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IMMOACHUTEJIBHASA 3AIINCKA

Anrebpa sIBISETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIeTo 00pa3oBaHus: OHA
o0OecrieunBaeT M3y4yeHUE JAPYTUX AUCLHMIUIMH, KaK €CTECTBEHHO-HAy4YHOIrO, TaK H
IYMaHUTapHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOIUMO AJii MPOAOKEHHsS 0o0Opa3oBaHUS U B
MOBCEIHEBHON Ku3HW. Pa3Butue y 0OyYarOmMXCs HAYYHBIX MPEICTaBICHUA O
NPOUCXOXKJIEHUH U CYUIHOCTH ajreOpamdeckux aOCTpakUuid, cnoco0e OTpaKeHHs
MaTeMaTHYeCKONM HayKoll SBJIEHUN U TPOLECCOB B MpUpPOJAE U OOIIECTBE, POJIU
MaTEeMaTHYECKOr0 MOJIEIMPOBAaHUS B HAyYHOM IO3HAHUU W B IPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHNIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOAUMBIX MJIs
ajanrtaui B COBpPEMEHHOM ImdpoBoM oOmiectBe. M3yuenue anredpsl obecrieunBaeT
pa3BUTHE YMEHHMS HaONI0naTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHUYHOCTH MBIIIJICHUS], CIIOCOOHOCTH apTyMEHTUPOBAHHO 0OOCHOBBIBATH CBOU JIEUCTBUSA
U BbIBOJBI, (hopmynupoBaTh yTBepkAeHHs. OcBoeHHE Kypca airedpel oOecreuuBaet
pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOYyYaIoOIUXCs: OHU HCIONB3YIOT NEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXACHHUSA, OO0OOIIEHHEe M KOHKPETH3aIUio, aO0CTparupoBaHUE U
a”anoruto. OOydeHue anreOpe MpeanoiaracT 3HAYUTENbHbI 00BEM CaMOCTOATEIbHOU
JESTEIbHOCTH O0y4YaroluXCs, MO3TOMY CaMOCTOSITENIbHOE pEIICHUE 3adad SBISIETCS
pean3zanuen AesTeIbHOCTHOIO IPUHLIUIIA O0yUYEHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Aaredpa» uis OCHOBHOTO OOIIETo
o0pa30BaHMsI OCHOBHOE MECTO 3aHHUMAIOT COZEepKATeIbHO-METOANYECKre TMHNN: «Hucna u
BBIUUCIICHUS», «ANTreOpandecKkue BEIPAKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKITUNY.
Kaxxas u3 3TuX coAepKaTenbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NPOTSIKEHUN TPEX
JET WU3y4EeHHMs Kypca, B3aHUMOJCHCTBYS C IPYTMMHU €ro JIMHUAMH. B Xone usydyeHus
y4eOHOro Kypca OOyYaromuMCcs TPUXOIAUTCS JIOTMYECKH pacCyXAaTh, HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3W ¢ 3TUM B mporpammy ydeOHOTo Kypca
«AnreOpa» BKJIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHUKH, MPEACTABIECHHBIE BO BCEX OCHOBHBIX
paszenax — MaTeMaTH4yeckoro  oOpa3oBaHHMA W CHOCOOCTBYIOIME  OBJIAJCHUIO
00y4aroIuMHUCsi OCHOB YHHUBEPCAJIBHOTO MaTeMaTHUecKoro s3bika. ConepikaTenbHON U
CTPYKTYpPHOH 0COOEHHOCTBIO yueOHOTO Kypca «Anredpay sIBIsIETCS] €ro HHTETPUPOBAHHBIN
XapaKkTep.

Copepxxanne JMHUM «YHcoa W BBIYUCICHUS» CIYKAT OCHOBOW I JAJIbHEMIIEro
U3y4YEHHUsS MaTEeMaTHKH, CIIOCOOCTBYET PpAa3BUTHIO Yy OOydYarolUuXcsl JIOTUYECKOrO
MBIIUICHHS, (HOPMHUPOBAHHUIO YMEHHUS MOJIb30BATHCA aJITOPUTMAMHU, a TAK)Ke MPHOOPETEHUTO
NPaKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI1 NOBCEAHEBHOM XKW3HU. Pa3BuTHE MOHATHS O
YiCclie Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS CBS3aHO C pAlMOHATBHBIMH H
UppalMOHAIBbHBIMU YKCIaMH, (POPMUPOBAHUEM IPEICTABICHUN O IEUCTBUTEIBHOM UYHUCIIE.
3aBeplIeHNEe OCBOCHUSI YUCIIOBOM JIMHUU OTHECEHO K CpeIHEMY 00I1IeMYy 00pa30BaHUIO.

Copepkanne IBYX anreOpamdecKux JTWHUW — «AnreOpanvecKue BBIPOKCHHS H
«YpaBHEHHSI ¥ HEPABCHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y  OOYyYarOUmUXCs



MaTEMaTUYECKOro amnmnapara, HeoOX0JIUMOTo JJI PEIICHUs 3a/1ady MaTeMaTHUKU, CMEKHBIX
NpPEeIMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOTIO OOIIETO
oOpaszoBaHMsl y4eOHBIH MaTepuall TPYNIHUPYETCS BOKPYT PAMOHATIBHBIX BBIPAKECHUHN.
Anrebpa JEMOHCTPHpPYET 3HAYCHHUE MaTeMaTHKA KakK s3bIKa U TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEJeH, OMMCaHusl MPOIECCOB U SIBIICHUN pealbHOro mMupa. B 3amauun
o0yueHus: anredpe BXOJSAT TaKkKe JajbHEHIIee Pa3BUTHE ATOPUTMUUYECKOTO MBIILJICHUS,
HE0OXOMMOr0, B YACTHOCTH, JIJII OCBOCHHUS Kypca MH(GOPMATHKH, U OBJIaJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxknaeHuid. [IpeoOpazoBaHme CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Copepxanue (PyHKIIMOHAIBHO-Tpa@UUECKOW JIMHUM HAIEJIEHO Ha TMOJIyYeHHE
oOydJaronuMucs 3HaHUM O (QYHKIMSIX Kak Ba)KHEHIIEH MaTeMaTH4eCKOW MOJenu st
OTIMCaHUS U MCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUHN B MPUPOJIC M 0OIIECTBE.
W3yuenne matepuaia CIOCOOCTBYET Pa3BUTHIO Y OOYYArONIUXCS YMEHHUS HCIIOJIb30BaTh
paszNUYHbIE BBIPA3UTENbHBIC CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHbBIEC, CUMBOJIMYECKUE,
rpadguyeckue, BHOCUT BKJIaJ B (OpMUpPOBaAHUE NPEJICTABICHUN O POJU MATEMaTUKH B
Pa3BUTHH MUBUIN3AIAN U KYIbTYPHI.

CornacHo y4ueOHOMY IUIaHy B 7—9 Kiaccax m3ydaeTcsl yueOHBI Kypc «Aunredpay,
KOTOPBIN BKIIIOYAET CIIEIYIONINE OCHOBHBIC Pa3Jielibl coaepkanus: «Hucna u BbIYUCICHUSY,
«Alnrebpanueckue BhIpaXKEHUs», « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUM.

Ha uzydenne yueOHoro kypca «Anredbpa» orBoautcs 306 vacoB: B 7 kinacce — 102
yaca (3 Jaca B HeAemo), B 8 kinacce — 102 gaca (3 gaca B Heaenro), B 9 kinacce — 102 gaca
(3 yaca B HezelO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BIYMCICHUS

Jlpobu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEX0]] OT OJAHON (HOPMBI 3amucu ApoOel K
apyrou. IloHATHe panuMoOHAJIBHOIO 4YHUCiIA, 3allUCh, CPAaBHEHUE, YIOPAIOYUBAHUE
paloHaIbHBIX Ynuced. ApudmMeTnueckrue JeHCTBUS ¢ palOHaIbHBIMU yuciaMu. Pemenue
3aJla4y U3 peaibHOW MPaKTUKHU Ha YaCTH, Ha IPOOH.

CreneHp ¢ HaTypaJdbHBIM MOKa3aTeIeM: ONpeeIeHne, MPeodpa3oBaHue BhIPAKECHUN
Ha OCHOBE ONpEEICHUS, 3aliCh OONbIINX dncel. [IporeHTsl, 3anuch MpOIEHTOB B BUJIE
Ipodu U Apodu B BHJIE MPOLEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOIEHTHI, PEIICHNUE 3a]a4
U3 pealbHOU MTPAKTUKH.

[IpuMeHeHnEe NPU3HAKOB JEJIMMOCTH, PA3JI0KEHUE HA MHOMKHUTEIHM HATypaJbHBIX
YuUCell.

PeanbHbIE 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHasi MPOTMOPIIHOHATHHOCTH.

AaredpanvecKue BbIPpAKeHUA

IlepeMenHblE, 4YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpEeMEHHOM. JlomycTumeble
3HAYEHUS NepeMeHHbIX. lIpeacTaBieHrne 3aBUCUMOCTH MEXIYy BEIMYMHAMUA B BHUJIC
dopmynbel. Beruucnenuss mo ¢opmynam. [IpeoOpasoBaHne OyKBEHHBIX BBIPAKCHHIA,
TOKJIECTBEHHO pPaBHbIE BBIPAXKEHUs, MpaBuia NMpeoOpa3oBaHUs CyMM U IPOU3BEJICHUM,
IpaBUJIa PACKPBITHS CKOOOK M MPUBEACHUS TO00HBIX CIIaraeMblIX.

CBOMiCTBa CTENEHH C HATyPAJIBbHBIM IIOKA3aTEIIEM.

OpgnowreHsl W MHoOrouwieHbl. CreneHb MHOrowieHa. Cio0K€HHE, BBIYMTAHUE,
YMHOXEHHAE MHOTOWICHOB. POpMYyJbl COKPAmIEHHOTO YMHOXEHHS: KBajgpaT CyMMBbI H
KBajgpar pasHoctu. Popmysia pPa3HOCTH KBaAparoB. PasnokeHWe MHOTOWIEHOB Ha
MHOYHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOPEHb  ypaBHEHUs, MpaBwia OpeoOpa3oBaHUA  ypaBHEHUS,
PaBHOCWIBHOCTb YPAaBHEHUH.

JIuHenHOe ypaBHEHHE C OJHOW NEPEMEHHOMW, YMCIO KOPHEHN JIMHEMHOTO YPaBHEHWS,
pelieHue JIMHEWHBIX ypaBHeHUU. CocTaBiIeHue YpaBHEHM 110 YCIIOBUIO 3a7a4d. Pemenue
TEKCTOBBIX 33724 C IOMOIIBI YPABHEHHM.

JluneitHoe ypaBHEHHE C JByMsI TEpPeMEHHbBIMH M ero rpaduk. Cucrema ABYX
JUHEWHBIX YpaBHEHHUH C JIByMsl NepeMEHHbIMU. PerieHue cucreM ypaBHEHHUH CIIOCOOOM
IIOACTaHOBKU. [IpuMepsl peleHns TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUN

Koopaunara Touku Ha npsmon. Uucnoseie mpomMexyTku. PaccTtosiHne mMexay AByms
TOYKaMHU KOOPJIUHATHOU IPSIMOM.



[TpstmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa TOUYKHU Ha
KOOpAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3anaHHBIX Qopmynamu. UreHue
rpadukoB peanbHBIX 3aBHUcUMOCTel. [lonstue ¢ynkuuu. ['paduk ynkmun. CoiicTBa
¢bynkuuii. Jlunevinas ¢yskmus, e€ rpaduk. ['padux dynkumm y = [x|. I'paduaeckoe
pElLICHUE JTUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPAaBHEHUN.

8 KUIACC

Yucnaa 1 BIYMCICHUSA

KBaapatHblii kopeHb u3 uucina. [lonarue o6 uppanroHasbHOM uucie. JlecaruuHble
NpUOIMHKEHUST UppallMOHANIbHBIX yucesd. CBoiCTBa apu(pMETUUECKUX KBAJpaTHBIX KOPHEH
U UX TMPUMEHEHHE K TMPeoOpa30BAHUIO UMCIIOBBIX BBIPAXKEHUM U BBIYKCICHUSIM.
JIeiCTBUTEIBLHBIC YHCIIA.

Crenens ¢ UenapIM NoKa3aTeneM u €€ ceorictBa. CTaHIapTHAS 3alKUCh YKUCIIA.
AuredpanvecKue BbIPpAKeHUA

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWMCTBO anrebpamveckoir apodbu. CroxxeHue,
BEIYMTAHKE, YMHOKEHHUE, JIeJIeHHEe alreOpandeckux aApobeid. ParimoHanpHbIC BRIpKEHUS U
UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, popmyna KopHel kBajpaTHOTO ypaBHeHus. Teopema Buera.
Petienue ypaBHeHUM, CBOIAIIMXCS K JMHEHHBIM U KBajpaTHbIM. [Ipocteitmme apoOHO-
palHMOHAIIbHBIE YPABHECHMUSI.

['paduueckass uHTEpHpeTans ypaBHEHUH C JBYMSI TEPEMEHHBIMHU M CHUCTEM
JMHEWHBIX YPAaBHEHUM C ABYyMS IEPEMEHHBIMH. [IpuMepsl pemeHns cucTeM HEIMHEWHBIX
ypaBHEHU C IBYMS IEPEMEHHBIMU.

Perienre TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA U HUX CBoWcTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHUIBHOCTE HEpaBeHCTB. JIMHEIHBIE HEPABEHCTBA C OAHOM mMepeMeHHO. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMU.

DOyHKIUA

[Monsitne ¢ynkuun. OOIACTh ONpeAeNeHUs] M MHOXECTBO 3HAUCHUN (YHKITUH.
Crioco6s1 3amanust GyHKITHI.

I'padux pynknuu. Utenue coiictB PyHkiuu no e€ rpaduky. [Ipumeps! rpaduxos
GyHKIMNA, OTpaXKaOIUX PeaTbHbBIE MPOIECCHI.

@DyHKIUY, ONMUCHIBAIOIINE TIPAMYI0 U OOpaTHYIO MPONOPLUHUOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxn. PyHKmun ¥ = x2, y = x3, y = \x, y=|x|. [paduueckoe pewreHne ypaBHEHHIT 1
CHUCTEM YPaBHECHUM.

9 KIIACC



Yuciia ¥ BIYHCICHUSA

PannonanpHple 4ucia, UppalUMOHAIBHBIE 4YHUCIA, KOHEYHbIE M OECKOHEYHbIE
JecATUYHbIE J1poOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JCUCTBUTENBHBIE YHUCIA KaK
OECKOHEUHbIE JIeCATUYHbIE JpoOu. B3auMHO OJHO3HaYHOE COOTBETCTBUE MEKIY
MHOYECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU IIPSAMOM.

CpaBHEHHE 1EHCTBUTENBHBIX YUCEI, apUPMETHUECKHUE TEHCTBUS C ACHMCTBUTEIbHBIMU
YUCIIaMU.

Pa3mepsl 00BEKTOB OKPY’KAIOIIETO MUPA, IITUTEIBHOCTD MPOLECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnmx€HHOE 3HaYEHHE BEIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue dncen.
IIpukuaka U OLEHKA PEe3yIbTaTOB BHIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PemeHne ypaBHEHUM, CBOAAIIMXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJSIIMXCA K KBaJpPaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETEU U YETBEPTOM CTEIICHEN
PAa3JI0)KEHHEM HAa MHOXKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUM. PemeHue  TEKCTOBBIX — 3ajay
aJreOpanyeckKuM METO/I0M.

VYpaBHeHHE ¢ JByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PellleHHe CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JWHEWHOE, a IPyroe — BTOpoil creneHu. ['padudeckast HHTEpIpeTaIs CHCTEMbI YpaBHEHHIA
C ABYMS IIEPEMEHHBIMMU.

Pemenne TekCTOBBIX 3a7a4 aIredpanyeckKum crocoooM.

HucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON. Penienue cucrem JIMHENHBIX
HEpPaBeHCTB C onHOM mepeMmeHHoil. KBampatHeie HepaBeHcTBa. [ 'paduueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIMHA

KBanparnunas ¢ynkuus, e€ rpadux u cBoiicta. [lapabona, KoopAMHATHI BEPILUHBI
napaboJIbl, 0Ch CHMMETPHH ITapadOJTbI.

I'padukn Gynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , u ux cBoiicTBa.
YucsioBbIe MOC/IE10BATEILHOCTH U MPOrPecCum

[lonsiTHE  YMCIOBOW  TOCIENOBATEIBHOCTU.  3aJaHUE  IOCJIEI0BATEIbHOCTH
pekyppeHTHOH hopmyioi u popmyIoit n-ro wieHa.

Apudpmernueckass u reomeTpuueckas nporpeccuu. DopMynbl  #-TO  4YjIeHa
apru(MeTHYeCcKo U reoMeTpUYECKOI MPOrpeccuii, CyMMbI TIEPBBIX 71 UJIEHOB.

N300paxenne 4wieHOB apu(METHIECKON U TEOMETPHUUECKON MPOTpecCcHii TOUKaMu Ha
KOOPAWHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMAIBHBINA POCT. CI0KHBIE IPOLECHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOTPpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHHE:

MPOSIBICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHICKOW MaTEeMAaTHKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHUSM POCCHUMCKMX MAaTEMaTUKOB U POCCHICKON
MaTeMaTUYECKOW IIIKOJIbl, K HCMIOJb30BAHUIO STUX JIOCTHKEHHM B JAPYrHX HaykKax |
MPUKJIAAHBIX cepax;

2) rpaxIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEH TIpakJIaHWHA U peaju3alliyd €ro Ipas,
MPEJCTABICHUEM O MATEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIICHWMA, TIPOLEAYp TPaXAAaHCKOTO oOOImmecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIIEHHUIO OTHYECKHUX TMPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTIKEHUN HAyKH, OCO3HAHUEM BaXHOCTU MOPAIbHO-3THUYECKUX
MPUHIIUIOB B AESATEILHOCTU YYEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAHOBKOI Ha aKTUBHOE YYaCTHE B PEHICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTUYECKOro 00pa30BaHUsS Ha MPOTSHKECHUU
BCEM KU3HHU JIJIS1 YCTICIIHON TPO(hEeCCUOHATBHOM IEATeTbHOCTH U Pa3BUTHEM HEOOXOUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM M TMOCTPOCHUEM HWHIAUBUAYAJIbLHOW TPACKTOPHUHU
00pa3oBaHMsI W JKU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
OTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOILMOHATBHOMY U 3CTETUYECKOMY BOCIPUATUIO MAaTEMaTHYECKUX
00BEKTOB, 3amay, peneHUi, pacCyKIEeHWW, YMEHHIO BHICTh MaTeMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTAlMEN B JIEATEIIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTH YEJIOBEKA, IPUPOABI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl UeOBEUECKON NEeSITeIbHOCTH, ATAlOB €€ pa3BUTHS U
3HQUYUMOCTH IS Pa3BUTHS LMBUIM3AIMU, OBJIAJACHUEM S3bIKOM MAaTEMAaTUKUA U
MaTeMaTUYECKOW KyJIbTYpOM Kak CPEJICTBOM IO3HAHUS MHUPA, OBIAJACHUEM MPOCTEUIINMU
HaBBIKAMHU HUCCIIE/IOBATEIILCKON JEATEIbHOCTH;

6) ¢usnueckoe Bocnuranue, GopMHUPOBaHME KYJbTYPbI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJIy4uns:



TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 370poBOro oOpa3a >KM3HU (30pOBOE MHTAaHHE, COATAHCUPOBAHHBIA PEXUM
3aHATUN U OTIBIXA, PETylsApHas (pu3uveckas akKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA
pedexcun, MpU3HAHUEM CBOETO MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHME:

OpHEHTalMEeld Ha NPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM I pelIeHUs 3aj1ad B
00JIaCTU COXPAHHOCTU OKPYXAIOIIEH CpeJbl, MJIAHUPOBAHMS IOCTYKOB M OIEHKH HX
BO3MOYHBIX TOCJIEICTBUN ISl OKPY>KAIOIIEH Cpefibl, OCO3HAHUEM I100aJIbHOr0 Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTEH UX PELICHMUS;

8) amanTanusa K M3MEHAIOIUMCS YCJIOBUAM COUMAJIBLHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBUSIX HEONPEIEIEHHOCTH, TMOBBILICHUI YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IE€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS
y APYTHX JIOJIel, NMpUoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHWS, HABBIKU U
KOMIIETEHIIUU U3 ONbITA IPYTHX;

HEOOXOAMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM uucjie (HOPMYITUPOBATH
UJCH, TIOHITHS, TUNOTE3bl 00 OOBEKTaxX W SIBICHUAX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JACPHUIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW, MUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BbI30B, TPEOYIOIIHNN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIEC PEIICHUS U
JercTBUs, POPMYITHPOBATH U OIICHUBATH PUCKU U TIOCTEACTBUS, (HOPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jjoruyeckue JeincTrBus:

e BBIABIKITH U XapaKTEpU30BaTh CYIIECTBEHHbIC IIPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUH MEXIy MNOHATHAMH, (HOPMYIHPOBAThH
onpeeeHus] TOHATUM, YCTaHaBIMBATh CYLIECTBEHHbBIM MPU3HAK KilacCU(pUKAIIH,
OCHOBaHU J1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOIUMOTO aHAJIH3a;

e BOCHPUHUMATh, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYKIACHUS: YTBEPAUTEIIbHbIE
U OTpULATEIbHbIC, €IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

e BBIABIKITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H W INPOTHUBOpPEYUS B
(dakTax, AaHHBIX, HAOJIONECHUAX W YTBEPKICHUAX, Mpeararb KpUTEpUU IJId
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUH;

e Jl€JIATb BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e pa3dmpaTh OKA3aTENbCTBA MATEMATHUECKUX YTBEPXKIEHUU (TMpsMble U OT
OPOTUBHOIO), IPOBOAUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JIOKA3aTelIbCTBa



MaTeMaTHYeCKUX (DaKTOB, BBICTPAUBATh APTYMEHTALMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Croco0 pemieHus: yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauOoyiee NOAXOASIIIUA C YYETOM CaMOCTOSITENIBHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBblIe ucciiegoBarTejLCKe JeMCTBUA:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNM HHCTPYMEHT IO3HAHUS,
dbopMymupoBaTh  BOMPOCHl,  (UKCHUPYIOIIHME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE W JAaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IJIaHY HECJIOXHBINA 3KCIIEPUMEHT,
HEOONIBIIIOE HUCCIIEIOBAHUE MO0 YCTAaHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh OO0OOIIEHHS W BBIBOJBI IO pe3yJbTaTam
OPOBEAEHHOIO  HAONMIOJEHUS, HUCCIENOBaHUS, OICHUBAThb  JOCTOBEPHOCTb
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIIECHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHME TIpOIecca, a TakKe BBIIIBUTATh
IPENOJI0KEHUS O €T0 PA3BUTUHU B HOBBIX YCJIOBHUSX.

Pabora c ungopmanmueii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M U30BITOYHOCTH ~ MH(pOpMAallUM,  JaHHbIX,
HEOOXOUMBIX JIJISl pELICHHS 3a/1a4H;

BBIOMpATh,  AHAJIMU3UPOBATH,  CHCTEMATU3UpPOBaTh U  HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUIOB U (POPM IIPEICTaBICHMUS;

BbIOMpaTh (QopMy MpeAcTaBieHUs MHPOPMALMU M WUIOCTPUPOBATH pEIIaeMble
3a/1auu CXeMaMu, IuarpaMmmMamMu, HHOU rpaukoi U uX KOMOMHAIIMSIMUY;

OIICHHMBATh HAAEKHOCTh WH(GOPMALIMU 1O KPUTEPHUSIM, MPEATOKEHHBIM yYUUTEIEM
WK CPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBUSIMH U
HEeNISIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTb CBOIO TOYKY 3pCHHS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAy PEUICHUS 3a/ayH,
KOMMEHTHUPOBATh NOJIyYEHHBIA PE3YIIbTAT;

B XOA€ O0OCYXJIEHHs 3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYXIaeMOHl TEMBI,
npo0OsieMbl, pelaeMoi 3aJauM, BBICKA3bIBaTh WJIEH, HALCJICHHBIE Ha IIOUCK
pelIeHus, COMOCTABIATh CBOM CYXACHUS C CYXICHHUSIMH JAPYTHX YYACTHUKOB
uanora, OOHApY>KMBaTh pa3lU4Me M CXOACTBO IMO3UIIMH, B KOPPEKTHOU (opme
(OopMyJIMPOBATH PA3HOIIACHS, CBOM BO3PAXKECHMS,

IPEACTABIATh PE3YJIBTATHl PEHICHUS 3aJadd, >SKCIEPUMEHTA, HWCCIEA0BAHMS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpUN;



e IOHMMATh W UCIOJB30BaTh IPEUMYILECTBA KOMAHIHOW U HWHAMBHUIYaJIbHOM
pabOoThI IPU PEIICHNUN YUYEOHBIX MATEMAaTUYECKUX 33]1a4;

e TMpPHUHMMATH II€JIb COBMECTHOH JESATENbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOI padOThl, pacupenessiTb BUIbI PabOT, TOrOBAPUBATHCS, OOCYXAATh
IPOLECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOIEH;

e YYacTBOBaTh B TPYMNMOBBIX (opMax palboThl (0OCYXIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI U APYTUE), BHIIOJHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTMMU YICHAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaa
B OOmMI MPOIYKT MO KPUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJEHCTBUSL.

Pery/isiTUBHBIe YHUBepcaJlbHbIe y4eOHbIe 1eiicCTBUA
Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJISATH IUJIaH, aITOPUTM pEIICHMs 3a1addl (WM €ro 4acTh),
BbIOMpaTh CHOCOO peleHUs ¢ Y4€TOM HMEIOLIUXCS PECypCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBaThb M KOPPEKTUPOBATh BAapUAHThl PELICHUH C
y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBI HHTEJJIEKT:

e BJAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJSI Ipolecca M pe3ysbTara
pelIeHns MaTeMaTUYeCKOH 3a1auu;

e IMPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IpPHU pEIICHUU 3a/1ayH,
BHOCHTh KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBAThb COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IIOCTABICHHOW LEIH MU
YCIIOBUSIM, OOBACHATH MPUYUHBI JOCTH)KEHUS WM HEIOCTHKEHUS 11€JIU, HaXOUTh
OLINOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 KJjacce OOydYarONIMICS TOJYYHUT CISAYIOIINE TPEIMETHBIE
pe3yJbTaTHhI:

Yucnaa 1 BIYMCICHUSA

BrinonusaTe, couetas yCTHbIC U MUCbMEHHBIC MPUEMBI, apuMeTHdecKue AeUCTBUS C
palMOHAJILHBIMU YHCIIAMH.

HaxonuTh 3Ha4YeHMS YHCIOBBIX BBIPAXKEHUH, IPUMEHAITH pa3HOOOpas3HbIE CITOCOOBI U
npUEMBI BBIYMCIICHHSI 3HAYEHHUM JIPOOHBIX BBIPAXKEHHM, COAEpIKAIIUX OOBIKHOBEHHBIE U
JECSTUIHBIC IPOOH.

[lepexonuTe OT oAHONW (OpPMBI 3amUCH 4YHCENl K Jpyroi (mpeoOpa3oBBIBATH
JECATUIHYIO NpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.



OKpyrasTh yucia.

BrInonHATE NPUKHUIKY M OLIEHKY pe3ysibTaTa BBIYMCICHUN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXEHUW. BBIIOMHATE JAEUCTBHS CO CTENEHAMM C HATypAJIbHBIMHU
ITOKA3aTEIISIMH.

IIpuMeHATh IPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIM HATYPAIBHBIX YUCEL.

Pemare 1pakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIC C OTHOLUEHHUEM BEJIMYUH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYMH, IIPOLICHTAMU, UHTEPIIPETUPOBATL PE3YJIbTAThl PELICHHUS
3a71a4 ¢ y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

AJuiredOpanvecKue BbIpaKeHUs

Hcnonp30BaTh anreOpandyeckyr0 TEPMUHOJOTHUIO U CHUMBOJIMKY, IPUMEHSATH €€ B
IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKEHUN MTPH 33JaHHBIX 3HAUECHUAX IEPEMEHHBIX.

BrinonuaTe mpeoOpa3oBaHMsl 1IEJIOT0  BBIPAXKEHUS B MHOTOWIEH MPHUBEACHUEM
NOJIOOHBIX CJIaraéMbIX, pAaCKPhITHEM CKOOOK.

BBINOMHATE YMHOXXEHHE OJHOYICHA HAa MHOIOWIEH M MHOTOWIEHAa HAa MHOI'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3iloKEHNE MHOTOWIEHOB HA MHOYKHUTEIN C ITOMOIIBIO BEIHECEHUS 32
CKOOKM OOHIEr0o MHOXKUTENs, TPYNIUPOBKH CllaraéMblX, MpPUMEHEHUs (opMyl
COKpAILEHHOI'0 YMHOKEHHS.

[TpumeHATh TpeoOpa3oBaHUs MHOTOWIECHOB JUISl PEIICHUS Pa3IM4HbIX 33Jad U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonp30oBaTh  CBOWCTBA CTENEHEM C  HATYpPaJbHBIMH  IMOKA3aTEJSIMUA  JUIS
peoOpa3oBaHus BbIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Peiars iMHEHBIE YpaBHEHUS C OJHON IEPEMEHHOM, IIPUMEHSIA IIpaBUIIa IIEpexoaa OT
MCXOJHOTO YPAaBHEHHMs K PaBHOCHUIBHOMY eMy. [IpoBepsTh, SBISETCA JIM YHMCIO KOPHEM
YpaBHEHUS.

[TpumenaTh rpaduueckre METObl IPU PELICHUN JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonOGupate npumepsl nap 4uces, ABISIOUUMXCA PEUICHUEM JIMHEHHOTO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C JABYyMs
NEPEMEHHBIMH, MOJIb3YSCh IPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHHS YPAaBHEHUS.

Pemars cucreMsl IBYX JIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisTh ¥ pemaTh JUHEHHOE YPABHEHHUE WIM CUCTEMY JIMHEHMHBIX YPABHEHUU I10
YCJIOBHIO 33J1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJy4EHHBIN
pe3ynbTar.

DOyHKUIMHA



N300paxkath Ha KOOPAMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIHUE 3aJJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alHUChIBATh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJIMHATHOM TMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJMHATAM, CTPOUTH
rpaduku TuHeHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (PYHKIIUNA K3BECTHBIE 3aBUCHUMOCTU MEXKIY BEIMUYUHAMM:
CKOpPOCTb, BpEMs, pPAacCTOSIHUE, II€Ha, KOJIUYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paboTHI.

HaxonuTe 3HaueHre QyHKIIMH O 3HAYEHUIO €€ apryMEeHTA.

[TonumaTts rpaduyeckuii crocod MpejAcTaBiICHUs U aHAIU3a UHPOPMaIIUU, U3BJIEKATh
Y MHTEPIPETUPOBATH MHGOPMAIINIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kijiacce oOydJarOMIMICS TOJYYHT CISAYIOIINE TPEIMETHBIE
pe3yJbTaTHhI:

Yucnaa 1 BIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOXKECTBE JEUCTBUTEIbHBIX YUCEN IS
CpaBHEHMSI, OKPYTJICHUSI U BBIUUCIICHUH, N300pakaTh JACHCTBUTEIIbHBIC YKCIA TOUKAMHU Ha
KOOPAUHATHOM IIPSAMOM.

[TpumensTh nMoHATHE apUPMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTHh KBaJpPaTHHIC
KOPHHM, HCIOJB3ysl MPU HEOOXOAUMOCTH KaJbKYJSTOpP, BBHINOJIHATH IMPEeoOpa3oBaHUs
BBIPAKEHUI, COAEPKAIINX KBAIpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBAa KOPHEM.

Hcnonp30BaTh 3anUCH OOJIBIIMX U MaJIbIX YKCEI C TOMOIIBIO JECATUYHBIX ApoOeh u
crenenent uncia 10.

AuredpanvecKue BbIPpAKeHUA

[IpuMeHsTh MOHSATHE CTENEHU C LENbIM MOKa3aTeJeM, BBIMOJHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COAEPKAIINX CTETIIEHU C LEIbIM MOKa3aTEIEM.

BrInonHATE TOXKAECTBEHHBIE TPEOOPA30BaHUS PAIMOHATBHBIX BBIPAKEHUN HA OCHOBE
MIpaBWJI ICUCTBUM HAJlI MHOTOWICHAMH M aJITeOpandeCKUMHU IPOOSMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensaTe mpeoOpa3oBaHUA BBIPAKEHUM [JIi pEIIEHUs pa3IUYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHMsI U HEPABEHCTBA

Pemiate nuHeliHBIC, KBaJpaTHbIC YPAaBHEHUS U  palMOHAIbHBIC YpPaBHEHUS,
CBOJIAILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEHIINE HCCIEAOBAaHUSA YPABHEHUW M CUCTEM YpPaBHEHUW, B TOM
yucjae ¢ TMpUMEHEHHWEeM Tpaduyeckux TMpeacTaBieHud (yCTaHaBIMBaTh, HMEET JIHU
ypaBHEHHE WM CUCTEMA YPaBHEHUI PEILICHUS, €CJIM UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT cioBeCHON (POPMYIUPOBKH 33a/auu K €€ anreOpandeckorl MOAEIH C
MOMOINIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4 MOJTYyYECHHBIN pE3yJIbTaT.



[IpumMeHATh CBOKCTBA YHCIOBBIX HEPAaBEHCTB JUI CPaBHEHHUs, OLEHKH, pellarh
JVHEWHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM M HX CHUCTEMBI, JaBaThb TIpapUuecKyro
WJUTFOCTPALAIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUA

[lonumaTe ¥ HUCMONB30BaTh (YHKIMOHAJIBHBIE TMOHATUS U SI3bIK  (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHUS), ONPEACIIATh 3HaUeHHE (PYHKIUU 110 3HAUCHUIO apryMEHTa,
OIpeAeNsATh CBOMCTBa (pyHKIIMHU 1O €€ rpaduKy.

CtpouTts rpaduKu HIeMEHTAPHBIX PYHKIHMA BU/A:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOMCTBA YHCIOBOIL byHKIHAA 10 e€
rpaduky.

K koHiy oOyueHus B 9 kiacce oOydaroIUHCs MOJYyYUT CIEIYIOIIUE MPEAMETHBIE
pEe3yJIbTaTHhI:

Yucsia v BIYMCICHUS

CpaBHUBATH U YIOPSAIOUYNBATH PALIMOHAIIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BoinonuaTe apudmernyeckue AEWCTBUS C PalMOHAIBHBIMM YHUCIIAMH, COYeTas
YCTHBIE U TUCbMEHHbBIE TPUEMBI, BBITIOJIHATH BBIYMCICHUS C UPPAMOHAIBHBIMHA YUCIAMM.

HaxomuTe 3HayeHWs CTENEHEW C LEJIBIMA TIOKa3aTeIsIMA M KOPHEW, BBIYMCIISTH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyIJISITh AEHCTBUTENBHBIE YKCIIA, BBINOIHATh NPUKUAJIKY PE3YyJIbTaTa BHIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIE W KBaJpAaTHBIE YpPABHEHUS, YPABHEHUS, CBOJSIIMECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHMUSL.

Pemate cucremsl IByX JIMHEHMHBIX YPaBHEHUN C JBYMsI NIEPEMEHHBIMM M CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISACTCS JTUHEHHBIM.

Pemats TekcTOBBIE 3a7aud anreOpandecKuM CIOCOOOM C TOMOIIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI ABYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOIUTE MpOCTEMUIINE WCCIECIOBAHUS YPaBHEHHH M CUCTEM YPAaBHEHWM, B TOM
yucie C MPUMEHEHHEM TIpa@uueckux NpeAcTaBieHUl (yCcTaHaBiIMBaTh, HMEET JIU
ypaBHEHUE WIN CUCTEMA YPAaBHEHUM PEIICHNUs, €CIIK UMEET, TO CKOJIBKO, U ITPOoYEe).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb pEUICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuctemMpl JNHMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIKOYAKOLIUE
KBaJIpaTHOE HEPaBEHCTBO, H300pakaTh pELICHHE CUCTEMbl HEPABEHCTB HA YHMCIOBOU
IIPSAAMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHNUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

PacrioznaBate  (yHKIMM  W3y4eHHbIX  BHUJOB.  [loka3piBaTh  CXE€MaTHYECKH

pacroJioKeHNe Ha KOOPAWHATHOM TIOCKOCTH rpadukoB PyHKIMH BUma: y = kx, y = kx + b,



y =4k y=ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHIi
KO3 (UITUEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIUH.

CtpouTs 1 U300pakaTh CXEMaTUYECKU IpauKU KBaJAPAaTUUHBIX (QYHKIUH, OMUCHIBATD
CBOICTBa KBaJApaTUUHbBIX (QYHKLUHN IO UX rpaduKam.

PacnioznaBaTh KBaJpaTuyHyro (QYHKUUIO 10 QopMmyJie, NPUBOJIUTH IMPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUH.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPecCum

PacnioznaBaTh apuMeTHyecKyr0 M TE€OMETPHUYECKYIO IpPOrpecCUd MpPU Pa3HBIX
croco0ax 3aJaHusl.

BbINOMHATE BBIYMCIEHUS C UCIOIb30BaHUEM (OPMYJI N-TO WieHa apu(METUIECKON U
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4I€HbI MOCIEI0BATEIILHOCTH TOYKAMH Ha KOOPJUHATHOMN TIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YMCIOBBIMH IIOCJIEIOBAaTEIBHOCTSIMH, B TOM YHCIIE
3aJ1a4M U3 peabHOM JKU3HU (C UCTIOJIb30BAaHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoimnuecTBo
ble padoThI
1 Uucna u BeluKcieHus. PanonanbHbie )5 |
qucia

2 Anrebpanyeckue BbIpaXKEHUS 27 1
3 YpaBHEHUSs U HEPABEHCTBA 20 1
4 Koopaunats! u rpapuku. @ynkunu 24 1
5 [ToBTOpEeHME M 0000IIEHNE 6 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5




8 KVIACC

KosnuectBo
No /it HanmeHnoBaHme pa3jiesioB U TeM q;cc(::o KonTtposbn
NMPorpamMmbl ble padoThbI
1 Uucna u Beruucnenus. KBagparHbeie KOpHU 15
) Uucna u Berunciienus. CTeneHs ¢ LeiabIM 7
[OKa3aTeleM
3 Anre6panyecKre BbIPaKEeHHS. 5 1
KBanparsslii TpExuineH
4 AnreGpanyecKre BbIPaKEeHHS. 15 |
Anrebpanyeckas 1poOb
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 |
ypaBHEHUS
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBbI 13
ypaBHEHUI
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1
Oynkuun. OCHOBHbBIE TTOHSATHUS
9 @yHkuK. Yucaosble GyHKIUU
10 [ToBTOpEeHHE M 0000IIEHNE
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KJIACC

Koanuectn
No /it HanMeHoBaHMe pa3iesioB U TeM 0 4acoB Koutpoasn
NPOrpamMMbl Bcero ble padoThbI
1 Yucna u BeruuciaeHus. JleicTBUTENbHBIE 9
yucia
) VYpaBHeHUs U HEPABEHCTBA. Y PaBHEHUS C 14 |
OJTHOW MEPEMEHHOMN
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 |
yYpaBHEHUU
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
OyHKINU 16 1
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1
7 HOBTOPGHI/IG, 00001eHne, cucTeMaTH3aIUs 13 |
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Koumnuec
TBO
Nen/m | Tema ypoka 4acoB Konrpox
Beero bHBIC Aara
padoTsbI

1 [lonsiTHE panoHaIBLHOTO YUCIIA 1 01.09

) Apudmernueckue IeHCTBUS C | 02.09
palvoOHATBHBIMH YHCIIAMU

3 Apudmerndeckue I1HCTBUS C | 05.09
palroHATbHBIMU YHCIAMH

4 Apudmerndeckue I1eHCTBUS C | 08.09
palroHATbHBIMU YHCIAMH

5 Apudmernueckue IeHCTBUS C | 09.09
paloOHATBHBIMH YHCIIAMU

6 Apudmernueckue JeHCTBUS C | 12.09
palOHATBHBIMH YHCIIAMU

7 CpaBHeHue, ynopsiio04uBaHue 1 15.09
paloOHaIbHBIX YUCEI

g CpaBHeHue, ynopsiI0YuBaHNue | 16.09
paloOHATbHBIX YHCEI

9 CpaBHeHue, ynopsiIouuBaHNue | 19.09
pallOHATBHBIX YUCEI

10 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 22.09

11 CreneHsb ¢ HaTypaJabHBIM [T0OKA3aTEIEM 1 23.09

12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 26.09

13 CreneHsb ¢ HaTypaJabHBIM [T0OKA3aTEIEM 1 29.09

14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 30.09

15 Perrenyie 0CHOBHBIX 3auz[aq Ha apoow, | 03.10
MIPOLICHTHI U3 PEATbHOM MPAKTHKU

16 Perienyie 0CHOBHBIX 3avz[aq Ha apoow, | 06.10
MPOLEHTHI U3 PealbHOM MPAKTUKH

17 Perrenyie 0CHOBHBIX 3avz[aq Ha apoow, | 07.10
MPOLEHTHI U3 PealbHOM MPAKTUKH

18 Pemenne 0CHOBHBIX 33/1a4 Ha APOOH, i 10.10
MIPOLICHTHI U3 PEATbHOU MPAKTHKU

19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS HA | 14.10

MHOXHUTCIIN HATYPAJIbHBIX YHUCECJI




HpI/IBHaKI/I JACIIUMOCTH, Pa3JIOKCHUA HA

17.10

20 MHO>KUTEIH HATypaJIbHbBIX YHCEIl
21 Peanbubie 3aBucumoctu. [Ipsmas u 20.10
oOpaTHas PONOPIUOHAIBHOCTH
” Peanbhubie 3aBucumoctu. [lpsmas u 21.10
oOpaTHas IPONOPIUOHAIBHOCTH
7 Peanbhubie 3aBucumoctu. [psmas u 24.10
oOpaTHast MPONOPIMOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u 07.11
oOpaTHas PONOPIUOHAIBHOCTH
)5 KontponbHas paboTa o teme 10.11
"Panmonaneshelie yncna
26 BykBeHHbIE BbIpaXeHUs 11.11
27 DopmyJibl 14.11
28 DopmyJibl 17.11
29 [lepemennsle. JlonycTumble 3HaUEHUS 18.11
MEPEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, 21.11
30 pacKpbITUE CKOOOK M MPUBECHHUE
MOJIOOHBIX CIIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, 24.11
31 pacKpbITHE CKOOOK U IIPUBEICHUE
MOTOOHBIX CITAraeMBbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, 25.11
32 pacKpbITHE CKOOOK U IIPUBE/ICHUE
MOTOOHBIX CITAraeMBbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, 28.11
33 pacKpbITHE CKOOOK M MPUBEICHHE
MOTOOHBIX CITAraeMBbIX
34 CBoiicTBa CTENEHU C HATYpaIbHbIM 01.12
MoKa3aTeieM
35 CBoiicTBa CTENEHU C HATYpalbHbIM 02.12
MoKa3aTeieM
36 CBolicTBa CTENEHU C HATYpaJIbHbIM 05.12
MoKa3aTeieM
37 MHorouseHbI 08.12
38 MHorousneHsl 09.12
39 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE 12.12
MHOT'OYJIEHOB
40 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE 15.12

MHOI'O4JICHOB




41 CnoxeHue, BBIYUTaHUE, YMHOKEHUE | 16.12
MHOTOUJICHOB

47 CnoxeHue, BBIYMUTAaHUE, YMHOKEHUE | 19.12
MHOT'OYJIEHOB

43 DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1 22.12

44 DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1 23.12

45 DopMmyJibl COKPAIEHHOTO YMHOXKEHHUS 1 26.12

46 DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1 29.12

47 DopmyJibl COKPAILIEHHOTO YMHOXKEHHUS 1 30.12

48 Paznoxenne MHOTOUYJICHOB HA MHOKUTEIH 1 12.01

49 Pa3znoxxeHne MHOTOUJI€HOB HA MHOKUTEIN 1 13.01

50 Pa3noxeHne MHOrO4JI€HOB HA MHOKHATEIIN 1 16.01

51 Pa3znoxxeHnne MHOTOUJI€HOB HA MHOKUTEIN 1 19.01

5 KonTponbHas padota no teme | 20.01
"AnrebpandyecKkue BeIpaKeHUs"

53 VYpaBHeHue, npaBuiia npeoOpa3zoBaHUs | 23.01
ypaBHEHUS, PABHOCWJIBHOCTD YpaBHEHUN

54 JluneiiHoe ypaBHEHHE C OHOM MEPEMEHHOMH, | 26.01
peuieHue JIMHEMHBIX YPaBHEHUI

55 Jluneitnoe ypaliHeHI/Ie C OJIHOM vnepeMeHHoﬁ, | 27.01
peleHune JIMHEHHBIX YpaBHEHU N

56 Jluneiinoe ypaBHEHHE ¢ OHOM MEPEMEHHOM, | 30.01
peuieHue JIMHEMHBIX YPaBHEHU I

57 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUI 1 02.02

58 Pewienue 3agad ¢ noMoIIbIO YpaBHEHUI 1 03.02

59 Pewienue 3agau ¢ noMoIIbIO YpaBHEHUI 1 06.02

60 Pemienue 3aga4u ¢ moMOIIbIO YPaBHEHHI 1 09.02

61 JluneliHoe ypaBHEHHE C IBYMs | 10.02
MEPEMEHHBIMH U ero rpaduk

6 JluneitHoe ypaBHEHHE C IByMS | 13.02
MEePEMEHHBIMH U €T0 Tpadux

63 Cucrema 1ByX JIMHEHHBIX YpaBHEHHUI ¢ | 16.02
JBYMsI TIEPEMEHHBIMU

64 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUI € | 17.02
JIBYMsI TIEpPEMEHHBIMU

65 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUI € | 20.02
JIBYMsI IepEMEHHBIMU

66 Cucrema 1ByX JIMHEHHBIX YpaBHEHHUI ¢ | 24.02
JIBYMsI TIEPEMEHHBIMU

67 Pemenue cucrem ypaBHeHH I 1 27.02




68 Pewienue cucrem ypaBHeHU 1 02.03
69 Pemenue cucreM ypaBHeHuUM 1 03.03
70 Pewienue cucrem ypaBHeHU 1 06.03
71 Pemenue cucreM ypaBHeHUM 1 10.03
7 KoHnTtponbHas padora o teme "JInHelHbIS | 13.03
ypaBHEeHHUA"
73 Koopaunara Touku Ha psiMoi 1 16.03
74 UucnoBble IPOMEKYTKH 1 17.03
75 YuciioBble IPOMEKYTKU 1 23.03
76 Paccrosinne Mex 1y 1ByMsl TOUKaMH | 24.03
KOOPJIMHATHOM TIPSMOM
77 Paccrostnue Mexny AByMs TOUKaMH | 27.03
KOOPJIHMHATHOM IIPSIMOU
78 [IpssMoyronbHas cucTeMa KOOpAUHAT Ha | 06.04
IJIOCKOCTH
79 [IpssMoyronbHas cucteMa KOOpAMHAT Ha | 07.04
IIOCKOCTH
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpPMyTIaMu 1 10.04
81 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTaMu 1 13.04
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyTIaMu 1 14.04
&3 Urenue rpauKoB peabHbIX 3aBUCUMOCTEN 1 17.04
84 Yrenue rpadMKOB peabHbIX 3aBUCUMOCTEH 1 20.04
85 [Tonstre GpyHKIMN 1 21.04
86 I'padux pynkumu 1 24.04
87 CsaoticTBa GyHKIUI 1 27.04
88 CaoticTBa GyHKIUI 1 28.04
89 Jluneiinas GpyHKIUSA 1 04.05
90 Jluneitnas pyHkuus 1 05.05
91 [locTtpoenue rpaduxa nuHenHON QyHKINN 1 08.05
92 [Toctpoenue rpaduka TUHEHHON QYHKIIUU 1 12.05
93 ['paduk pyHkuuu y =x| 1 15.05
94 I'padux pynkumm y =[x| 1 18.05
KoHTponbHas pabora 1o Teme 19.05
95 "Koopaunats! u rpaguku. Oynkuun" / 1
Bcepoccuiickas npoBepouHas paboTa
96 Hrorosast KoHTpoIbHas paboTa / 1 19.05
Bcepoccuiickas npoBepouHas paboTa
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | 22.05

Kypca 7 Kinacca, 0000IIeHIe 3HAHHA




08 IToBTOpEHKE OCHOBHBIX MOHATHUNA U METOJIOB | 22.05
Kypca 7 kiacca, 00001IeHre 3HaHUH

99 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | 25.05
Kypca 7 Kimacca, 0000IIeHIe 3HAHHMA

100 [ToBTOpEHNE OCHOBHBIX MTOHITUHA U METOJIOB 1 25.05
Kypca 7 Kimacca, 0000IIeCHIE 3HAHHA

101 IToBTOpEHKE OCHOBHBIX MOHATHUNA U METOJIOB | 26.05
Kypca 7 kinacca, 00001IeHe 3SHaHHUH

102 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | 26.05
Kypca 7 Kinacca, 0000IIeHIe 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0




8 KVIACC

Kouunuec
8o KonTpoa
Ne ni/m Tema ypoka Hacos bHbIE Hata
Bcero U3y4YCHUS
padoThbI
1 KBanpaTHbiii KOpeHb U3 YKCIia 1 01.09
2 [TonsiTe 06 UppaLIMOHAIILHOM UYHCIIE 1 02.09
3 JecaTnunbie mMpUOIHKCHUS 1 05.09
HPPALMOHATBHBIX YUCEI
4 JecaTnunbie MpUOIHKCHUS | 08.09
HUPPALMOHATIBLHBIX YUCE
5 JleticTBUTENIbHBIC YHCTIA 1 09.09
6 CpaBHEHME ACHCTBUTEIBHBIX YHUCEII 1 12.09
7 CpaBHEHME ICHCTBUTEIBHBIX YHUCEII 1 15.09
8 ApudmeTnueckuil KBapaTHbIA KOPEHb 1 16.09
9 VYpaBHeHue Buja x> = a 1 19.09
10 CBOI?IchBa apupMeTUYECKUX KBAJPaTHBIX | 22.09
KOpHEH
1 CBOﬁC;[‘BEl apu(pMEeTUYECKUX KBAJPaTHBIX | 23.09
KOpHEH
12 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHHI, 1 26.09
coJiepKaIuX KBaJpaTHbIE KOPHU
13 [IpeoOpa3zoBaHKe YHNCIOBBIX BEIPAKCHHIM, 1 29.09
coJiepKaIuX KBaJpaTHbIE KOPHU
14 [Ipeo6pa3oBaHye YUCIOBBIX BBIPAXKEHUH, | 30.09
CoJIepXKaIInX KBaJApaTHbIE KOPHU
15 [Ipeo6pa3oBaHye YUCIOBBIX BBIPAXKEHUH, 1 03.10
coJIepXKaIInX KBaJApaTHbIE KOPHU
16 CTeneHs ¢ LeNbIM ITI0Ka3aTeaeM 1 06.10
CranpapTHas 3anuch yucia. Pazmepsl 07.10
00BEKTOB OKPY’KaOIIero Mupa (ot
17 3JIEMEHTAPHBIX YACTHIL JI0 KOCMUYECKUX 1
00BEKTOB), JUTMTEIILHOCTh IIPOIIECCOB B
OKpYKaroIIeM MUPE
18 CBOMCTBA CTEIEHH C LIEIBIM ITI0Ka3aTeIeM 1 10.10
19 CBolicTBa CTEIICHHM C IICJIBIM MOKa3aTeIeM 1 14.10
20 CBOMCTBA CTEINEHH C LIEIBIM ITI0Ka3aTeIeM 1 17.10




21 CBOMCTBA CTEIEHH C LIEIBIM ITI0Ka3aTeIeM 1 20.10

22 CBoOIICTBa CTENIECHU C IIEJIBIM MTOKa3aTeIIeM 1 21.10

23 KBanpaTHbiii TpEXUIICH 1 24.10

24 KBanpaThsiii TpéxuneH 1 07.11

)5 Paznoxenue kBajipaTHOro TpEX4uaeHa Ha 1 10.11
MHOKHUTEJIH

26 Paznoxenue kBajipaTHOro TpEXUaeHa Ha 1 11.11
MHO>KUTEH
KontponbHas paboTa o remam 14.11

27 "KBanparusie kopHu. CTEeneHu. 1
KBanpathsiii Tpexunen"

28 Anrebpanyeckas qpoob 1 17.11

29 JonycTrMble 3HaUYEHUS IEPEMEHHBIX, 1 18.11
BXOJIAIINX B aIreOpandeckue BhIpaKeHUS

30 JonycTruMble 3HaUYEHUS IEPEMEHHBIX, 1 21.11
BXOJIAIINX B aIreOpandeckue BhIpaKeHUS

31 OcCHOBHOE CBOMCTBO aJIreOpandecKoit 1 24.11
npodu

32 Cokpaiienue agpooei 1 25.11

33 Cokparenue apooei 1 28.11

34 Cokpaiienue apooei 1 01.12

35 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U 1 02.12
JIeTICHUE aJIreOpandecKux apooei

36 CnoxeHue, BBIYUTaHUE, YMHOKEHHE U 1 05.12
JIeIICHUE aJIreOpandecKux apooei

37 CnoxeHue, BBIYUTaHUE, YMHOKEHHE U | 08.12
JIeTICHUE aJIreOpandecKux apooei

38 CnoxeHue, BBIYUTAHUE, YMHOKEHHE U | 09.12
nenieHne anredpanyecKkux Apooeit

39 [IpeoOpa3zoBaHue BhIpaKEHUH, 1 12.12
coJleprKaluXx anredpandeckue apoodu

40 [IpeoOpa3zoBaHue BhIpaKEHUH, 1 15.12
coJleprKaluXx anredpandeckue apoodu

41 [Ipeo6pa3oBanue BbIpaxeHUH, | 16.12
coJleprKaluXx anredpandeckue apoodu

4 KonTponbHas padota no teme | 19.12
"AnreOpandeckas ApooOp"

43 KBagparHoe ypaBHeHHE 1 22.12

44 Henonnoe kBagpaTHOE ypaBHEHUE 1 23.12

45 HenonHoe kBanpaTHOE ypaBHEHUE 1 26.12




46 dopMya KOpHEW KBapaTHOTO YpaBHEHUS 1 29.12
47 dopmyiia KOpHEN KBAIPaTHOI'O YPaBHEHUS 1 30.12
48 ®opMya KOpHEW KBaPaTHOTO YpaBHEHUS 1 12.01
49 Teopema Buera 1 13.01
50 Teopema Buera 1 16.01
51 Pewienue ypaBHeHUM, CBOASIIUXCS K | 19.01
KBaJIpaTHBIM
5 Pemenue ypaBHeHUi, CBOAAIIUXCS K 1 20.01
KBaJIpaTHBIM
53 [pocreiimme qpoOHO-panOHATBHEIE 1 23.01
ypaBHEHHUS
54 [Ipocreiimume poOHO-pallMOHATIBHBIC 1 26.01
ypaBHEHUS
55 Pemenue TekcToBbIX 3avz[aq C IIOMOIIIbIO |
KBaJIPAaTHBIX YPaBHEHUU
56 Pemenne TekcTOBBIX 33714 ¢ IOMOIIbIO | 27.01
KBaJIpaTHbIX YPaBHEHUN
57 KonTponbHas padota no teme 1 30.01
"KBanparHbsle ypaBHeHuUs"
JIuneliHoe ypaBHEHUE C IByMs 02.02
58 MEePEMEHHBIMH, €ro rpaduK, IPUMEpHI 1
pellieHus] ypaBHEHUH B IIEJIbIX YHCIIaX
JluneliHoe ypaBHEHUE C IByMs 03.02
59 MEePEMEHHBIMH, €ro rpaduK, IPUMEpPHI 1
pelleHus] ypaBHEHUH B IIEJIbIX YHCIaX
JluneliHoe ypaBHEHHE C IByMs 06.02
60 MePEMEHHBIMH, €T0 TpaduK, MPUMEPhI 1
pelleHus] ypaBHEHUH B IIEJIbIX YHCIaX
61 Pemenue cucrem AByX JTMHEHHBIX 1 09.02
YPaBHEHUH C IByMs [IEPEMEHHBIMU
6 Pemenne cucreM IByX JIMHEWHBIX | 10.02
YPaBHEHUH C IByMs [IEPEMEHHBIMU
63 Perenne (jI/ICTGM JIBYX JINHEUHBIX 1 13.02
YpaBHEHUI C IBYMs [IE€PEMEHHBIMU
64 [IpumMepsl perieHrs CUCTEM HETMHEHHBIX | 16.02
YpaBHEHUI C IBYyMs [IE€PEMEHHBIMU
65 [Ipumepsl perieHns cucTeM HEJIMHEHHBIX 1 17.02
YPaBHEHHUH C IByMs [IEPEMEHHBIMU
I'padmueckas uaTEpIIpETaLIs ypaBHEHUS C 20.02
66 JIByMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX 1

YPaBHEHUH C ABYMS IEPEMEHHBIMU




['padmyeckas uHTEpIpETaLls YPAaBHEHUS C 24.02
67 JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHHUI C IBYMs [IE€PEMEHHBIMU
68 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO 27.02
CUCTEM ypaBHEHUH
69 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO 02.03
CUCTEM ypaBHEHUI
70 Perienye TeKCTOBBIX 3a1a4 C ITOMOILBIO 03.03
CUCTEM ypaBHEHUU
71 UucnoBble HEPaAaBEHCTBA U UX CBOMCTBA 06.03
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA 10.03
73 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHOM 13.03
74 Jlunelinbie HEPABEHCTBA C OJTHOM 16.03
IIEPEMEHHOMN U UX PEIICHUE
75 Jlunelinbie HEPABEHCTBA C OJTHOM 17.03
IIEPEMEHHOM U UX PEIICHUE
76 JIvHeiHbIe HEpaBEHCTBA C OJHOM 23.03
MEPEMEHHOI U UX pelleHne
77 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM 24.03
MEPEMEHHOI U UX pelleHne
3 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM 27.03
IIEPEMEHHOMN U UX PEIICHUE
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM 06.04
IIEPEMEHHOM U UX PELICHUE
N300paskeHue penieHus TMHEHHOTO 07.04
80 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOM
pSIMOU
N3o00paskeHue penieHus TMHEHHOTO 10.04
81 HEPAaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
pSIMOU
%) KoHTponbHas paborta 1mo Temam 13.04
"HepaBenctBa. CucreMbl ypaBHEHH"
83 [Honstne pynkunn 14.04
%4 OO6nacth onpeAeIICHHs] © MHOYKECTBO 17.04
3HaYeHUH QYHKIUU
85 CniocoOb1 3a1anust QyHKIUH 20.04
86 I'padux pynkuun 21.04
g7 CaoiicTBa (yHKIIUHU, UX OTOOpaKeHHE HA 24.04
rpaduke
88 UreHue U mocTpoeHue rpa@uKoB QPyHKIIHA 27.04




89

[Tpumeps! rpadukoB QyHKIIHIA,
OTPaKAIOIIUX PEATTbHBIC MPOIIECCHI

28.04

90

QDyHKIIUH, OTIMCHIBAIOIIHE MIPSIMYIO U
00paTHYIO MPONOPIUOHAIBHBIC
3aBHCUMOCTH, UX IpaduKu

04.05

91

l'unepOona

05.05

92

['unepOoia

08.05

93

I'padux pynkumn y = x>

12.05

94

Oyukmun y =x,y =x%,y = Vx, y = [X|;
rpaduveckoe perieHre ypaBHCHHIA U
CHCTEM YpaBHCHUH

15.05

95

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue
3HaHu# / Beepoccuiickast mpoBepoydHas
pabora

18.05

96

HroroBast KoHTpoIbHas paboTa /
Bcepoccuiickas mpoBepouHasi paboTa

19.05

97

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue
3HAHUHA

22.05

98

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METO/IOB KypcoB 7 U 8 KIlaccoB, 00001IeHIE
3HaHUHI

22.05

99

IToBTOpEHNE OCHOBHBIX TOHATHI U
METO/I0B KypcoB 7 U 8 KlaccoB, 00001IeHIe
3HaAHUHI

25.05

100

IToBTOpEHME OCHOBHBIX TOHATHI U
METO/I0B KypcoB 7 U 8 KilaccoB, 00001IeHe
3HaHUHI

25.05

101

[ToBTOpEHNE OCHOBHBIX MOHATUHN U
METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue
3HAHUHA

26.05

102

[ToBTOpEHNE OCHOBHBIX MOHATUHN U
METOJIOB KypcoB 7 U 8 KilaccoB, 000011eHue
3HAHUHI

26.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KVIACC

Koumnuec
TBO KonTpoa
Neni/m | Tema ypoka 4acoB bHbIE Hata
U3yYeHUs
Bcero padoTbI

PaunonanbeHble yncna, uppaluoOHaIbHbIE

1 Ypciia, KOHEYHbIE U OECKOHEUHEIE 1 02.09
JECSTHYHBIE TPOOH
MHo0kecTBO NEHCTBUTEILHBIX UHCEI;

2 JEHCTBUTEILHBIC YKCIIa KaK OECKOHEUHBIC 1 02.09
JECSITUUHBIE TpOOH
B3anMHO 0HO3HAYHOE COOTBETCTBUE

3 MEK]ly MHOYKECTBOM JE€HCTBUTEIBHBIX YHCEII | 04.09
Y MHOKE€CTBOM TOYEK KOOPAMHATHOM
psSIMOU
CpaBHeHUE NEUCTBUTEIBHBIX YHCEII,

4 apudMeTHIECKHe IEUCTBHUS C 1 09.09
JIEUCTBUTEIbHBIMHU YHCIIAMHU

5 [TpubnmxEéHHOE 3HAUCHNUE BETUYUHBI, | 09.09
TOYHOCTH ITPUOITKCHHS
Oxpyrnenue yucen 1 11.09
OxkpyriieHne yucen 1 16.09

g [Ipukunka I/i OLICHKA PE3yJIbTaTOB 1 16.09
BBIYMCIICHHUI

9 [Ipukunka I/‘I’ OLICHKa PE3yJIbTaTOB 1 18.09
BBIYKCIICHUM

10 JIuneiinoe ypaBHeHue. Pemenue ypaBHeHUH, | 23.09
CBOISIINXCS K JIMHEUHBIM

1 JInneiinoe ypaBHeHue. Pemenne ypaBHeHuH, | 53.09
CBOJIAIINXCS K JUHEUHBIM

12 KBa,I[paTHS)e ypaBHeHue. Pemenue 1 25 09
YPaBHEHUH, CBOASIIMNXCA K KBaIpaTHBIM

13 KBa,I[paTHS)e ypaBHeHue. Pemenue 1 30.09
YPaBHEHUH, CBOASIIMXCA K KBaIpaTHBIM

14 bukBasipaTHbie ypaBHEHUS 1 30.09

15 bukBapaTHble ypaBHEHUS 1 02.10

16 IIpumepsl penieHrst ypaBHEHUN TPEThEr U 1 07.10




YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOXUTCEIN

IIpumepsl penieHrst ypaBHEHUN TPEThbEr U

17 YEeTBEPTOU CTENICHEN PA3TIOAKECHUEM Ha 07.10
MHOKUTENH
Penienue 1po6HO-paliMOHATBHBIX

18 “PODHOP 09.10
YPaBHEHUH
Pemenne npoO6HO-palioHaIbHBIX

19 PODHOTP 14.10
YpaBHEHUN
Pemenne TekcTOBBIX 3329 AreOpandecKiuM

20 14.10
METOA0M
Penienune TekcTOBBIX 3aa4 aJIreOpanyeckum

21 16.10
METOA0M
Penienune TekcTOBBIX 3a1a4 aJIreOpanyecKum

22 21.10
METOJOM

3 KonTponbHas pabora o teme "YpaBHeHUs ¢ 21.10
OJTHOW TIEpEMEHHOM" '

4 YpaBHEHHE € IBYMS IEPEMEHHBIMU U €TI0 53.10
rpaduk '

)5 VYpaBHEeHME ¢ ABYMs IEPEMEHHBIMU U €T0 05.11
rpaQuk '

26 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUI € 1111
JBYMsI IEPEMEHHBIMU U €€ PEIICHNE '

7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢ 1111
JIByMsI IIEPEMEHHBIMU U €€ peleHue '

)3 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢ 13.11
JIByMsI IIEPEMEHHBIMU U €€ peleHue '

29 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUI € 1811
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE '
Pewenne cucreM 1ByX ypaBHEHHH, OJHO U3

30 KOTOPBIX JIMHEUHOE, a IPyroe — BTOPOU 18.11
CTEIICHU
Pemenne cucreM 1ByX ypaBHEHHUH, OJHO U3

31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU 20.11
CTEIIEHU
Pewenne cucreM 1ByX ypaBHEHHUM, OJHO U3

32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU 25.11
CTEIIEHU
Pewrenne cucreM 1ByX ypaBHEHHUH, OJHO U3

33 yX P ’ 25.11

KOTOPBIX JIMHEMHOE, a IPyrOo€ — BTOPOM




CTCIICHU

['padmyeckas HHTEpIPETALIUS CUCTEMbI

34 y 1 27.11
YpaBHEHUH C ABYMS IEPEMEHHBIMU
Pemienne TekCTOBBIX 3aa4 alredpanyecKum

35 1 02.12
crocobom
Pemenue TeKCTOBBIX 33a7a4 alreOpandecKum

36 8 P 1 02.12
crocobom
KonTponbnas pabota no teme "Cucremsl

37 POILIIATD 1 04.12
YpaBHEHUU

38 YucnoBble HEPaAaBEHCTBA U UX CBOMCTBA 1 09.12

39 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1 09.12
JIuHeliHbIe HEPaBEHCTBA C OJHOM

40 nep 8 I 11.12
MEePEMEHHOM U UX PEIICHUE
JIvHeliHbIe HEPaBEHCTBA C OJHOM

41 Hep A 1 16.12
MEPEMEHHOM U UX PELICHUE
JIuHeliHbIe HEpaBEHCTBA C OJHOM

o) Hep A 1 16.12
MEePEMEHHOM U UX PEIICHUE
CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM

43 . P A 1 18.12
MEePEMEHHOMN U UX PEIICHUE
CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU

44 . p g 1 23.12
MEPEMEHHOMN U UX PELICHUE
CucTembl TUHEHHBIX HEPABEHCTB C OAHOU

45 ’ P 8 1 23.12
MEPEMEHHOM U UX PELICHUE

46 KBangparHble HEpaBEHCTBA U UX PEILICHUE 1 25.12

47 KBagpaTHbie HEpaBEHCTBA U UX PELICHHUE 1 30.12

48 KBagpaTHbie HEpaBEHCTBA U UX PELICHUE 1 30.12

49 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1 13.01

50 KBagpaTHbie HEpaBEHCTBA U UX PELICHUE 1 13.01

51 I'paduueckas nuTepnperaiuss HEPABEHCTB U | 15.01
CHCTEM HEpaBEHCTB C JBYMSI ITIEPEMEHHBIMU '

5 I'paduueckas nuTepnperaiusi HEPABEHCTB U 1 2001
CHCTEM HEPaBEHCTB C JBYMSI IIEPEMEHHBIMU '
KonTponbnas pabota no teme

53 TP P 1 20,01

Hepagencrtra

KBagparuunas pynkuus, e€ rpadpuk u

54 1p ynK pad 1 29 01
CBOMCTBa
KBagparuunas K1y, e€ rpaduk u

55 P ymr pacp 1 27.01
CBOMCTBa

56 KBanpatuunas ¢ynkuus, e€ rpapux u 1 29.01




CBOWCTBA

[TapaGosna, KOOPAUHATHI BEPIIMHbI

57 03.02
napaboIIbl, 0Cb CAMMETPHUH NapadoIIbl

58 [TapaGosna, KOOpIMHATHI BEPILUHBI 03.02
napaboIIbl, 0Cb CAMMETPHH N1apadoIIbl

59 [Tapabosna, KOOpIMHATHI BEPIIMHBI 05.02
1apaboJibl, 0Cb CHMMETPHUH 11apadoIibl

60 [Tapa6osna, KOOpIMHATHI BEPILUHBI 10.02
napaboIIbl, 0Cb CAMMETPHH NapadoIIbl

61 [Tapabosna, KOOpIMHATHI BEPILUHBI 10.02
napaboIIbl, 0Cb CAMMETPHUH NapadoIIbl

6 [Tapabosna, KOOpIMHATHI BEPIIMHBI 124002
napaboIIbl, 0Cb CAMMETPHH 11apadoIIbl

63 I'paduku Gynkumit: y = kx, y =kx + b, 17.02
y=k/x, y=x3, y=vX, y=[X|

64 I'paduku pynkuumit: y = kx, y =kx + b, 17.02
y=k/x, y=x3, y=vX, y=[X|

65 I'paduku pynkuumit: y = kx, y =kx + b, 19.02
y=k/x, y=x3, y=vX, y=[X|

66 I'paduku Gynkumit: y = kx, y =kx + b, 24.02
y=k/x, y=x3, y=vX, y=[X|

67 I'paduku Gynkumit: y =kx, y =kx + b, 20.02
y=k/x, y=x3, y=vX, y=[X|

68 I'paduku pynkuumit: y = kx, y =kx + b, 26.02
y=k/x, y=x3, y=vX, y=[X|

69 Kontponbnas pabota no teme "OyHkumn" 03.03

70 [ToHsATHE YNCIIOBOM TOCIIEI0BATEILHOCTH 03.03
3aaHue N0CIe0BaTeIbHOCTH

71 pPEKyppeHTHOM GopMmyIoit u GopMynoi n-ro 05.03
YjieHa

7 Apudmernueckas U reoMeTpuyecKas 10.03
porpeccun

7 Apudmernueckasi U reoMeTpUUecKas 10.03
IPOrpeccuu
@DopMyITBI N-TO YICHA apUPMETHICCKON 1

74 reOMETPUYECKON ITPOTPECCUM, CYMMBI 12.03

MEPBLIX N YJICHOB




75

@opmyIibl N-ro WieHa apu(pMeTHIeCKon u
r€OMETPUYECKON TPOTrPECCUM, CYMMBI
IIEPBBIX N YJICHOB

17.03

76

@opmyIibl N-ro WieHa apu(pMeTHIeCKOn u
reOMETPUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

17.03

77

@opMyIbI N-TO YIeHa apUPMETHUECKON 1
TEeOMETPHYECKON MPOTPECCHiA, CyMMBbI
MEPBBIX N YJICHOB

19.03

78

@opMyIBI N-TO YIeHa apuPMETHUECKON 1
TeOMETPHUYECKOMN MPOTPECCHid, CyMMBbI
MEPBBIX N YJICHOB

24.03

79

N300paxeHue wieHOB apu(PMeTUIeCcKoi u
reOMEeTPHUECKOH MPOrpeccuii TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH

24.03

80

N3o6pakenune 4ieHOB apu(pMeTHIECKO 1
reOMETPUYECKON ITPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW IJTIOCKOCTH

26.03

81

JIMHENHBIN U YKCIOHEHUUAIIbHBIA POCT

07.04

82

CrnoxxHble IIPOLCHTLI

07.04

83

CrnoxxHbIe IIPOLCHTLI

09.04

84

KonTponbhas padora o teme "Hucnaosbie
1OCJIeI0BAaTENbHOCTH "

14.04

85

IToBTOpEHHKE, 000OIIIEHNE U CUCTEMATU3AIIHS
3HaHUH. 3aMKuch, CpaBHEHUE, JICHCTBHUS C
JIEMCTBUTEIbHEIMH YHCIIAMH, YMCI0BAst
npsiMast

14.04

86

[ToBTOpEHKE, 000OIICHUE U CUCTEMATU3AIIHS
3HaHuu. [IponeHThI, OTHOIICHUS,
MPONOPLINU

16.04

87

[ToBTOpEHKE, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHuii. OKpyrieHue, npuoImKeHue,
OLIEHKA

21.04

88

[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS
3HaHUH. Penienne TeKCTOBBIX 3a1a4
apupMETHYECKUM CIIOCOOOM

23.04

89

[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AITUS
3HaHU. Penmenne TeKCTOBBIX 3a1a4
apupMETUYECKHM CIIOCOOOM

23.04

90

[ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIHS




3gaHui. Pemmenne TeKCTOBEIX 3a/1a4
apu(METHIECKUM CITIOCOOOM

91

[ToBTOpEHKE, 000OIIEHUE U CUCTEMATHU3AIIHS
3HaHul. [IpeobpazoBanue anredOpanaecKux
BBIpXEHUH, JOMYyCTUMbIE 3HAYCHHUS

28.04

92

[ToBTOpEHKE, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHui. [IpeobpazoBanue anredOpanaecKux
BBIpXEHUH, JOMYCTUMbIE 3HAYCHHUS

28.04

93

[ToBTOopenue, 0000IICHNE 1 CUCTEMATH3AIHS
3Hanui. [IpeobpazoBanue anredpandaecKkux
BBIPKEHUH, JOMYCTHUMbIC 3HAUCHHUSI

30.04

94

[ToBTOpenue, 0000IICHNE U CUCTEMATH3AIHS
3Hanuii. [IpeobpazoBanue anrebpandeckux
BBIpAXEHUH, JOMYyCTUMbIE 3HAYCHHUS

05.05

95

IToBTOpenune, 0000IIEHNE U CHCTEMAaTH3aIHs
3HaHuM. OyHKIMU: TOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (DYHKITHIA

05.05

96

IToBTOpenune, 00001mEeHNE U CHCTEMAaTH3aIHs
3HaHuM. OyHKIMU: IOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (DYHKIIHIA

07.05

97

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS
3HaHuM. OyHKIMU: TOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (DYHKITHIA

12.05

98

[ToBTOpEHKE, 000OIICHUE U CUCTEMATU3AIIHS
3HaHui. OyHKIHUK: IOCTPOCHUE, CBOMCTBA
M3YYEHHBIX QYHKIUN

12.05

99

IToBTOpEHHKE, 000OIIICHNE U CUCTEMATU3AIIHS
3HaHuil. ['paduyeckoe pelieHne ypaBHEHHIMA
U UX CUCTEM

14.05

100

[ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIHS
3HaHui. ['paduueckoe perieHne ypaBHEHHMA
U X CUCTEM

19.05

101

Wrorosas koHTpoJsibHas paboTa

19.05

102

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN

21.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA30BAHUS, ITPOBEPSAEMBIE HA OI' 10 MATEMATUKE

Kon IIpoBepsieMble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJibTATaM 0CBOEHUSA
NMPoBepPsieMOr OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOT'0 0011Iero
0 TpeOoBaHUSA oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATUAMH: MHOXECTBO, IOJMHOYXECTBO,
ofepalyyu HaJ, MHOKECTBAMH; YMEHHUE ONEPUPOBATH MOHATHUSMU: Tpad,
CBS3HBIM Trpad, JEpeBO, LUK, MPUMEHATh HMX MPU PEIICHUH 3ajady;
YMEHUE HCIONb30BaTh TIpadUuecKoe TMpPEACTaBICHUE MHOXKECTB JUIS
ONMKCAHUSI PEATbHBIX MPOLIECCOB M SIBJICHUW, MPU PEHICHUH 3aJady U3
JIPYTUX Y9eOHBIX MMPEIMETOB

YMeHue OIICPHUPOBATH IIOHATHAMU: OIIPCACICHUC, aKCHOMA, TCOpCMa,
JOKa3aTCJIbCTBO, YMCHHUC paciio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BBICKA3bIBAHUA, IIPUBOJIHUTL IIPHUMCPBI W KOHTPIIPHUMCPBI, CTPOUTH
BBICKA3bIBAHWA U OTPULIAHU S BBICKA3bIBaHUM

YMeHHe OomepupoBaTh IOHATHAMHU: HATYpPaJbHOE YHUCIO, NPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HATypaJIbHBIX 4YHUCEN, NPU3HAKU
JACTMMOCTH, II€JIO€ YHUCJIO0, MOAYJIbh YHCIA, OOBIKHOBEHHAs Ipo0b U
JecsiTU4YHass ApoOb, CTAaHAAPTHBIA BHJI YHWCIA, PALMOHAIBHOE YHCIIO,
MPPAIMOHATIFHOE YKCII0, apu(METHIECKUI KBaIpaTHBIN KOPEHb;, YMEHHE
BBITIOJIHATH ACHUCTBHS C YKMCIIAMH, CPAaBHUBATh U YIIOPSAOYMBATH YHCIIA,
MPEACTABIATh YMCIA HAa KOOPAWMHATHOM MPSMOW, OKPYIVISATH YHCIA;
YMEHUE BBINOJIHITH NPUKUJIKY U OLIEHKY PE3YJIbTaTa BHIYNCICHUN

YMeHne omepupoBaTh TOHITHAMH: CTENEHb C IEJBIM TOKa3aTeseM,
apu(pMETUYECKUN KBaJ[paTHBI KOPEHb, MHOTOWICH, alredpanyeckas
IpoOb, TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOU CTENIEHH OOJIbIIe
CAWHUIIBI, YMEHHE  BBINOJHATH  BBIUUCICHUS 1O  QopMyam,
mpeoOpa3oBaHUs  IIENBIX, JAPOOHO-PAIIMOHAIBHBIX  BBIPAKECHUU |
BBIPOKCHHUIA C KOPHSMH, Pa3JI0KEHUE MHOTOUYJICHA HA MHOKHUTEITH, B TOM
qHclie C HCIOJIb30BaHWEM (OpPMyJT Pa3HOCTH KBaJApPaTOB M KBajapaTa
CYMMBI U Pa3HOCTH

YMeHue ornepupoBaTh IOHATHUAMU: YKMCIOBOE PABEHCTBO, YPABHEHUE C
OIHOW TIEPEMEHHOW, YHCIOBOE  HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; yYMEHHE pellaTh JIMHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pallMOHANIEHBIE YPaBHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI JIBYX
JUHEWHBIX YPaBHEHWUH, JIMHEHHBICE HEPABECHCTBA M UX CUCTEMBI,
KBaJlpaTHblE U  JIpOOHO-pallOHAJbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3aa4 U3 IPYyTrUxX IpeaMETOB U
MIPAKTUYECKHUX 3a]a4; YMEHUE HMCIOJIb30BAaTh KOOPAUHATHYIO IPSAMYIO U
KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)K€HUs pELIEHUN YpaBHEHUH,
HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTh NMOHATHSMU: (QyHKIMS, rpaduk (QyHKIUH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PACTAHMSI,




Kona
npoBepsieMor
0 TpedoBaHUSA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM Pe3yJibTaTaM OCBOCHUSA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOT'0 00111ero
oOpa3zoBanusi HA ocHoBe PI'OC

yObIBaHUs, HAUOOJbIIEe W HAWMEHbIIEe 3HAYCHUS (YHKIUH; YMEHHE
ONEpUPOBATh MOHATUAMHU: IMpsiMas NPONOPLUUOHAIBHOCTb, JIMHEWHAs
GbyHkuus, kBajgpatuyHas (yHKUMs, OOpaTHas MNPONOPLUOHAIBHOCTD,
napabona, rHUNepOona; yMEHHE CTPOUTh Tpaduku  QYHKIHH,
UCIIOJIb30BaTh TpauKy sl ONpENENeHUs] CBOMCTB IPOLIECCOB H
3aBUCUMOCTEM, IJIs pEelIeHMs 3aJad U3 JPYruX YYEOHBIX MPEJAMETOB H
peanbHON XKU3HH; YMEHUE BBIpaXXaTh (POpMyJlaMH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU

Ymenue OIIEpUPOBATH MMOHATHUSIMU: MOCJIEAOBATEIBLHOCTD,
apudMeTHIeCKass U TeOMETPUYECKasl MPOrPECCUH; YMEHHE UCITOIb30BaTh
CBOMCTBA IOCJEA0BaTEILHOCTEH, (POPMYJIIBI CYMMBI M OOIIETO YeHA IIPH
pelIeHnH 3a/1ad, B TOM YHCIIE 33Ja4 U3 JPYTrUX y4eOHBIX MPEIMETOB M
pEATBLHOM KU3HU

YMeHue penath 3aJa4 pa3HbIX TUIIOB (B TOM YHUCJIE€ HA MPOLEHTHI, 10U
U YacTH, JBWXKEHHE, paboTy, IIEHy TOBApOB U CTOMMOCTH IMOKYIOK U
YCIIyT, HaJOTH, 33Ja4i U3 00JIACTH YIIPABJICHUS JIMYHBIMU U CEMEUHBIMU
dbuHaHCaMM); YMEHHE COCTAaBIISITh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA
U CUCTEMBI I10 YCIIOBHUIO 3aJ1aud, UCCIENOBATh IIOIYYEHHOE pELICHUE U
OLIEHMBATh NIPABION0I00HOCTH MOJTYYEHHBIX PE3YJIHTATOB

YMeHue omnepupoBaTh MOHATUSAMHU: (UTypa, TOUYKA, OTPE30K, MpsAmMasd,
JyY, JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PAaBHOOEIPEHHBIN U
PAaBHOCTOPOHHUN  TPEYrOJIbHUKH,  MPSIMOYIOJIbHBIA  TPEYrOJIbHUK,
MeauaHa, OHMCCEKTpHCca M BbICOTa TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajienorpaMM,  pom0O, NOpSIMOYTOJbHUK, KBaApaT, Tpareuus;
OKPY’KHOCTb, KpPYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
dburypamu; ymMeHue pemarh 3aJayd, B TOM YHCIIE U3 TMOBCEIHEBHOU
KU3HHU, HA HAXOXKICHHE T'€OMETPUYECKHUX BEJIMYWH C TNPUMEHEHHEM
M3YYEHHBIX CBOMCTB UIyp U (HaKTOB

10

YMeHue omnepupoBaTh TOHSTHUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; I1apajuIeIbHOCTh U MEPIIEHIUKYIJISIPHOCTD NIPAMBIX, YIOJI
MEXy TMPSMBIMH, MNEPIEHIUKYJIAp, HAKIOHHAs, MPOEKIMs, Moxooue
buryp, momoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCHUTEIHFHO TOYKH U
OpsIMOM; YMEHHE pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO H MOH00Me
buryp, mapameIbHOCTh H  NEPICHIUKYISAPHOCTH  NPAMBIX B
OKPY’KAIOIIEM MHPE

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSTHUE, Yroi (BEIUYHHA
yria, CHUHYC M KOCHHYC Yyrja TpEyroJbHHMKA), IUIOIIAAb; YMEHHE
OLICHMBATh pPa3MEpbl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM MHPE;
YMEHHE MIPUMEHSTHh (OPMYJIbI IEPUMETPA U IIOIIA MHOTOYTOJIbHUKOB,
JUIMHBl OKPY)KHOCTM M IUIOIIAAM Kpyra, o0b€éMa MNpsIMOYTOJbHOIO




Kona
npoBepsieMor
0 TpedoBaHUSA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM Pe3yJibTaTaM OCBOCHUSA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOT'0 00111ero
oOpa3zoBanusi HA ocHoBe PI'OC
napajyuiesienunes;a;  yMEHHE  OPUMEHATh  IPU3HAKA  PABEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOPEMY

[Tudaropa, TPUrOHOMETPUIECKHUE COOTHOIIECHUS JJISI BBIYUCIICHUS JIJTHH,
PACCTOSTHUM, TJIOIIAJICH

12

YMmenue wu3o0paxarh ImiIockue (GUIyppl M HX  KOMOUHAIIMH,
MIPOCTPAHCTBEHHbIE (DUTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U  3JEKTPOHHBIX CpPEICTB IO TEKCTOBOMY  WIIH
CUMBOJIbHOMY OIIMCaHUIO

13

YMeEHHUE ONeprupoBaTh MOHATUAMHA: MPSAMOYTOJIbHASI CUCTEMA KOOPAUHAT;
KOOPAMHATHI TOUYKHU, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YUCJI0, CKaJIAPHOEC IIPOU3BEICHUE BEKTOPOB; YMEHHUE HCIIOIb30BaTh
BEKTOPBI U KOOPJAMHATHI JUIsl IPEACTABICHUS TAHHBIX U PEIIEHUs 3a1a4, B
TOM YHUCJIC U3 JPYTUX YUYEOHBIX IPEAMETOB M PEATbHOMN KU3HH

14

YMeHue oneprupoBaTh MOHITHIMH: CTOJIOYATHIE U KPYTOBBIC THATPAMMBI,
TaONMuIBl, CpemaHee apudMeTHUecKoe, MeauaHa, HauOoJblIee U
HauMEHbIIIee 3HAYCHUs, pa3Max YHCIOBOro Habopa; yMEHUE W3BJICKATh,
HHTEPIIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMAITUIO, MTPEICTABICHHYIO
B Ta0nmWmax W HAa JHarpaMMax, OTPaXalIlyld CBOWCTBA U
XapaKTePUCTHKH PEATBHBIX MTPOIIECCOB U SBJICHUI; YMEHHUE PACIIO3HABATH
W3MCHUYMBBIC BEJIMIMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSATHUAMH: CIyYalHBIM OMNBIT (CIy4yalHbIN
DKCIIEPUMEHT), JJICMEHTapHOE COObITHE  (RJIIEMEHTApHBIH  WCXOM)
CIIy4ailHOr0 OMbITa, CIIy4YalHOE COOBITHE, BEPOSITHOCTh COOBITHS, YMEHHE
HAaXOJIUTh BEPOSITHOCTH CITyYaHbIX COOBITUN B ONBITAX

C PABHOBO3MOXHBIMH 3JEMEHTAapHBIMU COOBITHUSIMU; YMEHHE pEIlaTh
3aJaud METOJIOM OpPraHM30BaHHOIO Iepedopa M C HCIOJIb30BAHUEM
IpaBUia YMHOXCHHUS; YMEHUE OLICHMBAaThb BEPOSITHOCTU PEAIBbHBIX
COOBITUH W SIBJICHWM, MOHUMATh POJIb NPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI B OKPY’KAIOILIEM MUPE U B KU3HU; 3HAKOMCTBO
C MOHSATUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YHCEJI U €r0 POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOISAIIUMNA HW3YUYCHHBIM METON JJIsi pPEIICHUs
3a7a4d, MPUBOAUTH NPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U )KU3HU, PACIIO3HABATH MPOSIBIICHUE MATEMATHUYECKUX 3aKOHOB
B MCKYCCTBE, ONHUCHIBaTh OTJEJIbHBIE BBIJIAIOIIAECS PE3YJIbTATHI,
MOJYYEHHBICE B XOJE pAa3BUTHS MaTEMAaTUKU KAaK HAyKH, NPUBOJUTH
MPUMEPHI MATEMATUUECKUX OTKPBITHM U UX aBTOPOB B OTEUECTBEHHOU U
MUPOBOW UCTOPHUU




INEPEYEHD DJIEMEHTOB COAEPXAHUA, ITIPOBEPAEMbBIX HA OI'D 11O

MATEMATHKE
Kox IIpoBepsieMbIi 3JIEMEHT COAEPKAHMS
1 Yucna u BBIYMCIICHUS
1.1 |HarypanbHble 1 1enbie yncna. [Tpu3Haku 1eIMMOCTH HEJIbIX YHCel
19 OOBIKHOBEHHBIE W JIECATHYHBIE  JIpOOM, TMPOIEHThI, OECKOHEUHbIE
' MIePUOINICCKHE IPOOH
13 Pammonanpabie 4ymcia. ApudMeTHYECKHE OIepaldd ¢ palliOHAIBHBIMU
qyucjIaMu
1.4 JleficTBUTENbHBIE YHuCIa. ApU(]METHUECKHE OIepaluu C JIeUCTBUTEIbHBIMU
quciaaMu
15 [TpubnuxEHnbIe BBIMACICHUA, [PaBUIa OKPYIICHUA, NPUKHIOYHAd OLEHKA
pPE3YJIbTAaTOB BBIYHCICHUI
2 AnreOpandecKkre BhIPAKECHUSI
2.1 BykBeHHBIC BBIpaKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢  uenbiM  nokazarenemM. CTeneHb ¢ pallMOHAJIbHBIM
' nokazareseM. CBOMCTBA CTENEHU
2.3 |MHOrouieHsl
2.4  |AnrebGpandeckas 1poOb
25 ApudmeTndecknii KOpeHb HaTypaIbHOU cTeneHH. JleficTBHS
' ¢ apu(METHIECKIMHI KOPHSIMHU HATYPaTbHOUN CTENIEHU
3 YpaBHEHUSI 1 HEPABEHCTBA
31 Lenbie n IpoOHO-panoHabHble ypaBHEeHHsS. CHUCTEMbl U COBOKYIHOCTHU
ypaBHEHUI
39 Ilensie u mpoOHO-panMOHATBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekCcTOBBIX 3a0a4
4 UncaoBbIe NOCIEI0BATEIBHOCTH
4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEI0BATEILHOCTEH
49 Apudmerrdeckas W TeoMeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX
MIPOIIEHTOB
5 DyHKIMU
Oyukius, crnocoObl 3ananus (pyukiuu. [padux  dynkuun. OOnacTh
OTIPEICIICHUS U MHOECTBO 3HAYEHUN byHKIUU. Hymu
5.1.  |pyskuuu. ITpoMexxyTKd 3HAKOMOCTOAHCTBA. I[IpOMEXKYTKM MOHOTOHHOCTH
bynkuuu. MakcuMmymbsl 1 MUHUMYMBI pyHKITuu. Hanbosnbliiee 1 HauMeHsblee
3HaYCHHUE (DYHKIIMHM HA POMEKYTKE
6 Koopaunatel Ha IPsIMOM M TIJIOCKOCTH
6.1 |KoopauHaTtHas npsimasi
6.2  |JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 ['eomerpust




Kona IIpoBepsieMblil 3JIEMEHT COAEePKAHUSA
7.1  |I'eomeTrpudeckue GUrypsl 1 ©X CBOMCTBA

7.2  |TpeyronbHuk

7.3 |MHOrOyrojabHHUKH

7.4  |OKpYKHOCTb U KPYT

7.5 |M3mepeHne reoMeTpuYeCKUX BEJTUYUH

7.6  |BekTopbl Ha MIOCKOCTH

8 BeposTHOCTh U cTaTHCTHKA

8.1 OnucaresibHas CTAaTUCTHUKA

8.2  |BeposiTHOCTB

8.3  |KomOunaropuka

8.4 MHuoxecTBa

8.5 [I'padmr




