICHUE
KBagpaTHbie HEpaBEHCTBA U X PELICHUE
KBaaparHbie HEpaBEeHCTBA U UX pELICHUE
I'paduaeckas maTEpIIpETALIUS HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMS [IEPEMEHHBIMU

['padmyeckas nHTEpIpETAIIUS HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMS [IEPEMEHHBIMU
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KonTponbnas pabota nmo teme "HepaBencra"
KBanpatuunas ¢pyHkuus, e€ rpaduk u cBoicTBa
KBanpatnunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa
KBanpatuunas ¢pyHkuus, e€ rpaduk u cBoicTBa
[Tapabo:na, KOOpAUHATHI BEPILIMHBI TapaboIIbl, OCh
CUMMETPUH NapadoJIbl

[Tapabona, KOOpAMHATEI BEPILIMHBI TapaboJIbl, OCh

CUMMETPHUH T1apaboIIbl
[Tapabo:na, KOOpAUHATHI BEPIIMHBI TApaboIIbI, OCh

CUMMETPHUH NapadoJIbl
[Tapabona, KOOpAMHATHI BEPIIMHBI TapadoJIbl, OCh

CUMMETPHUU NapadoJIbl
[Tapabona, KOOpAUHATHI BEPIIMHBI TApabOIIbI, OCh

CUMMETPHUH NapadoJIbl
[Tapabona, KOOpAUHATHI BEPILIMHBI TapaboIIbl, OCh

CUMMETPHUH MapadoJIbl

I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

I'paduxn pynkmmii: y = kx, y = kx + b, y=k/x, y=x>,

y=VX, y=[X|

I'paduku Gpynxuumit: y = kx, y = kx + b, y=k/x, y=x3,

y=VX, y=[x|

I'paduxu pynkowmii: y = kx, y =kx + b, y=k/x, y=x°,

y=VX, y=[X|

I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

I'paduku dynkomii: y = kx, y =kx + b, y=k/x, y=x>,

y=VX, y=[X|

Konrponbnas padora no teme "®@yHkuun"
IToHsaTHE YHUCIIOBOH ITOCIIEAOBATEILHOCTHU
3ajaHue Mocae0BaTeIbHOCTU PEKYPPEHTHOM

— ek
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dbopmyoit u hopMyIoi n-ro ujaeHa
ApudmeTrueckas ¥ TeOMETpHUECKast POTPECCHH
Apudmernueckass 1 reoMeTpuUecKas Iporpeccuu
®opMyJIbl N-To YieHa apupMeTHIecKoil u

reOMEeTPUYECKON MpOrpeccuid, CyMMBI MEPBBIX N

YJICHOB
®opmyIiel N-ro WieHa apu(pMeTHIecKoi u

r€OMETPUYECKON ITPOrPeECCUil, CYMMBI IIEPBBIX N

YJICHOB
®opMyJIbl N-TO YieHa apuPMETUIECKOM U

reOMETPUYECKOM MPOrpecCUid, CyMMBI IIEPBBIX N

YJICHOB
®opMyJbl N-To YieHa apuPMETUIECKOM U

r€OMETPUYECKON MTPOrpecCuil, CyMMBI IIEPBBIX N

YJICHOB
®opmyIiel n-ro WieHa apupMeTudecKoi u

TF€OMETPUYECKOM IIPOrPECCUi, CYMMBI IIEPBBIX N

YJICHOB
N3006paxeHue wieHOB apupMeTHndecKon u

reOMEeTPUYECKOI Mporpeccuii TOUKaMu Ha

KOOPJMHATHOW IIOCKOCTH

N300pakeHne 4eHOB apu()hMETHUECKON 1
r€OMETPUYECKON MPOrpeCCril TOUKaMu Ha
KOOPJHMHATHOM IIJIOCKOCTH

JIMHEeWHBIN ¥ SKCTIOHEHITUAIbHBIA POCT
CrnoHble TPOLEHTHI

CioxHbIE TPOIIEHTHI

Konrponbnas padora no reme "Yucnossie

ocjieoBareabHoCcTH"
[ToBTOpeHwue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.

3anuch, CpaBHEHUE, IEUCTBUA C I€UCTBUTEIbHBIMU
YHUCJIAMH, YUCIIOBas IpsiMast
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[ToBTOpeHue, 0600IIEHUE U CUCTEMAaTH3allUsl 3HAHUH.

IIpoueHTHI, OTHOLIEHUS, IIPOIIOPLIUU
[ToBTOpEeHME, 0600IIEHNE ¥ CUCTEMAaTH3aIlUs 3HAHUH.

OxpyrieHnue, NpubIMmKeHNe, OIIeHKa
[ToBTOpeHue, 0600IIEHNE U CUCTEeMAaTH3allUsI 3HAHUH.

Pemienue TekcTOBBIX 3a7a4 apu(METHYECKIM

crrocoooM
[ToBTOpeHwue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.

Pemenune TeKCTOBBIX 33724 apI/I(i)MeTI/I‘IeCKI/IM

criocobom
[ToBTOpeHme, 0600IIEHNE U CUCTEMAaTH3aIIUs 3HAHUH.

Pemenne TekcToOBBIX 3a7a4 apuPpMETUUECKUM

crocoooM
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.

[TpeoOpa3oBanue anredpanuecKux BbIpaKEHUH,

AO0IMYCTUMBIC 3HAYCHHUA
HOBTOpeHI/IC, O606H_[€HI/IC " cucTeMaTu3anust 3HAHUH.

[IpeoOpazoBanue anredpanyecKux BHIPAKCHHH,

JIOTTyCTUMBIC 3HAUCHHSI
[ToBTOpeHue, 0600IIEHUE U CUCTEMAaTH3allUsI 3HAHUH.

[TpeoOpa3oBanue anredpanuecKux BbIPaKEHUH,

JIOTTyCTUMbIE 3HAUYCHUSI
[ToBTOpeHwue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH.

[IpeoOpa3zoBanue anredpandeckux BhIPAKEHUH,

JIOTTYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIEHNE U CUCTEeMAaTH3allUsl 3HAHUH.

@OyHKIMH: TOCTPOSHHE, CBOWCTBA M3YYECHHBIX (QYHKIUI
[ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 3HaHU.

OyHKIUU: TOCTPOCHUE, CBOMCTBA U3YYCHHBIX (DYHKIINH
[ToBTOpeHme, 0600IIEHNE U CUCTEMAaTH3aIIUs 3HAHUH.

@OyHKINU: TOCTPOCHUE, CBOMCTBA N3YYEHHBIX (PYHKUINN
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[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.

@OyHKIMH: TOCTPOSHHE, CBOWCTBA M3YYCHHBIX (PYHKIUI
IToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMs 3HaHU.

I'padpuaeckoe perieHue ypaBHEHHN M KX CHCTEM
[ToBTOpeHwue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.

['padpuueckoe perieHue ypaBHEHHUN U UX CUCTEM

Hrorosas koHTpoJbHAs paboTa
O000111eHIE U CUCTEMATH3alUs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Anrebpa, 7 xitace/ Mepansk A.T., Tlononckuii B.b., Axup M.C.; mox
penakuueit [Tononsckoro B.E., O01ecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3narenbckuil uentp « BEHTAHA-I'PA®Dy;
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

» AnreGpa, 8 kimacc/ Mepansak A.T'., [Tononckwuii B.b., Axup M.C.; ox
penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTcTBeHHOCThIO M3narensckuii nentp «BEHTAHA-T'PA®y;
AxknmonepHoe obuiectBo «M3marensctBo «lIpocBemenuey

» AnreGpa, 9 kinacc/ Mepsznsak A.T'., [Tononckuii B.b., Axup M.C.; nox
penakimueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuYeHHOMN
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y;

AxktmonepHoe o6miectBo «M3marensctBo «IIpocBemnienue

METOIUYECKUE MATEPHUAJIbBI IS YUUTEJIA

Anrebpa : 7 kiace : metoanueckoe nocodue / E.B. bynko, A.I'. Mep3nsik, B.b.
[Tononckuii, M.C. Sxup; OOI1eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO
M3narensckuii nentp "BEHTAHA-I'PA®"; AkiinonepHoe o0I1ecTBO
"UznarennctBo "[IpocBenienue"

Anrebpa : 8 kitacc : Meroguaeckoe nmocodbue / E.B. byniko, A.I'. Mep3mnsik,



B.b. Ilononckuit, M.C. Skup; OO111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckuii nentp "BEHTAHA-I'PA®"; AkiinonepHoe o0I1ecTBO
"UznarennctBo "[IpocBenienue"”

AnreOpa : 9 kiacce : Meroguueckoe nocoodue / E.B. byuko, A.I'. Mep3nsk,
B.b. Ionouckuit, M.C. SAxup; OO6111€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
M3narensckuii nentp "BEHTAHA-I'PA®"; AkiinonepHoe o0I11ecTBO

"UznarensctBo "[IpocBenienue”

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru - 6ubnuotexa [JOK

https://school-collection.edu.ru - enuHas KoIeKIus TUGPOBHIX
00pa30BaTENbHBIX PECYPCOB

https://uchi.ru - oOpa3zoBatenbHas onnaiH-maThopma "Yuu.py"
https://resh.edu.ru - rocynapctBenHast oOpazoBaTenbHas miaTopma
"Poccuiickast 351eKTpoHHas mKoJa"

https://edu.skysmart.ru - unTepakTuBHas pabouas TeTpaab Skysmart



