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HOACHUTEJIBHAA3SAIINCKA

Anrebpa sABIsSeTCSs OJHHMM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00€CTIEUNBACT U3YUCHHUE APYTUX AUCIMIUIUH, KAK €CTECTBEHHO-
HAy4YHOIro, TaK M TyMaHUTApHOIO LMKJIOB, €€ OCBOEHUE HEOOXOAUMO JUIs
POJOJKEHN 00pa30BaHus U B IOBCEAHEBHOM *U3HU. PazButne y oOydaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKICHUM U CYIIHOCTH alredpandecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKOW HAYKOM SIBIEHUN M MIPOIIECCOB
B NIpHUpOAEC U OOUIECTBE, POJIM MATEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOAUMBIX UIS aJalTallid B COBPEMEHHOM IH(PPOBOM
obmiectBe. M3yuenue anreOpsl obOecrmeunBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIUICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUSL U BBIBOJIBI,
bopmynupoBatbyTBEpKACHUSA. (OCBOEHUEKYpca anreOpploOecneurnBacTPa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroIIMXCSA: OHHM HCIOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PacCyKJeHus, 0000IIeHNE U KOHKPETH3aIl1I0, abCcTparupoBaHue M
aHanoruto. OOyuyeHue  anrebpe  mpennosaraeT  3HAYUTENBbHBIA  00BEM
CaMOCTOSATENBLHON JESATENbHOCTH OO0YYaIOIIMUXCS, IOATOMY CaMOCTOSITENbHOE
pelIeHre 3a1a4 ABJIAETCS pealnu3aunuen 1esTeIbHOCTHOrO MPUHIUIIA 00yYEHUS.

B crpykrype mnporpammbl yueOHOro kypca «AnreOpa» i OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANYECKHE
auHUM: «Yucnaa u BbIUUCICHUN», «ANTeOpanyecKue BBIPAXKEHUSN», «YPAaBHEHUS U
HepaBeHCTBa», «Dynkium». Kaxkmas u3 3TUX coaepKaTelbHO-METOAMYECKUX
JIMHUM pa3BUBACTCA HA NMPOTSHKEHUU TPEX JIET U3YyUYEHUS Kypca, B3aUMOJIECHCTBYS C
IpyTMMH €ro JHHUSIMH. B Xome wu3ydeHus ydeOHOro Kypca OO0ydaromumcs
IPUXOAUTCS JIOTUYECKH PACCYk IaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3THUM B mporpamMmy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zJenax
MaTeMaTU4eCKOro o0pa3oBaHus U CIOCOOCTBYIONIME OBJIAJICHUIO 00YUYarOIIUMUCS
OCHOB  yHHUBEpPCAJIbHOIO0  Maremarndeckoro s3pika. CopepxkaTenbHO U
CTPYKTYpPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHHM «Yucaa W BBIYUCICHUS CIYXKUT OCHOBOM JUIst
JTaNbHEHIIero U3y4eHus MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCS
JIOTUYECKOTO MBIIUIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHu, a
TaK)K€ IPHUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JJIs TOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O 4YKCIEe HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
CBsI3aHOCPAlMOHATBHBIMUHHPPAIIMOHATBHBIMUYHCIIaMU,()OPMUPOBAHIEM



MPEJICTaBACHU O JEMCTBUTEILHOM YMCIE. 3aBEpIICHHUE OCBOCHHS YHCIIOBOM
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

ConeprxaHueIByXareOpandeCKUXITNHUA—«AITeOpandeCKUEBBIPAKCHUS» U
«YpaBHEHUs] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYy4arOUIMXCS
MaTEMaTUYECKOro ammapara, HeOOXOIUMOTO JUIsl PEIIeHHs] 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI'O 001iero o0Opa3oBaHMsl Yy4eOHBbII MaTepuall TPYNIHUPYETCS BOKPYT
palMoOHANbHBIX BBIpAKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MATEMaTUKU KaK
A3bIKa JUISL TIOCTPOEHUS MaTeMaTUYeCKUX MOJENel, ONMMCaHUs IPOLECCOB H
SBJICHUN peaibHOro mMupa. B 3amaun oOyueHus anredpe BXOAT TakKeaalbHEHIIee
pPa3BUTHE AITOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOAUMOro, B YaCTHOCTH, IS
OCBOEHHUS Kypca WH(GOpPMAaTUKH, U OBIAJCHHE HAaBBIKAMU JEAYKTHBHBIX
paccyxnenuii. IIpeoOpa3zoBanne CUMBOIBHBIX (OpPM CIIOCOOCTBYET DPAa3BUTHIO
BOOOpaXeHUs1, CHOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATBHO-TPAPUUECKON JTMHUU HALIEJIEHO HA MOJy4YeHUe
OOy4YaromMMHUCS 3HAHUNA O (PYHKIMSAX KaK Ba)KHEHIIEH MareMaTH4ecKol MOJAeNd
JUISL ONMCAHUS U UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIA B IPUPOAE
u oduectBe. M3yyeHne maTepuana crnocoOCTBYET pa3BUTHIO y OOydYarOIIUXCS
YMEHUS UCIOJIb30BaTh Pa3INYHbIE BHIPA3UTENbHBIE CPEJCTBAS3bIKA MATEMATUKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIad B (OpMHpPOBaHUE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTHU [IUBUIIN3AIUU U KYJIbTYPBI.

CornacHoyueOHOMYTUTaHYB7—9KIaccaxu3zydaeTcay4eOHbIMKYpC

«Anre0pa»,KOTOPBIMBKIIIOUAETCIIE Y OIIIMEOCHOBHBIEPA3AETbICOIEPIKAHUS:

«Yucna u BbIUHCICHUA», «ANreOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha n3yuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kitacce—
102 4gaca (3 gaca B Heaento), B 8 kinacce — 102 gaca (3 yaca B Heien0), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).



COAEP KAHUEOBYYEHUSA
7 KIIACC

Yucnau BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATHYHBIE, MEPEXO] OT OJHOM (DOpPMBI 3amucu
npobeit k gpyroil. IloHsThe panMOHaNBHOrO 4YHUCIA, 3aluCh, CpPaBHEHHE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uuced. Apudmernyeckue JeHCTBUS €
palMOHAIBHBIMYM 4YHMCiamMu. PemieHue 3aa4 U3 peanbHOM MPAKTUKW Ha 4acTH, Ha
poou.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpeaeieHne, npeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEAEIICHHUS, 3allUCh 00apIIMX YKcell. [IponenTsl, 3anuch
IPOLEHTOB B BUJAE JpoOU U ApoOH B BUAE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4il HA
MPOLIEHTHI, PELICHNE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4ucile TmpsMas u  oOpaTHas
IIPOIOPLIMOHAIBHOCTH.

AuredpanvecKueBbIPAKEHUS

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEpEeMEHHOU. [JonmycTumeble
3Ha4YEeHUA NepeMeHHBIX. lIpencraBnenne 3aBUCUMOCTH MEXAYBEIUYMHAMU B BUJIE
dbopmyisl. Beruncnenusimopopmynam. [IpeodpazoBanneOyKBEHHBIXBBIPAKESHUH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHHS, TMpaBWiIa NpeoOpa3oBaHUs CYMM H
POU3BEJCHUH, MPaBUIIa PACKPBITHSI CKOOOK UIPUBEICHUATIONOOHBIX ClIaraeMbiX.

CBOMCTBACTENEHNCHATYPAJIbHBIMIIOKA3ATEIIEM.

OnHowiensl 1 MHOrowiIeHbl. CreneHp MHOrowieHa. ClioeHne, BEIUUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIBI COKPALIEHHOTO YMHOXKEHHUS: KBAAPATCyMMBbI
U KBaapar pasHocTh. Popmyiia pa3HOCTH KBaapaTOB. Pa3iiokeHHe MHOTOYJICHOB
Ha MHOYKUTEJIN.

YpaBHEeHUSIUHEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUM.

JluHetHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOrO
YpaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHEeHH. CoOCTaBlieHHE YpaBHEHUH IIO
YCJOBHIO 33J]a4u. PenieHrne TeKCTOBBIX 3a/1ay C TOMOIIbIO YPaBHEHUIA.

JIuneitHoe ypaBHEHUE C JABYMs MEpPEMEHHbIMU U ero rpaduk. Cucrema aByX
JIMHEWHBIX YPAaBHEHHM C JByMs NEPEMEHHBIMU. PerieHue cucrem ypaBHEHHM
cnocoboM MOACTaHOBKH. [lpuMepsl pemieHus TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopannara Toukn Ha npsiMoii. YucinoBbele NpoMexyTKU. PaccTosaHue mexay
JBYMSI TOUKaMU KOOPJAMHATHOMN MPSAMOM.

[IpssmoyronbHas cuctema koopauHaT, ocu Oxu Oy. AOcuucca U OpaHHATA
TOYKH HAa KOOPJAWHATHOU mockocTu. [Ipumepsl rpadukos, 3aaHHbIX GOopMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTei. Ilomsrtue dynkiuu. ['padux
¢bynkuuu. CorictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpapuk.I'paduk dyHkuun
y = |x|. 'paduueckoe penieHue JIHUHEHHBIX YPAaBHEHHH M CHCTEM JIMHEWHBIX
YPaBHEHUM.

SKJIACC

Yucnau BbIYMCICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uUppalMOHAIBLHOM YHCIIE.
JlecsaTuunbie TPUOTMAKEHUS UppAITMOHAIBHBIX uncesn. CBoicTBa apudMeTHIecKux
KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHCJICHUAM. J|eHCTBUTEIIbHBIE YUCTIA.

CrenenbcuenbiMoka3aresieMmueécBorcTBa. CTaH1apTHAS3AMIUCHUYUCIIA.

AJsire0panvecKueBbIPaKeHU S

KBampaTHbIil TpEXUsieH, pa3noKeHue KBaApaTHOTO TPEXUIIEHa HAMHOKUTEIH.

AnrebOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi apoOwu.
CnoxxeHrne, BBIYHTAHWE, YMHOXKCHHE, JCJICHHE anreOpandeckux JIpoOei.
PanrionasibHbIe BRIpaKEHUS U UX MpeoOpa3oBaHuE.

YpaBHeHUSIUHEPABEHCTBA

KBanpatHoe ypaBHenue, (popMyna KOpHEH KBagpaTHOro ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHHUM, CBOIAIIMXCS K JMHEHHBIM M KBaJPATHBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEpIpeTalyisl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl II€peMEHHbIMHU. [Ipumepsl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

PemienneTekcToBRIX3a4a4alIre0panyeCKMMCIIOCOO0M.

YucoBble HEPABEHCTBA U UX CBOWCTBA. HEepaBEHCTBO C ONHON NEPEMEHHOM.
PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cuctembl JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOYyHKIUU

[Tonsitne ¢ynkmuu. OOnacTh ONpeneiaeHus] W MHOXECTBO 3HAYCHUU
dbyukiuu. CriocoOsl 3aaHust GyHKITHI.

I'paduxdynkuun.UrenuecpoiictBpynkuuunoeérpadpuky.Ilpumepsirpagukon
(GyHKIUH, OTpaXKarOIIUX peaibHbIE MPOIECCHI.



@OyHKIMY, OIMUCHIBAIOIINE TIPAMYI0O M OOpaTHYI IPOMOPIMOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukiun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUI.

IKJIACC

Yucs1an BIYMCTICHUSA

PaunoHnanpHbple yucia, MppalMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSMOM.

CpaBHEHHME JIEMCTBUTENIbHBIX 4HCEN, apU(pMETUYECKHE JIEUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIETO MHpa, AJIUTENBHOCTh IHPOIIECCOB B
OKPYKaFOIIEM MUPE.

[TpubnmxEHHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh MpUOIMxeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHEeHUSIUHEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHue ypaBHEHHMH, CBOISIIUXCS K JIMHEUHBIM.

KBanpaTHoeypaBHeHue. PermienueypaBHEHU,CBOAA M X CAKKBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHMM. PeleHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ OByMs MEPEMEHHBIMU U ero rpaduk. Pemenue cucreM aByX
JIMHEWHBIXYPABHEHUNCABYMSIIEPEMEHHBIMU. PellIeHreCuCTEMIBY X YPaBHEHH,
OJTHO W3 KOTOPHIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEpIIpETalts CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMU.

PemenuerexcroBpix3aauyanre0panieckKuMCcIoco0oM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne JIMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padmyeckass uHTEpIHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIMHA

KBagparnunasdyunkims,e€rpaduxucpoiictsa.llapabona,koopIuHATHI
BEPIINHBI TapadoJIbl, 0Ch CAMMETPHUH 1TapadoJIbI.

Ipadukn Gpynximit: y =kx, y=kx +b, y=k/x, y=x3, y =Vx, y = x|, 1 ux
CBONCTBA.

YucaoBbIenoc/1e10BaTe IbHOCTUMIIPOTPECCHU



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATEIbHOCTH
peKkyppeHTHOH (hopmyiol u popMyioit #-ro ueHa.

Apudmernueckas U reoMmerpuueckas nporpeccuu. Oopmyibl n-ro 4ieHa
apuPMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX NUJICHOB.

N300paxxeHne wiIeHOB apU(pMETUYECKOM M T'€OMETPUYECKOM Mporpeccui
TOYKaMHM Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBI W SKCIOHEHUHUAIBHBIA POCT.
CoXHbIE NPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

JInYHOCTHBIEPE3YJIbTATBIOCBOCHUSATIPOTPAMMBIYU€OHOTOKYpCa
«Anredpa»xapaKkTepu3yrTCs:

1) naTpuoTH4YeCcKOCBOCIIUTAHUE:

NPOSIBIEHWEM MHTEpeca K TMPOLNUIOMY M  HACTOSALIEMY POCCHUHCKOMN
MAaTEMAaTHKH, LEHHOCTHbIM OTHOLIIEHHEM K  JIOCTUKEHHSIM  POCCHUCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMaTHUYECKOM IIKOJIbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUN B IPYTHX HayKaxX W MPUKJIAIHBIX cepax;

2) rpakIaHCKOeH1yXOBHO-HPABCTBEHHOEBOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN IpakJIaHUHA U Pean3alii ero
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SBICHUHU, MPOIEAYP TPaKIAHCKOTO OOIIecTBa (Hampumep,
BBIOOPBHI, ONPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUNW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPaJbHO-3THYECKUX NPUHIHUIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BOEBOCIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE YyYacTUE B PEIICHUH NPAKTHUYECKUX 3ajad
MaTE€MaTH4YE€CKOW HAIPaBJIC€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
oOpa3oBaHUs Ha MPOTSHKEHHM BCEHM JKM3HU Ui YCHEIIHOW MpOoQecCHOHATbHON
NESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX yMEHHWH, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEMUHIUBUTyIbHOU TPACKTOPUU OOpa30BaHUS U SKM3HEHHBIX TIAHOBC
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEHH;

4) 3cTeTHYECKOEeBOCIIMTAHME:

CIIOCOOHOCTBIO K DMOIMOHAJIBHOMY M  3CTETHYECKOMY BOCHPHUSITHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHUH, PACCYKICHUH, YMEHUIO BHUJCThH
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTUHAYYHOT ONIO3HAHMS

OpUEHTAIlME B JICATEIBHOCTH Ha COBPEMEHHYK) CHUCTEMY HAy4YHBIX
NpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI YEJIOBEKA, MPUPOABI U
oOlllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYECKOU
JIESITEJIbHOCTH, ATAoB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHS LUBWIM3AIWH,
OBJIQJICHUEM SI3IKOM MATEMaTHKH M MAaTEMAaTHUYECKOW KYJbTYPOW KaK CPEJACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMHU HABBIKAMU HCCIEI0BATEIBCKOMN
JIEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POpPMHPOBaAHHE KYJIbTYPHI 310POBbSA H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHSTh MATEMATHYECKHE 3HAHWS B MHTEPECAX CBOETO
3I0pOBbsl, BEACHMS  340pOBOro  oOpa3a KU3HU (300pOBOE  MUTaHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH U OTHBIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa peQIIEKCHM, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0TH4eCKOeBOCIIUTAHME:

OpHEHTalMel Ha TPUMEHEHUE MaTEMaTUYECKUX 3HAHUM U PEIICHUS 3a/1a4B
00JIaCTH COXPAaHHOCTU OKPY’Karollel Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MMOCIEACTBUI JUIsl OKPY’KAOIIEH CPeJibl, OCOZHAHUEM TII00AIIBHOTO
XapakTepa 3KOJOTHUYECKUX MPOoOJIeM U MyTel UX peleHus;

8) aganTanus K M3MEHAIUMCH YCIOBUSM COLHUAJIBHON M NMPHPOXHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENENEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO EATEIBHOCT, B TOM YMCIIE
YMEHHE YUUTbCA y JPYrHX JIOAEH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 ONbITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
(bopMyaMpOBaTh UAEH, OHITHS, TUIIOTE3bl 00 0OBEKTaX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMbIE pEIICHUs] U ACHCTBUA, (POPMYIMpPOBATH W OLIEHUBATh PUCKH U
HOCIeACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIEPE3YJIBTATBI

Ilo3HaBaTeJbHBbICYHUBEPcAJIbHbICyUeOHbIenelicTBUS ba3oBbie

Jornyeckue JecTBUA:
e BBISBIITBUXAPAKTEPU30BATHCYIECTBEHHBIEIPU3HAKUMATEMATHYECKUX

00BEKTOB, MOHATHUM, OTHOIICHUA MEXIy MOHATUSAMHU, (POpMYIHpOBATH
omnpeneneHusl MOHATHUM, YCTAaHABIMBATh CYUIECTBEHHBI  IpU3HAK
KJIacCU(pUKAIlMU, OCHOBAHUA i1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJMMOTI0 aHAJIN3a;

e BOCHpPUHMMATh, (OPMYIUPOBATH MW  NPeoOpPa3oBbIBATH  CYXKIACHHUS:
YTBEPAUTENbHbIE U OTPULIATENIbHbIE, €IUHUYHBIC, YACTHbIE M O0OIIHeE,
YCIJIOBHBIE;



BBISIBIISITh ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuUBOpeursi B ¢akTax, JAHHBIX, HAONIOJACHHUSAX W YTBEPKICHUSX,
npeaiaraTh KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH MITPOTHBOPEYUHIA;
JIeaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
paz0bupaTh JT0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPKIACHHUH (TIPSAMBIC U OT
MPOTUBHOT0), MPOBOAWTH CAMOCTOSITCIIBHO HECIIOKHBIC JOKAa3aTeIhCTBA
MaTeMaTH4ecKux (aKkToOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HawbOoIee MOAXOAAINMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Bba3zoBblenccienoBarebCKue1eHCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUH MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIHE NPOTUBOpEUHE, MNpodIIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATH HMCKOMOE | JIaHHOE, (OPMHPOBATH
TUTNIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEJOBAaHUE IO  YCTAHOBJICHHIO
OCOOCHHOCTEHI MaTEeMaTHYECKOI0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTEIIHO (OPMYITHPOBATH 0OOOIICHNS W BBIBOJBI IO pE3yJIbTaTaM
MPOBENEHHOTO HAOIOIEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

POTrHO3MPOBAaTh BO3MOXKHOE pPAa3BUTHE MpPOLIECcCa, a TaKXKe BBIIBUTATh
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGoracundopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HW30BITOYHOCTh HHQOpMAIUU, ITaHHBIX,
HEOOXOIMMBIX JJISI PEIICHHS 3a]1auu;

BBIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
“H(pOpMAaIHIO Pa3IMYHBIX BUI0B U (HOPM IIPEICTABIICHHS;

BBEIOMpaTh (opMy TpeACTaBiIeHUs HHGPOPMAIUM UM WIUIIOCTPUPOBATH
peliaeMple 3ajJaud  CXEMaMu, JuarpaMmaMy, WHOW Tpadukold U HUX
KOMOHWHAITUSMU;

OIICHUBAaTh HAJEXKHOCTh HMHPOPMAIMU IO KPUTEPUSIM, MPEII0KEHHBIM
YUIUTEIEM HIH CHOPMYIUPOBAHHBIM CaMOCTOSTEILHO.

KoMMmyHuKaTHBHBIEYHHBepCAJbHbIey4eOHble1elCTBHUS:



BOCIPUHUMATh U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUH CYCIOBHSIMU
U 1eIsIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 1O XOJIY
peleHus 3a1a4i, KOMMEHTHPOBATh MOJTYUYEHHBINA Pe3yIbTarT;

B X0Jle¢ 00CYXICHHS 3aJaBaTh BOIPOCHITOCYIIECTBYOOCYKAAEMOM TEMBI,
Ipo0OJIeMBbI, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJIEH, HAIICIICHHBIC Ha TIOWCK
peIIeHUs, COMOCTaBISATh CBOM CYXKICHHUS C CYXICHUSIMU JPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh Pa3IMYUEe M CXOJACTBO MO3UIIHI, B
KOpPEKTHOU popme GpopMyIupoBaTh pa3HOIIaCusl, CBOU BO3PAXKEHHUS;
NOPEACTaBIATh  PE3yJbTaThl  PEIICHUS  3a/Jayd,  OKCIEPUMEHTA,
UCCJIEIOBAHUs,  IPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUU;
MOHUMATh U MCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHTHON UUHINBUY ATbHON
paboThI IpU PEIICHUH YYECOHBIX MaTeMaTHYECKUX3a/1ay;

NPUHUMATh 1[€b COBMECTHOM NE€ATENbHOCTH, TUIAHUPOBATh OPraHU3AINIO
COBMECTHON palOTHI, pachpenensTh BUIbl pabOT, JAOroBapUBaThCH,
00CcyXmIaTh MpoIecC U pe3yabTaT padoThl, 00001IaTh MHCHUS HECKOJIBKHUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBHITIOIHATH CBOIO YacThpaOOTHI
UKOOPAMHUPOBATHCBOUEHCTBHUSAC APYTUMHU YWICHAMUKOMAH/IbI, OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIeyHUBepCcaJbHbIeyuUeOHbIe e CTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM PEIICHHS 3aJa4yu (WId €ro
4acTh), BBIOMpATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUK.

CﬂMOKOHTpOJ’Ib,3MOHHOHaﬂbeIﬁHHTeHﬂeKTZ

BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B [I€SITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATa IECITEIbHOCTH MOCTABICHHOMN LEIUN
YCJIOBHUSM, OOBSCHITH NMPUYUHBI JOCTHKCHUS WIIM HEIOCTHDKCHUS IICIIH,
HaxOJIUTh OMHUOKY, 1aBaTh OIICHKY NMPUOOPETEHHOMY OIIBITY.



NPEAMETHBIEPE3YJIBTATDHI

K xonmy oOyuenuss B 7 kJjacce OOy4arolUMWCA TMOJIYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

Yuciau BLIYHCTEHUS

BrimonHsaTh, couyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apUPMETUUECKUE
JIEHUCTBUSA C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsi YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CHOCOOBI ¥ MPUEMBI BBIUMCICHUSI 3HAYEHUMN JIPOOHBIX BBIPAXKEHHM, COIepkKaIInX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoauTh OT oAHOW (DOPMBI 3aUCU YMCEN K Apyroil (mpeoOpa3oBbIBATh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO JIPOOH).

CpaBHUBaThUYNOPSAA0UYNBATHPAIMOHATBHBICUUCIA.

OKpyrnsaTe yucna.

BBITOTHATE IPUKUIKY W OLICHKY pe3yJibTaTa BRIYMCICHUH, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JCHCTBUSA CO CTENECHSIMHU C HATYPAIbHBIMU
MOKA3aTEeISIMH.

[IpumeHsATh TpU3HAKK JAEIUMOCTH, PA3IOKEHHE Ha MHOXKUTEIMHATYPATbHBIX
YHCElL.

Pemate mpakTUKO-OPHMEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLUIEHUEM
BEIIMYMH, MPOTOPIIMOHATBHOCTHIO BEIMYMH, MPOIEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl PEIIeHUs 3a7a4d ¢ YYETOM OTpaHWYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0OpanvecKueBbIPAKEHU S

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATHEE
B I[IPOIIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxomuth 3HaueHWss OYKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoinonssaTe npeoOpazoBaHus LEIOT0 BHIPAXKEHHS] B MHOTOWJICHIIPUBEICHUEM
NOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpInonHAT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTIOYJIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyecTBIATh PA3NOKEHUE MHOTOUYICHOB HAa MHOXHUTEIU C TOMOUIBIO
BBIHECEHUSI 332 CKOOKM OOIEero MHOXHUTENS, TPYIIUPOBKA CJlaraeMblx,
npuMeHeHus (POpPMyJT COKPAILIEHHOTO YMHOKEHHUS.

[TpumeHnsaTy mpeoOpa3oBaHUS MHOTOUYJICHOB JJIS PEHICHUS Pa3IMYHBIX 3a/1a4
U3 MaTeMAaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBaTh CBOICTBA CTENEHEW C HATypaJbHBIMU TOKA3aTeNsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.



YpaBHECHUSIUHEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSAsS NIpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, ABiseTcs
JIM YACIIO KOPHEM YPAaBHEHUS.

[TpumensTh Tpaduueckrue METObI IPU PEIICHNUN JTUHENHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuUMeEpbl Map YHCEN, SBISIIOUUXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHHS C IBYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS CABYMS
IIEPEMEHHBIMH, M0JIb3YACh I'pa)KOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHUS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
qyucie rpauyecKu.

CocTaBisATh M pelIaTh JHHEMHOE YpPAaBHEHHE WJIM CUCTEMY JMHEHHBIX
YPaBHEHUH 110 YCIOBHUIO 33Jja4M, HHTEPIIPETUPOBATH B COOTBETCTBUU CKOHTEKCTOM
3a/1a4 MOJYyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N300paxxaTbHaKOOPAMHATHOUNIPSIMOUTOYKHU,COOTBETCTBYIOLINE3aIaHHBIM
KOOpAWHATaM,JIy4H, OTPE3KHU,MHTEPBAJIbL,3alIMChIBATHUNCIIOBbIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtrMeyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MNOMOIIbIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, II€HAa, KOJWYECTBO, CTOUMOCTb,
IPOU3BOJUTENBHOCTD, BpEMsI, 00bEM pabOTHI.

Haxonutb3naueHnepyHKIMUIIO3HAYCHUIOEEAPTyMEHTA.

[Tonumats rpaduueckuii cnocod MpeaCTaBICHUS M aHaAIW3a HMH(POpMAaIH,
U3BJIEKAaTh U UHTEPIPETUPOBATh HHPOPMALUIO U3 TPadUKOB pealbHbIX IPOIECCOB
Y 3aBUCUMOCTEM.

K koHuy oOyueHus B 8 Kiacce oOydyaromuiics IOJYYHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIBTATHI:

Yucs1an BIYMCTICHUSA

Hcnonp30BaTh HadalbHBIE TNPEICTABICHUS O MHOXECTBE JEUCTBHUTEIIBHBIX
YuCcell AJIsl CPaBHEHUs, OKPYTJICHHUS] U BBIUMCICHHUM, N300paxkaTh JeHCTBUTEIbHBIC
YKCJIa TOYKaMU Ha KOOPJAMHATHOMN MPSAMOM.

[IpumeHATh TOHATHE apU(METHUECKOTO0 KBAJPATHOIO KOPHS, HAaXOIUTh
KBa/IpaTHbIE KOPHH, HCIOJb3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKAIIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OONBIIMX U MAJIbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npo0eit u crenieHeit yucia 10.
AJire0OpanvecKueBbIPAKEHU S
[IpyuMeHATh TOHSATHUE CTENEHW C LEIbIM [0KAa3aTelieM, BBIIOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COEPKALUX CTEIIEHH C LIETbIM MOKa3aTesIeM.
BrInonHATh TOXKAECTBEHHBIE MTPEOOPA30BaAHUS PAlUOHATIBHBIX BhIpAKCHUITHA
OCHOBE TPaBUJI ICUCTBUI HAI MHOTOUYJICHAMU U aJITeOpandeCcKUMH TPOOSIMH.
PacknanpiBaTbKBaIpaTHBIATPEXWICHHAMHOKHUTEH.
[IpumensaTs npeoOpa3oBaHus BBIPAXKESHUH IS PEIICHUs PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKHU.
YpaBHeHUSIUHEPABEHCTBA
Pemats nuHEHBIE, KBaJpaTHbIE YpaBHEHUSI M pallMOHAJIbLHBIC YpaBHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.
[IpoBoauTe mpocrene UCCIEI0BAHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B
TOM YHKCJIE C IPUMEHEHUEM TpauuecKux MpeACcTaBiIeHUN (yCTaHaBIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yPaBHEHUW PEILICHUS, €CIU UMEET, TO CKOJBbKO, U
npouee).
[TepexoauThOTCIIOBECHON(OPMYITUPOBKH3aIaunKeEareOpandecKONMOaeTTn
C TOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl YpPaBHEHMIA,
UHTEPIPETUPOBATHBCOOTBETCTBUMCKOHTEKCTOM3A/IAUUIIONyYEHHBIPE3YIbTAT.
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIi CPAaBHEHMS, OIICHKH,
pelaThINHEHHbICHEPAaBEHCTBACOIHONIIEpEMEHHOMMUXCUCTEMBI,1aBaTbrpaduueck
VIO WJUTFOCTPALIMIO MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.
DOyHKIMHA
[lonuMaTs W UCTONB30BaTh (PYHKIIMOHAIBHBIC TOHSTHUS M SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O03HAUYEHUS), ONPENEsATh 3HAUeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUU TI0 €€ TpaduKy.
CrpoutsrpaduxudneMeHTapHbIX QyHKINHBUIA:
y =kix, y =x2, y = x3,y = |x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOI
dbynkuuu o e€ rpaduky.
K kxoHiy oOydeHuss B 9 kJacce OOyYarOIIMICA MOMYYHUT CIEAYIOIIUE
MpPEAMETHBIE PE3YIbTATHI:
Yuciian BbIYMCICHUSA
CpaBHUBAaTh U YHNOPSAOYMBATH PALMOHAIBHBIE M HPPALMOHAIBHBIE YHUCTA.
BrimonuarsapudmMeTHuecKUe1eMCTBUACPAIIMOHATBHBIMUYHUCIIAMH,
coueTrass YCTHbIE U TIUCbMEHHBIE MPUEMBI, BBINOIHATH BBIYUCICHUS C
UppalMOHATbHBIMU YUCIaMHU.



HaxomuTh 3HadeHUsT CTENEHEW C LEeJNbIMU MOKa3aTelsIMA W KOPHEH,
BBIUUCJIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh JNEUCTBUTENbHBIC YKCIA, BBINOJHATh MPUKUIKY pe3ysibTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKECHHUIM.

YpaBHeHUSIUHEPABEHCTBA

Pemare nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOISAIIMECS K
HUM, NIPOCTENIIE TPOOHO-paIlMOHATIbLHBIE YPaBHEHHUS.

Pemate cucteMbl ABYX JIMHEMHBIX YPaBHEHHH C JIByMsI NEPEMEHHBIMUA U
CHUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemate TekcToBBIe 3ajaun  anreOpanyeckuM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPABHEHUS WA CUCTEMBI JIByX YPABHEHHH C ABYMS IEPEMEHHBIMU.

[IpoBOoauTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJI€ ¢ IPUMEHEHHEM rpadUueCcKuX MpecTaBiIeHul (yCTaHABINBATh, HMEET
JIA YPaBHEHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJBKO, W
npouee).

Pemiats nuHeliHBbIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh
pELICHUE HEPABECHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBAaTh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTemMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATh PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTbHEPABEHCTBANIPUPEIICHUUPAZTUYHBIX31a4.

DOyHKIUU

Pacnio3naBath (PyHKIMKM U3y4YeHHBIX BHIOB. [loka3pIBaThCXeMaTUUECKU

PacCIoIOKEHUEHAKOOPIMHATHONTUIOCKOCTUT PAPUKOBPYHKITUHBU 1Ay =KX, )
=lx+b,y=k/x,y=ax2+bx+c,y=x3,y=\X,y=|x|,B3aBUCHMOCTHOT 3HAYCHHiI
KO3 (UIIUEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIUH.

CtpouThbun300pakaTbcXeMaTUYECKUTPAPUKUKBAIPATUIHBIX QD YHKIIUMN,
ONMCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIUHI 1O UX Tpadukam.

Pacno3naBaTh kBajipaTUUHYIO QYHKLHUIO MO (hOopMyJie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUH.

YncJ10BbIENIOCI€10BATEILHOCTHHIIPOTPECCHH

Pacno3naBate apuMETHUECKYyI0 U TE€OMETPHYECKYI0 TMPOTPECCUU MpU
Pa3HbBIX COCcO0ax 3a/1aHusl.

BbINOAHATE  BBIUMCICHHS C  HWCHOJBb30BaHMEM (OpMyn n-ro  4jeHa
apuPMETHIECKON 1 TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4iI€HbI MOCIEIOBATEILHOCTH TOYKAMU HA KOOPAWHATHOM
TUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
qHCIie 3a/1a4U U3 PEaTbHOMN JKU3HH (C MCITOJIb30BAHUEM KaJbKYJIATOPA, ITUPPOBHIX
TEXHOJIOTH).



TEMATHYECKOEIIJNTAHUPOBAHHUE

7 KJIACC
KounyecTBOo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHnuepa3zaeioBUTEM uudpoBbIe
Nen/m P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 YucnauBsunciaeHus. ParinoHaibHbIe yncia 75 5 0 bubmmorexal [OK
https://m.edsoo.ru/7f415b90
bubmnorexal [OK
0
2 AJIrCOpAHICCKHCBLIPAACHH 27 2 https://m.edsoo.ru/7f415690
Bbubnuorexal [OK
3 VYpaBHEHUSMHEPABEHCTBA 20 2 0 hitos://m.edsoo.ru/TF415690
bubnuorexal lOK
. 0
4 Koopaunatsiurpaduiit. Dymiiun 24 2 hitps://m.eds00.ru/7f415b90
bubmmorexal [OK
1 0
> Hosropennenobobuerne 6 https://m.edso0.ru/7f415b90
OBLIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 102 9 0



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

SKJIACC

Kouan4yecTBo yacoB DJIeKTPOHHBbIE
HaunMeHoBaHHMepa3/1e0BUTEM uugpoBbie
Nen/m P Kontpoabusie | IIpakruyeckue (itpp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmorexal [OK
1 Uucnauseraucinenus. KBagpaTaeie KOpHU 15 1 0 httos://m.edsoo.ru/7f417af8
) YucnaupbrauciieHUs. CTENEHbCIEIBIM 7 0 0 bu6nmmorexal [OK
IoKa3arejieM https://m.edsoo.ru/7f417at8
3 AnreGpanyecKrueBbIpaKEHUS. 5 | 0 bubmmorexal [OK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKueBbIPaKEHHS. 15 1 0 bubnmorexal [OK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBuenusinnepaBeHcTBa. KBagparuoie 15 1 0 bubmmoTtexal [OK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHUsIMHEPAaBEHCTBA. CUCTEMBI bubmmnorexal [OK
6 . 13 0 0
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmmortexal [OK
7 VYpaBHeHusnHepaBeHcTBa. HepaBeHcTBa 12 1 0 httos://m.edsoo.ru/7f417af8
bu6nmorexal lOK
8 Oynakunun. OCHOBHBICTIOHSATHS 5 0 0 httos://m.edsoo.ru/7417af8
bubmnorexal [OK
9 o 1 9 0 0
e https://m.edsoo.ru/7f417af8
Bbu6nuorexal [OK
10 [ToBTOpEeHNENOO00IIEHE 6 1 0 httos://m.edsoo.ra/7E41TafS
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 6 0



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

IKJIACC

Kouan4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMepasaej0BUTEM (uudposbIe)
Nen/m Kontpoabusie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 YucnanssluncieHus.J[eiCTBUTENBLHbBIC YHCTIA 9 1 0 bubmuoreka [JOK
https://m.edsoo0.ru/7f419d08
) VYpaBHEHUAMHEPABEHCTBA. Y pABHEHHUSIC 14 1 0 bubnuorexa [JOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHusinHepaBeHCTBA. CUCTEMBI 14 1 0 bubnmoreka [JOK
YpaBHEHH https://m.edsoo.ru/7f419d08
bub6auoreka IIOK
4 VYpaBHeHUsiMHEpaBeHcTBA. HepaBeHcTBa 16 1 0 hitps://m.cdsoo.ru/7f419d08
5 Oy 16 1 0 bubmuoreka [JOK
https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBblenociieI0BaTEIbHOCTH 15 1 0 hitps://m.edsoo.rw/7f419d08
7 [ToBTOpEeHME,0000111eHNE,CHCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 7 0



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

YYEBHO-METO/IMYECKOEOBECIEYEHUEOBPA3OBATEJLHOTO
MPOLIECCA
OBSA3ATEJLHBIEVYEBHBIEMATEPUAJNBILITYYEHUKA

7Knacc

1. Anrebpa: 7 xkjacc: y4YeOHMK [UJIs ydammxcs oO0Ieo0pa3oBaTeIbHBIX
yupexaenuit / A.I'. Mep3msik, B.b. Ilononckuit, M.C. Sxup. — M.: Benrana-
['pad, 2012.

2. Anrebpa: 7 Kiacc: AMIAKTHYECKHWE MaTepuaibl: MOCOOHWE ISl yJamluxcs
obieoOpazoBarenbHbIX yupexaeHuit / A.I'. Mepsnsk, B.b. ITononckuii, E.M.
PabunoBuy, M.C. Slkup. — M.: Benrana-I'pad, 2013.

3. AnreOpa: 7 knacc: metoauueckoe nocodue / E.B. bynko, A.I'. Mep3sik,
B.Bb.ITononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2013.

8knacc
1. Anredpa:8kiacc: y4eOHUK Ay YAl X c100111€00pa30BaTENbHBIX yUPEKACHHM/
A.Il'. Mepansik, B.b. [Tononckuii, M.C. Sxup. — M.: Benrana —I'pad, 2013.
2. Anre0pa:8 Kiacc:IuAaKTUYeCKue MaTeprabl: COOPHUK 3a7a4 U KOHTPOJIbHBIX
pabot/A.I""Mep3isik,B.b.ITononckuit, M.C. Sxup.—M.:Bentana—I"pad,2013.
3. Anre6pa:8knacc:metoanueckoenocooue/E.B.bynko,A.I'.Mep3mnsk,B.b.
[Tononckuii, M.C. Sxup. — M.: Bentana —I'pad.

9knacc
1. Anrebpa- 9 knacc: y4yeOHUK i ydammxcsi 00I11eo0pa3oBaTeIbHBIX
yupexaeHuit/A. I'. Mepsnsak, B. b. Ilomonckuit, M.C. Sxup. — M.:

Benrana-I'pad, 2019.

2. Aunrebpa — 9xnacc: meroguueckoe nocodue/ E. B. byiko, A. I'. Mep3isk,B.
b. I[Tononckuii, M. C. Sxup — M: Benrana — I'pad, 2014

3. Anrebpa — 9xilaccaIuIakTUYECKHE MaTepuaibl: MOCOOMe i ydalluxcs
obmeoOpazoBarenbHbIX yupexkaeHuit / E. B. bynko, A. I'. Mep3nsk, B. b.
[Tonouckuii, M. C. SIxkup — M: Benrana — ['pad, 2014

METOJUYECKUEMATEPUAJIBLIJIAYYUTEJIA
MepzmsakA.I'. ITonouckuiiB.b., AxkupM.C.;noapenakuueiil loqonsckoroB.E., Jlugak

TUYECKUE MaTepHuaibl, Anredpa, 7 kiacc, OOLecTBo ¢
OTPaHUYECHHOUOTBETCTBEHHOCTHIO "M3narenscknii nentp BEHTAHA-I'PAD";

AxmmonepHoeoOiectBo "U3narensctBolIpocsenienue”;

MepzisakA.I'. IlonouckuiiB.b., AxkupM.C.;noapenaxkuueiil lononsckoroB.E., [lugak

TUYecKue Marepuaisl, Anredpa, 8 kinacc, O01IecTBO ¢



OrpaHUYECHHOUOTBETCTBEHHOCTHIO "MU3narenbckuii ientp BEHTAHA-I'PAD";
AxkrnonepHoeo6mecto "M3narensctBollpocBemenue";

MepznsakA.I'. IlonouckuiiB.b. AxkupM.C.;noapenaxkuuenl logonsckoroB.E., [lngak
THYeCcKue Matepuaibl, Anredpa, 9 kinacc, O6mecTBo ¢
OrpaHUYECHHOMOTBETCTBEHHOCTHIO "M3narenbckuii nentp BEHTAHA-I'PAD";

AknuonepHoeoOmectBo "N3snarenscrBollpocBenienue”;

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

http://ege.edu.rullopranundopmanronHoinoaaepxkuEI'D

http:// www.9151394.ru/-HpopManimOHHBIEMKOMMYHHUKAITHOHHBIETEXHOJIOT U

BOOYUYEHUHU

http:// www.9151394.ru/projects/liter/uroksoch/index.html-/fucmanyuonnviiicemunap
http://repetitor. 1 c.ru/-CepusyueOHbIxkomnbroTepHbIxnporpamm' 1 C:Penerurtop' mmo
PYCCKOMY SI3BIKY, KOHTPOJIBHO-TMarHOCTUYECKUE CUCTEMBI cepun 'Peneturop.
http://vschool.km.ru/- BuptyansHas mxkosa Kupumia u Medoaus
http://som.fio.ru/- ceTeBoe 00beTMHEHNE METOIUCTOB

http:// www.ug.ru/-«Y4uuTtenabckas razera»

http://www.school.edu.ru/-Poccuiickuii 06pa3oBaTebHbINA TOPTAI
http://pedsovet.alledu.ru/-BcepoccuiickniiaBryCTOBCKUNUIIEICOBET
http://schools.techno.ru/-o6pazoBatensubiiicepBep«llkonsiBUHTEpHET»
http://www.1september.ru/ru/- razera «IlepBoe cenTs6psa»http://all.edu.ru/-

Bce o6pazoBanue Uutepuer http://www.repetitor.h1.ru/programms.html -
peneTuTop



http://ege.edu.ru/
http://www.9151394.ru/
http://www.9151394.ru/projects/liter/uroksoch/index.html
http://repetitor.1c.ru/
http://vschool.km.ru/
http://som.fio.ru/
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.alledu.ru/
http://schools.techno.ru/
http://all.edu.ru/
http://www.1september.ru/ru/
http://www.repetitor.h1.ru/programms.html













