


HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsIeTCS OJHUM W3 OINMOPHBIX KypCOB OCHOBHOTO OOIIETr0 OOpa3oBaHMS: OHA
obecrieunBaeT N3y4CHHUE APYTUX JTUCHUIIINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
PazButne y oOydaroomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXOKACHUM H CYIHOCTH
anreOpandeckux aOCTpakiuii, Crmoco0e OTpPaKCHHs MATEMAaTHUYECKOH HayKOW sIBICHUH U
MPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIU MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAaHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAuecTB
MBIIUICHHUSI, HEOOXOUMBIX ISl aJIaliTallid B COBPEMEHHOM IuppoBoM obmiecTBe. M3ydenue
anreOpbl 00eCTieYnBaeT pa3BUTHE YMEHUs HA0JI01aTh, CPABHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
NEICTBHUS U BBIBOJIBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYaloImIUXCs: OHM HCHONB3YIOT NEAYKTHBHBIE H
WHIYKTUBHBIE PACCYXICHHS, 00OOIMICHHE M KOHKPETH3AIUIO, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanosaracT 3HAYUTEIBHBIMN OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
oOydaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIleHHWe 3ajad  sBISeTCS  peaiu3anuein
JESTeIbHOCTHOTO IPUHIINIIA 00yYeHUSI.

B crpykrype mnporpamMmbel y4eOHOrO Kypca «Auredpa» Ui OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-MeToaudeckue auHuu: «Yucna u
BBIUHCIICHUS, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxnast u3 3TuX coaepkareabHO-METOIUYECKUX JTUHUN Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET
U3YYCHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUSIMH. B Xo/1e n3ydenus yuyeOHOTO Kypca
00yJaronmMcs MPUXOIUTCS JIOTHUECKH PACCYKIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay BKIIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTHUKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLIME OBJAJICHUIO OOYYaIOUIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTEeMaTUYeCKOTrO
s3pika. CopeprKaTeIbHON U CTPYKTYPHONU OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpay» sSBIseTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yucna M BBIYMCICHHS CIY)KUT OCHOBOW ISl JaJdbHEHIIETro
U3YYCHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(hopMHUPOBAHHUIO YMEHHS TOJIB30BAThCSl AITOPUTMAMH, a TaKXKe MPHOOPETECHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOM XH3HU. Pa3BUTHE NMOHATHUA O 4YHCIE HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMHU,
(hopMUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOU
JMHUH OTHECEHO K CpeIHEMY 001eMy 00pa3oBaHUIO.

Conepkanre JBYX aireOpamvecKux JIMHHN — «AjreOpandeckue BBIpAKCHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO Yy  OOyYaromuxcs
MaTeMaTHYeCKOro amnmapara, HEoOXOAMMOro MJis pElIeHUs 3aJad MaTEeMaTHKH, CMEXKHBIX
MPEJMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHuUs
y4eOHBIH  MaTepuan TPYNNHUPYETCSs BOKPYr  palMOHAJIBHBIX  BBIpaXeHWH.  Asrebpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHUKH KakK S3bIKa JJI1 MOCTPOCHUS MAaTEMaTHYECKUX MOJICICH,
OIMCAHUs MIPOLIECCOB U SIBICHUN pealbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAST Takke
JTanbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJMMOIOo, B YAaCTHOCTH, MJIA
OCBOCHHMSI Kypca HWHGOPMATHKH, W OBJIAJICHUEC HaBBIKAMHU JCAYKTHBHBIX PaCCYKJICHUHU.



[IpeoOpazoBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxkanrie  GyHKIHOHATBHO-TpAUUYECKON  JIMHUM  HAllEJIEHO Ha  TOJIyYeHHE
oOydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIEH MaTEeMaTHISCKONH MOJICTH JJIsi OTIMCaHUs
U HUCCIIeZIOBAaHUsS Pa3HOOOPA3HBIX NMPOLIECCOB M SIBICHUH B Mpupojae U obmectse. M3yueHue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJIb30BaTh pasziIHYHbIC
BbIpa3UTEIbHBIE CPEICTBA S3bIKA MaTEMaTUKU — CIIOBECHBIE, CUMBOJMYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B ((OpMHUPOBAHHE MPEICTABICHUNA O PO MAaTEMAaTUKH B Pa3BUTUU LIUBUIU3ALUN
U KyJIbTYPHI.

CornacHo yuyeOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Amredpay,
KOTOPBIA BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lienibl colepkaHus: «Yucia U BBIYUCICHUS,
«AnreOpanyeckue BHIPAKEHUSNY, « Y paBHEHUS U HEPABEHCTBa», « DyHKIIUNY.

Ha usyuenne yueOHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kinacce — 102 gaca (3 waca B Henmeno), B 9 kmacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYMCICHUSA

JlpoOu OOBIKHOBEHHbIE U J€CATUYHBIC, MEPEeXoa OT OAHON (opmbl 3amucu Apoleil K
apyroi. IloHsATHE palMOHAIBHOIO YUCIIA, 3alMCh, CPABHEHUE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
ynces. Apudmernyeckue ASMCTBUS ¢ pallMOHAIbHBIMU YKciaMu. PelieHue 3anau U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelleM: OIpelesieHHe, MpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OTpe/eIIeHHUs, 3aHiCh 00NbIUX Yncenl. [IponeHTsl, 3anich MPOLEHTOB B BHUJIE APOOH U
Ipobu B BUJE MpPOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, pEHICHUE 33/1a4 U3 peaibHOU
IIPAKTUKH.

[IpumeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HATYPaAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpSMasi M 0OpaTHast IPOIOPLUOHATBHOCTH.

Aaredpanyeckue BbIpaKeHHUs

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycTHUMBbIE 3HAYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXIY BEIMUYMHAMM B BUAE (HOPMYJIBL
Brrancnenus no gopmynam. I[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHBIC
BBIPQXEHUS, IIPaBUiIa MIPeoOpa3oBaHUs CYMM M IPOU3BEJIEHUM, IPaBUIa PACKPBITUS CKOOOK U
NPUBEICHUS TIOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10KA3aTeIEM.

OpnowieHbl 1 MHOrowieHsl. CteneHs MHorowieHa. Cllo)keHHE, BBIUNTAHUE, YMHO)KEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMBbl M KBaJapaT Pa3HOCTH.
®dopmysia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTEIIH.

YpaBHeHns1 1 HePaBEeHCTBA

VYpaBHeHHe, KOPEHb YpPaBHEHUs, MIpaBUjIa NpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIBHOCTh
YPaBHEHUH.

JIuneliHoe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHEHHMH. CocTaBleHME ypaBHEHHH IO YCJIOBHIO 3ajadd. PemieHune
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPaBHEHUH.

JIuHeitHOe ypaBHEHHE C JABYMS MEpeMeHHBIMH U ero rpaduk. Cucrema JByX JIMHEHHBIX
yYpaBHEHUW C JABYMs TepEeMEHHBIMHU. PelieHune cucTeM ypaBHEHUH CIIOCOOOM IOJCTAHOBKH.
[TpumMeps! pemeHns TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUNH

Koopaunara Toukm Ha npsMon. YuciaoBsle INpOMEXyTKH. PaccrosHue Mexnay AByms
TOYKaMU KOOPJAWHATHON IIPSIMOM.

[IpsamoyronbHas cuctema koopauHatT, ocu Ox u Oy. AOcuucca U OopauHAaTa TOYKU Ha
KOOpAMHATHOM mockocTu. Ilpumeps! rpadukos, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanpHbIX 3aBUcUMOcTel. [lonstue ¢ynkmun. I'padpux ¢ynkumu. CoiicTBa (QyHKUHMH.
JIuneitnas Qynkuus, e€ rpapuk. ['paduk ynkuuu y = [x|. I'paduueckoe pemieHue TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHECHUM.

8 KVIACC

Yucaa ¥ BIYUCIEHUS



KBanparueiii kopenb u3 uucia. Ilonarue o0 wuppaumoHanabHOM uucie. JlecsTHUHBIE
NpuOIMKEHUsT UppalMOHANbHBIX Ynces. CBoiicTBa apupMeTHYECKHX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHNE K MpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHMM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qHcla.

Crenens ¢ 1enbIM MOKa3zatesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

AnrebGpanyeckue BrlpakeHUsIAJIredpanyeckue BbIpasKeHust

KBaznpaTHblil TpEXUIICH, Pa3l0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpanuyeckoi napodbu. CrokeHue,
BBIUYUTAHUE, YMHOKEHHE, JIeJeHne ajaredpanueckux aApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHue.

VYpaBHEHUs ¥ HEpABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOTO ypaBHEHus. Teopema Buera.
Pemenune ypaBHeHu#l, cBomAlMXCAd K JMHEMHBIM U KBaapaTHbIM. [Ipocreiimue apoOHO-
paluoHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanys ypaBHEHUI ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHI C JByMs INEepeMEHHbIMU. [Ipumepbl peleHus CUCTEM HENMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Penienue TeKCTOBBIX 3aa4 aJIreOpandeckKuM CIIOCOOOM.

UucnoBble HeEpaBeHCTBA M MX CBoHcTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM IepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

OyHKIMNDYHKIUH

[Tonsitue @ynkuuu. O6nacTe onpenesieHnus U MHOXKECTBO 3HaueHuil ¢yHkiuu. CrnocoObl
3a1aHus QyHKIIAN.

I'padpux dysakoum. Utenue cpoiicTB ¢yHkmuu mo e€ rpaduky. [Ipumepsr rpaduxon
(YHKIMH, OTpaXaroluX peaabHbIe MPOLECCHI.

OyHKIUY, ONHMCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. ®yukupn y = x2, y = x3, y = \x, y=|x|. ['padudaeckoe pemeHre ypaBHEHHI H CHCTEM
YPaBHEHUH.

9 KJIACC

Yucia 1 BBIYMCICHUSA

PanmonaneHble Yncna, UppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE JECITHUHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC YHCIA KaK OECKOHEUYHBIC
JIecATUYHbIe  npobu. B3auMHO  OJZHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JEMCTBUTEIBHBIX YMCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE ICHCTBUTENBHBIX YHCEN, apu(PMETHUYECKHE ACUCTBUSA C JACHCTBUTEIHHBIMU
YHUCJIaMHU.

Pa3Mepsl 0OBEKTOB OKPYKAIOIMIETO MHUpPA, MIUTEIHLHOCTH TPOIECCOB B OKPYKAIOIIEM
MUpE.

[IpubnmxEéHHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTHb MpHOMKeHus. OKpyrJieHHe ducer.
[Ipukunaka u oLleHKa pe3yJIbTATOB BBIYUCIICHUMN.

YpaBHeHusI U HEpaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUM, CBOJIAIIMXCS K TUHEUHBIM.



KBagparHoe ypaBHeHue. PelmieHue ypaBHEHUH, CBOJMUIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTEIECHEU
pa3IoKeHUEM Ha MHOKHUTEIIH.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHWM.  PermeHue  TEKCTOBBIX  3ajaad
anreOpandeckuM METOIOM.

VYpaBHeHHe C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cucteMm ABYyX JIMHEHHBIX
YpaBHEHUH C ABYMsI NEepeMEHHbIMU. PerieHue cucteMm AByX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpO# crenenu. I paduueckas MHTEpIIpETAIUs CUCTEMbI YpaBHEHHUH C
JByMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33724 adreOpandecKuM criocoooM.

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. PemieHue cucteM JIMHEWHBIX
HEPaBEHCTB ¢ OJHOW mepeMeHHOW. KBampatHeie HepaBeHCTBa. ['paduueckass mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUH

KBanparnunas ¢ynkmus, e€ rpadpuxk u cpoiictBa. [lapabosia, KOOpIHWHATHI BEPIIMHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl.

[paduku Gpyskumii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , 1 ux cBoiicTBa.

YucoBble nociieoBaTeIbHOCTH YN CI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrPecCHu

[lonsaTHEe YKMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
(dopmyoit u popMyItoii n-ro ueHa.

Apudmernueckass W reomeTpuueckas —nporpeccuu.  Dopmyisl  #-TO  4iIeHA
apu(METHIECKON U TE€OMETPUIECKON MPOTPECCHi, CYMMBI TIEPBHIX /1 YJICHOB.

N300paxkenne wieHOB apu(pMETHUECKOW U T€OMETPUUYECKOM MpOrpeccuil TOYKaMH Ha
KOOPJMHATHOW MIIOCKOCTH. JINHEWHBINA U SKCITOHEHIIMATBHBIN POCT. CI0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) maTpuoTHYeCcKOe BOCIIUTAHME:

IPOSIBJIGHUEM HMHTEpeca K TMpOLUIOMY U HACTOSAILIEMY pPOCCHHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHUSIM POCCHUHCKHX MaTeMAaTHUKOB M POCCHHCKON
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUHN B IPYIMX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pealn3allid ero Impas,
NpPEeACTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TPaKJAHCKOTO O0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO STUYECKHUX MPOOJEM, CBS3aHHBIX C NMPAKTUUECKUM IMPUMEHEHHEM JOCTHXEHHUH
HayKH, OCO3HAHNEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX ITPUHLUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHUE B PELIECHUM MPAKTUYECKUX 3a/Jad MaTeMaTH4ecKOu
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMAaTUYECKOI0 00Opa30BaHUs Ha MPOTSKEHUU BCEH
KHU3HU U1 YCHEIHON NMpo(ecCHOHANbHOM AeITEeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIMBHIYaJbHOH TpaeKTOpUM OOpa3oBaHUS U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUUECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, paCCyKJICHHH, YMEHUIO BHJIETh MaTEMaTUIECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAlMel B JIEATETbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHA 4YEJIOBEKa, MPHUPOJIbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYECKOW HayKH Kak CQepbl YelOBEYECKOW IesTeIbHOCTH, AITAllOB €€ pa3sBUTHA U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJbTYpOH Kak CpEICTBOM TIO3HAHUS MHUpA, OBJIAJCHHEM MPOCTEHIIMMH HaBbIKAMU
MCCIIEI0BATEIBCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOTO 0JIArONoyYus:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHE 3HAaHWS B HMHTEpPEcax CBOEro 3/10POBbS,
BEJICHUS 3/J0POBOT0 00pa3a >KM3HU (370pOBOE NMUTaHMUE, COATAaHCUPOBAHHBIN PEXXUM 3aHATHH U
OT/IbIXa, peryiisipHas (Qu3MuUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TaKOI'o JK€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIUTAHME:

OpHEHTaIell Ha MpUMEHEHHE MaTeMaTHYeCKHX 3HaHWN JUIs peleHus 3a7ad B 001acTH
COXPAHHOCTH OKpYXKarollel cpefbl, MJIaHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MOCIIEJICTBUM ISl OKpY’Karollel Cpelbl, OCO3HAaHHWEM TJI00albHOIO XapaKTepa 3KOJOTHYEeCKHX
npo0JeM U MyTel ux peleHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COUAIBLHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y JPYTHX
Jrofie, MpuoOpeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3
OIbITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOpMYIHUPOBATH UECH,
TIOHSATHS, THIIOTE3Bl 00 OOBEKTaX W SBICHHUAX, B TOM UYHCIIE paHee HEU3BECTHHIX, OCO3HABATH
Ne(QUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYAaIMIO, BOCHPUHUMATb CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPeOYyIOMHUN KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbIE DELICHUS U
neicTBus, POpMyIMPOBATh U OLIEHUBATh PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHHBeEPCaIbHbIC Y4eOHbIE JeHCTBUSA

ba3oBble JJornueckue qeMcTBUS:

® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSITUN, OTHOIIEHUH MEXIy MOHATHIMH, (HOPMYIHpPOBATH OMpPEICICHUS MOHITHIA,
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIs1 000OIICHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

® BOCHpPUHUMATh, POPMYJIUPOBATH U MPeOoOPa30OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpuIaTeNbHbIe, EAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

®  BBHIIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUSAX, MpeajiaraTh KPUTEPUU [JIST BBISABICHHS
3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;

® JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

® pa3dupaTh JOKa3aTelIbcTBA MATEMAaTUYECKUX YTBEPXKACHHM (MpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJIBHO HECJIOJKHBIE JIOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (HaKTOB, BHICTpAaWBaTh apryMEHTAIMIO, MPUBOAMTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

® BBRIOMpaATh CIOCOO pemieHus y4deOHOH 3amaun (CpaBHHBATh HECKOJIBKO BApPHAHTOB
penieHus, BEIOMpaTh HanbOoIee MOIXOMANINNA ¢ YIETOM CaMOCTOSITENHHO BBIJEICHHBIX
KpUTEPHUEB).

basoBble ucciienoBare/ibCKie AeHCTBUA:

® HCNOJB30BaTh  BOMPOCHI  KaK  HUCCJEAOBATENbCKUN  WHCTPYMEHT  MO3HAHUS,
dbopMynupoBaTh BOITPOCHI, ¢bukcupymomue IIPOTUBOpEYHE, npobsemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh MCKOMOE M JaHHoe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

® [POBOAHUTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUJIaHY HECIOXKHBIA 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCJICIOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOOH;

® caMOCTOSITENbHO  (OpMYyIUpPOBaTh O000OMIEHUS W  BBIBOABI IO  pe3ysibTaTaM
POBEEHHOTO HAOTIOACHMSI, UCCIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH MONYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHMIA;



IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKC BblIBUTATH ITPCATIOJIOKCHUA
0 €r'o pa3sBUTHUHN B HOBLIX YCJIOBUAX.

Patora ¢ undpopmanmeii:

BBISIBIISATH HEIOCTATOYHOCTh W W30BITOYHOCTH MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX
JUTSI pEIIeHUs 3a/1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMPATh OpMy MpeCTaBICHUS HHPOPMAIIUK U WILTIOCTPUPOBATH PelIaeMble 3a1a9n
cXeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPUAM, TPEATIOKEHHBIM YUUTEIEM WIIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX WU
IMUCBbMCHHBIX TCKCTAX, AAaBATh IMOACHCHHA 11O X004y PCIICHUA 3a1a4, KOMMCHTHUPOBATDH
TIOJTYYCHHBIH Pe3yibTaT;

B XOJIc 00CYXJICHHs 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI, IPOOJIEMBI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBaTh HACH, HaIllCJICHHBIC Ha IOUCK PCUICHU,
COIIOCTAaBJIAITb CBOU CYXKACHUA C CYXIACHUAMU OPYIrux YYaCTHHKOB Jualiora,
0OHapyXMBaTh PA3JINUME U CXOJCTBO MO3UIINMA, B KOPPEKTHON PopmMe GpopMyIrpoBaTh
pa3HOTJIACHSI, CBOM BO3PAKCHHUS;

MNPEACTABJIATh PE3YyJIbTAThl PCHICHUA 3aJa4U, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aa4 Mpe3CHTaluunu U
0COOEHHOCTEH ayAUTOPHH;

NOHUMATh M HCIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
IIPU PEIIeHUH YUYEeOHBIX MaTEeMaTHUECKHX 3a71a4;

MMPpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, INIAHUPOBATH OPraHU3alUIo COBMECTHOM
paboThI, pacmpenensiTh BHIAB pabOT, JOTOBapUBATHCS, OOCYXKIaTh MpOIECcC H
pe3yiabTat paboThl, 0000IIATh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (GopMax paboThl (0OCYX)AeHHS, OOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOI YacTh PaOOTHI U KOOPIWHUPOBATH
CBOU ﬂeﬁCTBHﬂ C APpYIruMH 4JICHAMHU KOMaHIbI, OCHUBATh KAa4CCTBO CBOCTO BKJIaJa B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiiCTBHUA
Camoopranmsanus:

CaMOCTOSITEIIbHO COCTAaBJIATH IUIAH, aJrOPUTM pEIIeHHs 3agadd (MM €ro 4acTh),
BBIOMpATh CHOCOO pemIeHHs ¢ YYETOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh BApUAHThI PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLecca U pe3ysibTaTta pelieHus
MaTeMaTUYeCKOW 3a/1auu;
NpeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUU 3a/1aud, BHOCUTH
KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OLEHUBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LIEJIU U YCIOBUAM,
OOBSICHATh TPUYHHBI JOCTWKCHUS WIM HEIOCTIDKEHHS IIeTH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATbBI

K xonmy oOydenuss B 7 KJacce OOYyYAIOUIMICA MOJYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJIbTaThl:

Yucia ¥ BLIYHMCICHHUA

BbImonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHdeckue IeHcTBUS C
palMOHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHHs 4YHCIOBBIX BBIPAKEHUHM, NPUMEHATH pa3HOOOpas3HblEe CIOCOOBI U
NpuéMbl  BBIYUCIEHHS 3HAYEHUH JAPOOHBIX BBIPAXKEHHUH, COAEp)KAIMX OOBIKHOBEHHBIE U
JeCATUYHbIE Jpo0u.

[lepexoauth OT ogHON (HOPMBI 3amHCH YUCEN K Ipyroil (mpeoOpa3oBBIBATH JECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAJIBHBIE YNCIIA.

OxpyrisaTh uucna.

BbINOMHATE NPUKUIKY U OLIEHKY pe3yjIbTaTa BBIYMCIECHUMN, OLIEHKY 3HAYEHHMH YHCIOBBIX
BBIPAKCHUH. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATYPAJIbHBIMU ITOKA3aTEISIMHU.

[IpuMeHTh NIPU3HAKK JENUMOCTH, Pa310KEHUE Ha MHOKUTENH HATypPaJIbHbIX YUCEIL.

Pemate npakTHMKO-OPUEHTUPOBAHHBIE 3aJauyM, CBSI3aHHBIE C OTHOILIECHHWEM BEJINYMH,
IPONOPLUOHATILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBate anredpanyecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOr0o MaTepuara.

Haxoauth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUSI B MHOTOUWIEH IPUBEIACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHME OJIHOYJIEHA HAa MHOIOYJIEH M MHOrOYJ€Ha Ha MHOTOYJIEH,
MIPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh pa3a0KEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOLIbKO BBIHECEHUS 3a
CKOOKM OOIIEro MHOXHUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOTrO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB U pELICHHs pa3IMYHBIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MTPAKTUKU.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIIMU JUIsl IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pemarp sMHElHHBIE ypaBHEHHs C OZHOM IEPEMEHHOM, NMPUMEHSSA IpPaBWIIa IEpexona OT
UCXOAHOIO YpPaBHEHUS K pPAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl MPU PELICHUH JTUHEWHBIX YPaBHEHUN U UX CUCTEM.



[TonGupath mpuMepsl Map Yucell, SIBISIOLMXCS PEIICHUEM JIUHEHHOT0 ypaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JIByMs
NIEpPEMEHHBIMH, T0JIb3YCh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IIE€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBnsiTh M pemath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3aJla4¥, HUHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJadyd IIOJYYEHHBIN
pe3yJIbTarT.

DOYyHKUNH

N3oOpaxaTh Ha KOOPAMHATHOM TMPSMOW TOUYKH, COOTBETCTBYIOIIWME 3aJIaHHBIM
KOOpAMHATAaM, JIy4HM, OTpPE3KH, WHTEPBAJIbl, 3alMChIBaTh YHCJIOBBIC IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTts B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduky TuHeHHBIX GyHKIuHA. CTpouTs Tpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH W3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpEMS,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cocod MpencTaBlIeHUS W aHajdu3a WH(OpMaIuu, U3BJICKaTh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(QUKOB peatbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K kxonmy oOydenuss B 8 kJiacce 0OydaroLIMiics MOJYyYUT CIEAYIOIIKME NpPEIMETHBIC
pe3yJbTaThI:

Yucsa v BbIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHMs, OKpPYIJICHUS M BBIYUCICHHUH, M300pa)kaTb ACUCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHOM IIPSIMOA.

[IpumensaTh mnoHATHE apU(PMETUYECKOTrO KBaJAPAaTHOIO KOPHSA, HAXOAWUTH KBaJpaTHBIC
KOPHH, UCHOJIb3Ysl TPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPe0Opa30BaHuUs BBIPAKEHUH,
CoJIepKalIuX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBONCTBA KOPHEH.

Hcnonp3oBare 3amuicd OOJIBIIMX M MaJbIX YHCEN C TOMOIIBIO JECATHYHBIX ApoOeit u
creneHen yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM I[OoKa3aTeJeM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPAKECHUM, COAECPKALUX CTEIICHU C LIEJIBIM TIOKA3aTEIIEM.

BbInonHATE TOXKAECTBEHHBIE MPEeOOpa3OBaHUs pPALMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE
npaBuI JeMCTBUM HAaJl MHOTOUICHAMH U alreOpanyecKuMu JpoOsMu.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUH IS pEUICHHUS pa3IM4YHBIX 33734 U3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEATIbHOU MPAKTUKU.

YpaBHeHNsI 1 HEPABEHCTBA

Pematp nuHelHbIe, KBaPATHBIE YPABHEHMS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJAIIMNECA K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMsl IEPEMEHHBIMH.

[IpoBoauTH MpoCTENIINE NCCAEAOBAaHUS YPABHEHUM U CUCTEM YpaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHeM TIpadUuecKux MpeAcTaBleHUull (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CUCTEMA YPAaBHEHMH PEILLIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauts OT ciaoBecHOW (QOPMYIHMPOBKM 3ahaud K e€ anrebpanyeckod MOAETH C
IIOMOIIIBI0  COCTaBJICHUS ypaBHEHHMS WM CHUCTEMbl YpaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auy TOy4YEeHHBIN pe3ybTarT.

[TpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pelliaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpaUUEecKyl0 HIUIIOCTPALIUIO
MHOECTBa PEIICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[loHumath M  HCHONB30BAaTh  (DYHKIMOHAJIbHBIE IOHATUS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNeNsATh 3HaueHHWe (QYHKLUUU 1O 3HAUYEHHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

Crtpouts rpaduky dJIeMeHTapHBIX (YHKINN BUIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OnicBIBaTh CBOHCTBA YHCIOBON (DYHKIMHK 1O €&
rpaduxy.

K koHiy oOyueHuss B 9 kJjacce oOyyaromMics MNOIYYHUT CIEIYyIOIUE NpEeAMETHbIE
pEe3yJIbTATHI:

Yucjia ¥ BBIYUCIEHUSA

CpaBHHBATH ¥ YIOPSIOUYMBATH PAIHOHAIEHBIC M HPPAIIOHAILHBIC YHCIIA.

Beimonsate apudmMernueckue AEHCTBUS C pallMOHAJIBHBIMU YHMCIAMHU, COUYETas YCTHbIE U
NUCbMEHHbBIE IPUEMBI, BHITIOJIHSITH BEIYUCIICHUS ¢ UPPALIMOHATIBHBIMU YUCIAMHU.

HaxoauTp 3HaueHMs CTENEHEH C LENbIMUA NOKA3aTeIsIMU U KOPHEW, BBIYMCIISATh 3HAYCHUS
YHCIIOBBIX BBIPAKCHUH.

OKpyrisiTh JEHCTBUTEIbHBIE YHWCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHH,
OLIEHKY YHUCJIOBBIX BBIPAXKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJpaTHBIC YypaBHEHHS, YpPaBHEHUs, CBOJIIMECS K HHM,
npocTeire ApoOHO-paliOHAIbHBIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C JIByMsI IIEPEMEHHBIMHU M CHCTEMbI JIBYyX
YpaBHEHHI, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISACTCS TUHEHHBIM.

Pemrate TekcToBBIE 3amaunm  anreOpamdyecKMM CHocoOOM C TOMOMIBIO COCTaBJICHUS
YPaBHEHMSI WJIM CUCTEMBI JBYX YPAaBHEHHH € IByMs IEPEMEHHBIMHU.

[IpoBoauTh MpocTeiilye Uccae10BaHus YpaBHEHUI U CCTEM YPaBHEHUI, B TOM YHCIE C
NpUMEHEHHEM TpadUuecKux TMpeAcTaBieHUil (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WU
cucTeMa YpaBHEHUH pelIeH s, €CIIM IMEET, TO CKOJIBKO, H TIpoYee).

Pemate JsMHElHblE HEpaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTb pELICHHUE
HEpaBEHCTB Ha YMCJIOBOW MPSMOM, 3aIIUCHIBATh PEILIEHHE C TTOMOIIbIO CHMBOJIOB.

Pemate cucTemMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEpPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pElICHHE CHUCTEMBbI HEPAaBEHCTB HA YWCIIOBOW MPSMOIA,
3alUCBIBATh PEIICHHE C TIOMOLIbIO0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NPU PEIICHUH Pa3IMYHbIX 331ad.

DOyHKUNH

Pacno3naBath QyHKIMU U3Yy4EHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMMA Buga: y = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =% y = |x|, B 3aBUCHMOCTH OT 3Ha4YeHHiI K0>(HUIICHTOB, OIKCHBATE CBOICTBA

(GYHKIMA.



Crpouth M M300pakaTh CXeMaTHUECKU TpaUKH KBAaJPAaTUUHBIX (DYHKIMH, ONMUCHIBATH
CBOWCTBA KBaIPAaTUYHBIX (DYHKIIMHA 1O UX TpaduKam.

Pacno3naBate  KkBaspatWyHylo (QyHKOMIO 10  (opmylie, TPHUBOAWTH TMPUMEPHI
KBaJPaTUYHBIX QYHKIIUI U3 pealbHON JKU3HU, PU3UKHU, TEOMETPHUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH H POIPeCcCHH

Pacno3naBate apu(METHUECKYI0 M T€OMETPUYECKYIO MPOTPECCHU MPH Pa3HBIX CIOco0ax
3aJaHHS.

BBINONHATE BBIYUCICHHUS C KCIIOJB30BaHHEM (OPMYJ N-r0 WieHa apu(MeTH4ecKoil u
TE€OMETPUYECKOM MPOrPECCHIA, CYMMBI TIEPBBIX N YJICHOB.

N3006pakaTh 4iIeHBI MOCIEI0BATEILHOCTH TOYKAMHU HAa KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3amaun, cBSi3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3aJa4d
U3 peaabHOM KU3HU (C UCTIOIB30BAHUEM KaJIBKYJIATOPA, ITU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanun | KosuvecTBo yacoB DJIeKTPOHHbIE
" | epa3genos u (undpoBbie)
n/ Bcer Kontpoabsnsl | IIpakTnuyeckn
TeM oOpa3oBaTeJibHbIE
n 0 e padoThbl e padoThI
NpOrpamMmbl pecypcsl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUS.
25 1 https://m.edsoo.ru/7f415b9
PanmonanbHbie 0
qucna B
bu6mmoreka [IOK
Anreb
ArebpaTeciu 27 1 https://m.edsoo.ru/7f415b9
€ BBIPQKCHHS 0
VpaBHCHIS I bu6mmoreka [IOK
P 20 1 https://m.edsoo.ru/7f415b9
HEpaBEHCTBA 0
Koopaunats! u bu6muoreka [JOK
rpaduKm. 24 1 https://m.edsoo.ru/7f415b9
OyHKIIU 0
bub6mmoreka [JOK
[ToBTOpEHME M
6 1 https://m.edsoo.ru/7f415b9
o0o0mIeHne 0
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I10
[MPOT'PAMME




8 KUIACC

Koau4yecTBo yacon DJIEeKTPOHHBIE
Ne HaumenoBanue
Ipaktuu | (uupposbie)
n/ pa3/iesIioB U TeM KonTpoabsn
Bcero ecKue o0pa3oBaTejibHbIE
1| MPOrpaMMbl ble padoThbI
padoThI pecypcel
Yucna n bu6mmoreka [IOK
1 BBIYHCIICHHUS. 15 https://m.edsoo.ru/7f417af
KBanpatHsie KopHU 8
Yucna n
bubnuoreka [JOK
BBIYHCIICHHUSI.
2 7 https://m.edsoo.ru/7f417af
CTteneHsp ¢ 1eIbIM "
HOKa3aTesieM B
Anrebpanueckue
bubnunoreka LIOK
BBIPKCHHUS.
3 . 5 1 https://m.edsoo.ru/7f417af
KBagpartublit 3
TpEXUIIeH B
AnreGpanueckue
bub6nunorexa LIOK
BBIPOKCHHUS.
4 15 1 https://m.edsoo.ru/7f417af
Anrebpanyeckas g
IpoOb B
YpaBHeHus u
bubnunorexa LIOK
HEPABCHCTBA.
5 15 | https://m.edsoo.ru/7f417af
KBanpatHbie 3
ypaBHCHHS -
VYpaBHeHUs U bubnuorexa LIOK
6 HEPABEHCTBA. 13 https://m.edsoo.ru/7f417af
Cucrembl ypaBHEHUN 8
VYpaBHeHus u bubanoreka LIOK
7 HEPABEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepasencrtBa 8
bubmuorexa [JOK
DyHKIHUN.
8 5 https://m.edsoo.ru/7f417af
OCHOBHBIE TTOHSTHS g
but6mmoreka [JOK
DyHKIHUN.
9 9 https://m.edsoo.ru/7f417af
UYucnossle GyHKIUU 2
bubmuoreka [JOK
IToBTOpEeHue n
10 6 2 https://m.edsoo.ru/7f417af
00001IeHNEe 2
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
ITPOIT'PAMME




9 KUIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uugposbIe)
n/ | pa3sgesoB M TeM Becer | Konrpoabn IpakTHYeCK
oOpa3oBaTe/ibHbIE
n nporpaMMbl 0 ble padoThI e padboThbl
pecypcbl
Yucna u
bub6mmorexa [JOK
BBIUUCIICHMUSI.
. 9 https://m.edsoo.ru/7f419
JlelicTBUTEIbHbBIC
dos
qyucna
YpaBHeHus u
HEPaBEHCTBA. bubnmnorexa [JOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOU do8
IIEPEMEHHOM
YpaBHeHus u
bu6mmoreka [JOK
HEpPaBEHCTBA.
14 1 https://m.edsoo.ru/7f419
Cucrtembl
N dos
ypaBHEHUH
VYpaBHeHus u bubnuorexa LIOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasenctpa dog
bu6mmorexa [JOK
OyHKIUU 16 1 https://m.edsoo.ru/7f419
do8
YucnaoBbie bu6mmoreka [IOK
MOCJIE0BATEIBHOC 15 1 https://m.edsoo.ru/7f419
TH dog
[ToBTOpEHME,
bub6mmorexa [JOK
000011IeHHE,
18 1 https://m.edsoo.ru/7f419
cUucTeMaTu3aIus
. dos
3HAHUU
OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jlara
U3y4eHust

DJ1eKTpPO
HHbIE
uudpos
ble
o0pa3oBa
TeJIbHbIE

pecypchbl

Ilonarue
paLMOHAIBHOTO
qycia

02.09

Apudmernaeckue
JIEUCTBUS C
parroHaTbHBIMU
YHUCIIaMU

04.09

Apudmernaeckue
NENUCTBUS C
parroHaTbHBIMU
qrCcIaMu

07.09

Apudmernaeckue
JIEUCTBUS C
paroHaIbHBIMH
YUCIaMU

09.09

Apudmernueckue
JNIEUCTBUS C
paLOHATIBHBIMU
YHCIaMH

11.09

Apudpmernueckue
JIEHCTBHS C
palnyoHaIbHBIMU
YHUCIIaMU

12.09

CpaBHenue,
YIOpsSAOYUBAHUE
panuOHAJIbHBIX YU CEIT

15.09

CpaBHenue,
yYHOpSA0YMBaHUE
palMOHAIbHBIX YUCEI

17.09

CpaBHeHnue,
YHOPSAOYNBAHUE

19.09




PpalrOHAJIbHBIX YHUCCIT

Bbubnuore
CreneHsb C ka IJOK
10 HaTypaJIbHBIM 22.09 https:/m.e
nokazarejieM dsoo.ru/7f
4211de
Bubnunore
CreneHsb ¢ ka [JOK
11 HaTypaJIbHBIM 24.09 https:/m.e
oKa3aTejieM dsoo.ru/7f
421382
bubnuore
Crermnensb ¢ ka [JOK
12 HaTypajibHbIM 26.09 https:/m.e
nokazarejieM dsoo.ru/7f
42154¢
Bubnunore
CreneHs ¢ ka LJOK
13 HaTypaJIbHBIM 29.09 https:/m.e
OoKa3aTejieM dsoo.ru/7f
4218be
CreneHsn ¢
14 HaTypajibHbIM 01.10
[moxKasarejieM
Pemrenrie 0CHOBHBIX
3a;ad Ha apoon
15 g HPOOH, 03.10
MIPOIICHTHI U3
peaNbHOM MPAKTUKU
Pemrenye ocCHOBHBIX
3a1a4 Ha apoou,
16 Aat Ha Ap 06.10
MIPOIICHTHI U3
peanbHON MPAKTUKHU
Perrenye oCHOBHBIX
3a7a4 Ha apoo
17 Al Ha APOOH, 08.10
MIPOIICHTHI U3
pEAIbHOM MPAKTUKHU
Perrenue oCHOBHBIX
3a7a4 Ha Apoo
18 Al Ha APOOH, 10.10
MIPOLICHTHI U3
peanbHON NPAKTUKH
IIpu3naku
19 P 13.10

JIETUMOCTH,




pasyIoKEeHUs Ha
MHOXUTEIIN
HaTypAJIbHBIX YHCET

20

[Ipusnaku
JEIUMOCTH,
pasyIoKeHU Ha
MHOKUTEIIN
HaTypaJIbHBIX YHCET

15.10

21

Peanbnblie
3aBUCUMOCTH.

[psimast u oOpaTHas
MPOTMOPIIHOHAIEHOCTH

17.10

22

PeanbHbie
3aBUCUMOCTH.

[psimast u oOpaTHas
MPOMOPIIMOHAIBHOCTH

20.10

23

PeanbHrie
3aBHCHMOCTH.

[Ipsimas u oOpaTHas
MPOMOPIIMOHAIBHOCTH

22.10

24

PeanpHpie
3aBHCHMOCTH.

[Tpsimast 1 oOpaTHas
MPONOPIMOHAIBHOCTH

24.10

25

KonTponbhas pabota
IO TEME
"ParroHaibHEIE
gucia"

05.11

26

bykBeHHbIE
BBIPAKECHUS

07.11

bubnnore
ka [JOK

https://m.e
dsoo.ru/7f

41feec

27

DopMmysl

10.11

28

Dopmysl

12.11

29

IIepeMeHHbIe.
Honyctumslie
3HA4YCHUS
IIEPEMEHHBIX

14.11

30

[IpeobpazoBanue
OYKBEHHBIX

17.11

Bbubnuore
ka [JOK
https://m.e




BBIPAYKECHHUIA, dsoo.ru/7f
PacKpBITHE CKOOOK U 41fafa
MIpUBEJIEHUE
IMIOJOOHBIX ClIaraeMBbIX
[IpeobpazoBanue
OYKBEHHBIX Bubmore
. ka [IOK
31 BRIPACHIH, 19.11 https:/m.e
pPacKpbITHE CKOOOK U
dsoo.ru/7f
MIpUBEICHUE 41£d70
IMOAOOHBIX CIaraeMBbIX
[IpeobpazoBanue
OYKBEHHBIX
1 BBIPAKECHHUI, 2111
PacKpbITHE CKOOOK U
IpUBeICHNE
MOJIOOHBIX CIaraeMbIX
[Ipeo6pa3oBanue
OYKBEHHBIX
1 BBIPAYKCHHIA, 24.11
pacKpbITUE CKOOOK U
pUBeICHUE
MOTOOHBIX CIaraeMbIX
bubnuote
CBolicTBa CTCIICHH C ka IJOK
34 HATYPaIbHBIM 26.11 https://m.e
IoKa3aTejieM dsoo.ru/7f
421382
bubnuore
CBoOICTBa CTETICHU C ka ITOK
35 HaTypajibHbIM 28.11 https://m.e
IoKa3arejieM dsoo.ru/7f
42154¢
bubnuote
CBolicTBa CTEIICHH C ka IJOK
36 HaTypaJIbHbIM 01.12 https:/m.e
IoKasarejieM dsoo.ru/7f
4218be
bubnmore
ka [JOK
37 MHoro4ieHbI 03.12 https:/m.e
dsoo.ru/7f
42276e
38 MHorouIeHBI 05.12 bubnuote




ka [JOK

dsoo.ruw/7f
422930
C bubnuore
JIO’)KEHHUE,
ka [JOK
19 BBIUHTAHUE, 08.12 httogs/me
YMHOKEHHE s
dsoo.ru/7f
MHOTOUJICHOB 422aP
C bubnmore
JIO’KEHUE,
ka [JOK
40 BBIUHTAHUE, 10.12 httos: /e
YMHOKCHHE ' N
dsoo.ru/7f
MHOTO4JICHOB 422008
C bubnuore
JIO’)KEHHUE,
ka [JOK
41 BBIUHTAHUE, 12.12 bt e
YMHOKEHHE ' pE..
dsoo.ru/7f
MHOTOYJICHOB 422fca
C bubnmore
JIO’)KEHUE,
ka [JOK
4 BBIUHTAHUE, 15.12 hitos:/fm.c
YMHOKEHHE s
dsoo.ru/7f
MHOTO4JICHOB 423182
bubnuore
DopmyIsl ka [JOK
43 COKpami¢HHOTO 17.12 https:/m.e
YMHOEHUS dsoo.ru/7f
42432a
bubnunore
DopmyIsl ka [IOK
44 COKpAILIEHHOI O 19.12 https:/m.e
YMHOXKEHHUS dsoo.ru/7f
42464a
bubnuore
DopMyIsl ka [JOK
45 COKpami¢HHOTro 22.12 https://m.e
YMHOXEHHUA dsoo.ru/7f
424c12
bubnuote
DopMyIIBI ka [{OK
46 COKpAIIEHHOTO 24.12 https://m.e
YMHOXKEHHUS dsoo.ru/7f

424£d2




Bubnunore

DopmyJbl ka [IOK
47 COKpAILIEHHOTO 26.12 https:/m.e
YMHOKEHUS dsoo.rw/7f
4251d0
Bbubnuore
Paznoxenue ka [JOK
48 MHOT'OWICHOB Ha 29.12 https:/m.e
MHOKHUTEIHN dsoo.ru/7f
423312
Bubnunore
Pasnoxenue ka [JOK
49 MHOT'OYIEHOB Ha 12.01 https://m.e
MHOKUTEITA dsoo.ru/7f
4237fe
Bbubnuore
Paznoxenue ka [JOK
50 MHOTOYWIEHOB Ha 14.01 https://m.e
MHOKHUTECIHU dsoo.ru/7f
4239de
Paznoxenne
51 MHOTI'OWICHOB Ha 16.01
MHOKUATEIHN
KonTponbHas pabora
52 1O TeMe 19.01
" Anrebpanueckue
BBIpaXEHUS"
YpaBHeHue, npaBuia
npeoOpazoBaHus
53 ypaBHEHUS, 21.01
PaBHOCUIIBHOCTh
ypaBHEHUH
JIuHeitHOe ypaBHEHUE
54 C OQHOH HeperHHOI/I, 2301
pelIeHue JIMHEMHBIX
ypaBHEHUH
bt . Bbubnuore
WHEWHOE YPaBHECHHE
. N ka [JOK
C OJIHOM MIEPEMEHHOM,
55 . 26.01 https:/m.e
pelIeHne JTUHEHHBIX
o dsoo.ru/7f
ypaBHEHUN 420482
56 JIuneiiHoe ypaBHEHME 28.01

C OJIHOM IIEPEMEHHOM,




pELICHUE JIMHENHBIX

ypaBHEHUH
bubnuore
57 Penrenue 3amau ¢ 30.01 Ea H(;K
v . https:/m.e
MOMOIIBbIO YpaBHEHUI s00.0/7E
42064¢
Bubnuore
Pemrenue 3agau ¢ ka LIOK
>8 MOMOIIIBIO YPaBHEHUI 02.02 htps:i/m.c
HIbIO yp dsoo.ru/7f
420806
bubnuore
59 Pentenue 3amau ¢ 04.02 Ea H(;K
o . ttps://m.e
MOMOIIBIO YpaBHEHUI 00,0/ 7F
4209a0
bubnuore
Pemrenue 3agad ¢ ka LIOK
60 MOMOIIIBIO YPaBHEHUIT 06.02 https:iim.e
HIbIO yp dsoo.ru/7f
420e6e
bt . bubnuore
WHEHHOE YPaBHECHHE
ka [JOK
61 | M 09.02 https://m.e
TIEPEMEHHBIMHA U €T0 Aups.n.e
dsoo.ru/7f
rpagux 427¢32
Tused bubnuore
MHEWHOE YpaBHEHHE
ka [JOK
62 | M 11.02 https://m.e
[IEPEMEHHBIMU U €r0 AUps/LC
dsoo.ru/7f
rpadgux 427e8a
C Bbubnuore
HucTeMa JIByX
N N ka [JOK
JUHEHHBIX ypaBHEHUHN
63 o TEVMS 13.02 https://m.e
By dsoo.ru/7f
NEePEMEHHBIMU 42836¢
Cucrema 1Byx
64 JIMHEHHBIX YPABHEHUN 16.02
C AByMSI
epeMEHHBIMHU
65 Cucrema Byx 18.02

JIMHEHHBIX YPABHEHUN




C AByMS
[IEPEMEHHBIMU

Cucrema 1Byx
JIMHEHHBIX YPaBHEHUN

66 20.02
C AByMS
NepeMEHHBIMU
bubnuore
67 Penrenue cucrem 25 02 Ea HSK
ypaBHEHHMI ' filp= e
dsoo.ru/7f
4284de
Bubnuore
Pemenue cucrem xa LIOK
68 ABHEHU 27.02 https://m.e
yp dsoo.ru/7f
42865a
bubnuore
69 Penrenue cucrem 02.03 Ea HSK
o . ttps://m.e
YPaBHCHIH dsoo.ru/7f
4287d6
70 Pemenue SI/ICTGM 04.03
ypaBHEHUU
71 Pemenue (V:I/ICTeM 06.03
ypaBHEHUU
bubnnore
KonTtponsHas padora ka [IOK
72 o teme "JInaenusie 11.03 https://m.e
ypaBHEeHUS" dsoo.ru/7f
421044
bubnuore
Koopaunara Touku Ha ka [IOK
73 . 13.03 https://m.e
npsiMOi
dsoo.ru/7f
41de76
bubnuore
74 YucnoBbie 16.03 Ea HSK
IPOMEKYTKH ' Dttps://m.c
dsoo.ru/7f
41d4f2
75 YuciioBrle 18.03
MIPOMEKYTKH
76 Paccrosinue mexmay 20.03




JBYMs TOUKaMU
KOOpPJMHATHOU
IpsIMOM

Paccrosuaue MCIKAY
ABYMs TOYKaMU

77 o 23.03
KOOPJIMHATHOM
IpsAMON
bubnuore
[IpsamoyronbHas ka [OK
78 cHCcTEMA KOOPJAUHAT 25.03 https://m.e
HA IUIOCKOCTH dsoo.ru/7f
4lelbe
bubnuore
[IpssmoyronbHas ka [JOK
79 cucTeMa KOOpIMHAT 27.03 https://m.e
Ha IJIOCKOCTHU dsoo.ru/7f
4led2a
bu6nuore
[Tpumeps! rpaduxos, ka [IOK
80 3a/IaHHBIX 06.04 https:/m.e
dbopmynamu dsoo.ru/7f
41e8a8
bubnmore
[Tpumeps! rpadukos, ka [IOK
81 3a/IaHHBIX 08.04 https://m.e
dbopmynamu dsoo.ru/7f
41ed80
[Tpumeps! rpaduxos,
82 3aIaHHBIX 10.04
bopmynamu
bubnuote
Urenue rpaduxon ka [{IOK
83 peanbpHBIX 13.04 https:/m.e
3aBUCUMOCTEN dsoo.ru/7f
4lea24
Urenue rpadukoB
84 peanbHbIX 15.04
3aBHCUMOCTEN
bu6nuore
ka [JOK
85 [TonsiTne GyHKIMN 17.04 https:/m.e
dsoo.ru/7f

41ef06




86 I'padux pynkunm 20.04
bubauore
ka [JOK
87 CgoiicTBa GyHKIHHA 22.04 https://m.e
dsoo.ru/7f
411078
Bubnnore
ka [JOK
88 CaoticTBa (QyHKIUI 24.04 https://m.e
dsoo.ru/7f
41f1fe
bubnmore
ka [JOK
89 Jluneiinas QyHKIMs 27.04 https://m.e
dsoo.ru/7f
427282
Bubnnore
ka [JOK
90 Jluneitnast pyHKIHS 29.04 https:/m.e
dsoo.ru/7f
427412
bubnmore
[TocTpoenue rpaduka ka LIOK
o1 JMHERHON QyHKIMU 04.05 hiipsiifm.c
YHKI dsoo.ru/7f
426d1e
9 HOCT}U:)oteHe rpaduka 06.05
JTMHEHHON (YHKINUU
93 I'paduk pyskIHH Y 08.05
=[x|
94 ['paduk pynkuuum y
=[x|
KonTtponsHas padora
E—— bubauore
95 "Koopaunatsl 1 13.05 Ea H(;K
. ttps://m.e
D "y ntps:/m.c
E?a¢HKH\,yHKHHH dsoo.ru/7f
cepoccHiicKas 41502
mpoBepoyHas pabora
Hroropas bubnmore
96 KOHTpOJIbHAs padora / 15.05 Ea HSK
Bcepoccuiickas ' hitps://m.c
dsoo.ru/7f

npoBepoyHas pabota

429¢c6¢




IToBTOpEeHUE
OCHOBHBIX TTOHSITHH U
97 METOJ/I0B Kypca 7 1 18.05
Kjacca, 0000IIeHne
3HAHUHN
IToBTOpeHue bubnuore
OCHOBHBIX TTOHSATHI U ka [{IOK
98 METOJIOB Kypca 7 1 20.05 https://m.e
Kjacca, 0000IIeHne dsoo.ru/7f
3HAHUIA 429132
IToBTOpEeHUE bubnuore
OCHOBHBIX ITOHATHI U ka [{IOK
99 METO/I0B Kypca 7 1 22.05 https://m.e
Kjacca, 0000IIeHne dsoo.ru/7f
3HaAHUU 42a0e0
IToBTOpEeHUE
OCHOBHBIX TTOHSTHH U
100 METOJIOB Kypca 7 1 25.05
Kjacca, 0000IIeHne
3HaAHUN
IToBTOpEeHUE bubnuore
OCHOBHBIX MTOHATHI U ka [{IOK
101 METO/I0B Kypca 7 1 https://m.e
Kjacca, 0000IIeHne dsoo.ru/7f
3HaAHUU 42a2a
IToBTOpEeHUE bubnuore
OCHOBHBIX TTOHATHI 1 ka [{IOK
102 METOJIOB Kypca 7 1 https:/m.e
Kjacca, 0000IIeHne dsoo.ru/7f
3HaAHUN 42a900
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




8 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbBIE
Ne JlaTa
KounTpoJs IpakTHuec uupposbie
n/ | Tema ypoka Bce H3Y4YeH
HbIE KHe oOpa3oBaTe/ibHbIE
1 ro us
padoThI padoThI pecypcbl
KBanpatnbiit bubmuoreka [JOK
1 KOpEHb U3 1 03.09 https://m.edsoo.ru/7f4
qucia 2d452
[TousTue 00 bubmoreka [JOK
2 HppALMOHAIIbH 1 05.09 https://m.edsoo.ru/7f4
OM 4HCIIe 2eaaa
Jecsatuaanie
MIPUOJIKEHUS
3 P 1 08.09
HUppaIMOHAIIbH
BIX YHCEI
JecsaTuannie
MPHOJIM>KESHHS
4 P 1 10.09
HppAIMOHAIIbH
BIX YHCEI
elc e
5 JlelicTBUTENbH ) 12.09
bIC YHCiIa
CpaBHeHue
6 JICHCTBUTEIIBHBI 1 15.09
X YHCcel
CpaBHeHue
7 JIEVICTBUTEIbHBI 1 17.09
X YHCcel
Apudmernueck
8 Wi KBaIPATHBIN 1 19.09
KOpEeHb
YpaBHeHue
9 PaBHEHH 1 22.09
BHIa X* = a
CaoiicTBa
apubMeTHIeCK bu6muoreka [JOK
10 S 1 24.09 https://m.edsoo.ru/7f4
P 24862
KOpHEH
CaoiicTBa
apubMeTHIeCK bubnuoreka [JOK
11 X KBALDATHELX 1 26.09 https://m.edsoo.ru/7f4
P 24862
KOpHEH




[IpeoOpazoBanu
€ YHNCJIOBBIX

. bubnuorexa [JOK
BBIPKCHUH,
12 S 29.09 https://m.edsoo.ru/7f4
Fleprat 2dd26
KBaJpaTHbBIC
KOpHHU
[IpeobpazoBanu
€ YMCJIOBBIX
. bubnmnorexa LIOK
BBIPKCHUH,
13 conepsKa 01.10 https://m.edsoo.ru/7f4
Alepratiix 2dedd
KBaJpaTHbBIC
KOpHH
[IpeobpazoBanu
€ YMCJIOBBIX
. bubmmnorexa LIOK
BBIPKCHHM,
14 S 03.10 https://m.edsoo.ru/7f4
AlCpalll 2¢e0be
KBaJIpaTHBIC
KOpHH
[IpeobpazoBanu
€ YMCJIOBBIX
. bub6moreka [JOK
BBIPKCHHH,
15 — 06.10 https://m.edsoo.ru/7f4
coneprRal 2e262
KBaJIpaTHBIC
KOpHH
Crernens ¢ bu6mmorexa [JOK
16 LEIBIM 08.10 https://m.edsoo.ru/7f4
oKa3arejieM 354a4
CrangapTtHas
3aIMCh YHCIIA.
Pazmepsnl
00BEKTOB
OKpYKaroIIeTo
Mmupa (ot
>JIeMEHTapHbIX bu6muoreka [JOK
17 GACTHIL 10 10.10 https://m.edsoo.ru/7f4
A 36098
KOCMHUYECKUX
00BEKTOB),
JUTATEIIBHOCTh
MPOIIECCOB B
OKpY>KaroIieM
MUpe
18 CaoiicTBa 13.10 bu6mmoreka [IOK




https://m.edsoo.ru/7{4

CTEIEHH C
LEJIBIM 35648
[IOoKa3aTejIeEM
CBolicTBa
CTOIICHM C bu6mmoreka [JOK
19 - 15.10 https://m.edsoo.ru/7f4
" 35648
IIoKa3aTejIeEM
CBoiicTBa
CTOIICHN ¢ bu6mmoreka [IOK
20 TIM 17.10 https://m.edsoo.ru/7f4
5 35648
moKa3aTejIeEM
CBoiicTBa
bubnuoreka [JOK
CTEIIEHU C
21 RN 20.10 https://m.edsoo.ru/7f4
He 35994
oKa3aTejIeEM
CBoiicTBa
bubmunoreka LIOK
CTEIIEHH C
22 M 22.10 https://m.edsoo.ru/7{4
" 35ed6
MoKa3aTejIeEM
23 KB,,aHp ATHbI 24.10
TpEXUIieH
24 KB_,aHp ATHbIi 05.11
TpEXUJICH
Paznoxenne
KBAPATHOTO bu6mmoreka [IOK
25 T éxzﬂeHa a 07.11 https://m.edsoo.ru/7f4
p 21d38
MHOXUTEIIN
Paznoxenune
bubmuoreka [JOK
KBaJpaTHOTO
26 TDEXUWICHA Ha 10.11 https://m.edsoo.ru/7f4
pexIe 2£d38
MHOUTEIIN
KonTponbnas
pabora 1o
TEMaM
= bu6mmoreka [IOK
KBanpatHsie
27 — 12.11 https://m.edsoo.ru/7f4
PHH. 2ec80
Crenenn.
KBagparuslii
Tpexuwien"
AnreOpanyecka Bubmorexa IIOK
28 14.11 https://m.edsoo.ru/7f4
st IpoOb

30382




Homyctumsle

3HAYCHUS
29 MIEPEMEHHBIX, 1711
BXO/IAIINX B
anre0panvecKu
€ BBIPOKEHUS
Honycrumslie
3HAYCHUS
30 MIEPEMCHHBIX, 19.11
BXOJIAIINX B
anre0pandecKu
€ BBIPQKCHUS
OcHoBHOE
. bubnmnoreka LIOK
CBOWCTBO
31 5 21.11 https://m.edsoo.ru/7f4
?imre panvdecko 30866
i npobu
bubmuoreka [JOK
Coxkpaiuenune
32 o6ei 24.11 https://m.edsoo.ru/7f4
AP 30a8a
bubnunorexa LIOK
Cokpamnienue
33 Seit 26.11 https://m.edsoo.ru/7f4
APObeH 30f44
Coxkparienne bubmoreka IIOK
34 Soi 28.11 https://m.edsoo.ru/7f4
Apobent 30£44
Cnoxenue,
BBIYHTAHHE,
bub6moreka [JOK
YMHOXEHHUE U
35 eHI 01.12 https://m.edsoo.ru/7f4
JlesIeHe 3128¢
anreOpandyecku
X po0eit
Cnoxenue,
BBIYHTAHME,
MHOMKEHIC 1 bu6mmoreka [IOK
36 y 03.12 https://m.edsoo.ru/7f4
JIeJICHHE
315¢0
anredpanvaecKu
X pobeit
CnoxeHue,
BBIYHTAHHE, bu6mmoreka [IOK
37 YMHOXEHHUE U 05.12 https://m.edsoo.ru/7f4

JieTieHue
anredpandecKu

318¢2




X po0Oeit

Cnoxenue,
BBIYHTAHME,
YMHOKEHHE U

bubmuoreka [JOK

38 08.12 https://m.edsoo.ru/7f4
JiesieHne 31220
anredpanvaecKu
X 1pobeit
[IpeobpazoBanu
€ BBIpQ)KCHUH, bubnuoreka [JOK

39 CoJIepIKaIINX 10.12 https://m.edsoo.ru/7f4
anredpanvecKu 3259¢
e Ipobu
[IpeobpazoBanu
€ BBIpQ)KCHUH, bu6nuoreka [JOK

40 CoJIeprKaIINX 12.12 https://m.edsoo.ru/7f4
anredpanvecKu 32736
e 1pobu
[Ipeo6pazoBanu
€ BBIpQ)KCHUH, bubmuoreka [JOK

41 coJepaKaImx 15.12 https://m.edsoo.ru/7f4
anredpanvecku 32736
e Ipobu
KonTponbHas

60T 110 TeMe bubnuoreka [JOK
42 'r')a 17.12 https://m.edsoo.ru/7f4
Anrebpanueck 31d36
ast 1po0Op"
Kpazpathoe bu6mmoreka [JOK

43 19.12 https://m.edsoo.ru/7f4
ypaBHEHHE 2cela
Hemnonnoe bubnmnorexa LIOK

44 KBaJIpaTHOE 22.12 https://m.edsoo.ru/7f4
ypaBHEHHE 2eela
Henonnoe bubmuorexa [JOK

45 KBaJpaTHOE 24.12 https://m.edsoo.ru/7f4
ypaBHEHHE 2eela
®opmyna
KopHeii bu6muoreka [JOK

46 26.12 https://m.edsoo.ru/7f4
KBaJ[paTHOTO 26158
ypaBHEHHS
dopmyna bubmuoreka [JOK

47 KOpHEH 29.12 https://m.edsoo.ru/7f4

KBaJIpaTHOI'O

2136




YpaBHEHUSA

dopmyna
— bu6moreka [JOK
48 P 12.01 https://m.edsoo.ru/7f4
KBaJpaTHOIO 2594
ypaBHEHUS
bu6mmoreka [IOK
49 Teopema Buera 14.01 https://m.edsoo.ru/7f4
2fef0
bubnuoreka [JOK
50 Teopema Buera 16.01 https://m.edsoo.ru/7f4
30076
Pemienue
ABHOHI bu6mmoreka [IOK
51 P ’ 19.01 https://m.edsoo.ru/7f4
CBOJISAIINXCS K 30540
KBaJPaTHBIM
Pemenne
ABHOH bu6mmoreka [IOK
52 P ’ 21.01 https://m.edsoo.ru/7f4
CBOJIAIINXCS K 3¢3d0
KBaJpaTHBIM
IIpocreiiue
POGHO- bu6mmoreka [IOK
53 P 23.01 https://m.edsoo.ru/7f4
palMoHalIbHbIE 198c6
ypaBHEHUS —
[Ipocretimue
POGHO- bubmuoreka [JOK
54 P 26.01 https://m.edsoo.ru/7f4
palMoHalIbHbIE bbe
ypaBHEHUS ===
Pemenue
TEKCTOBBIX
sazad ¢ bubmuoreka [JOK
55 28.01 https://m.edsoo.ru/7f4
TTOMOIIIBIO 2F75¢
KBaJPaTHBIX
YpaBHEHUN
Pemrenne
TEKCTOBBIX
saad ¢ bu6mmoreka [IOK
56 30.01 https://m.edsoo.ru/7f4
MTOMOIIBIO R
KBaJPaTHBIX
YpaBHEHUU
KonTponbHas bubnuoreka [IOK
57 pabota mo Teme 02.02 https://m.edsoo.ru/7f4

"KBanpaTHble

30112




ypaBHEeHUS"

58

JIluneitnoe
ypaBHEHHE C
JIBYMSI
MEPEMEHHBIMH,
ero rpauk,
MIPUMEPBI
pereHus
YpaBHEHUH B
LEJBIX YUCIIax

04.02

59

JInneiinoe
ypaBHEHUE C
IBYMSI
IIEPEMEHHBIMH,
ero rpaduk,
IIPUMEPBI
peuieHus
YpaBHEHUH B
LENBIX YUCIIaxX

06.02

60

Jluneitnoe
ypaBHEHHE C
TIBYMSI
MEPEeMEHHBIMH,
ero rpauk,
MIPUMEPBI
pelreHus
YpaBHEHUH B
LEJbIX YUCIIax

09.02

61

Pemenue
CHUCTEM JIBYX
JIMHEHMHBIX
YpaBHEHHUH ¢
JBYMsI
MepEeMEHHBIMU

11.02

62

Pemenne
CUCTEM JBYX
JIMHEUHBIX
YpaBHEHUH ¢
JIBYMsI
MepEMEHHBIMU

13.02

63

Permenue
CHUCTEM JIBYX

16.02




JIMHEWHBIX
YPaBHEHUH ¢
TBYMSI
MepEMEHHBIMU

64

IIpumepsl
peueHus
CUCTEM
HEJIMHENHBIX
YpaBHEHHUH ¢
IBYMsI
NIEPEMEHHBIMU

18.02

65

IIpumepsl
peuieHus
CUCTEM
HEJIMHEHHBIX
YpPaBHEHUH C
IBYMsI
NIEPEMEHHBIMU

20.02

66

I'paduaeckas
MHTEpIpETALNS
ypaBHEHUS C
IBYMsI
MepeMEHHBIMU
U CUCTEM
JIMHEVHBIX
YpPaBHEHUH ¢
TBYMSI
MepEMEHHBIMU

25.02

bu6mmoreka [IOK

https://m.edsoo.ru/7f4
3d6d6

67

I'paduueckas
MHTEpIpETaLns
yYpaBHEHUS C
IBYMSI
IIEPEMEHHBIMU
U CUCTEM
JIMHENHBIX
YPaBHEHHUH C
IBYMSI
[IEPEMEHHBIMU

27.02

bubmunorexa LIOK
https://m.edsoo.ru/7f4
3d6d6

68

Pemenue
TEKCTOBBIX
3a/Ja4 C
IIOMOIIBIO

02.03




CUCTEM
YpaBHEHUU

69

Pemenue
TEKCTOBBIX
3a11a4 C
IIOMOIIBIO
CHCTEM
YpaBHEHUU

04.03

70

Pemienue
TEKCTOBEIX
3aj1a4 ¢
IMOMOIIIBIO
CHCTEM
ypaBHEHUU

06.03

71

YucioBele
HEpPABEHCTBA U
UX CBOMCTBa

11.03

72

YucioBele
HEpPABEHCTBA U
HUX CBOMCTBa

13.03

73

Hepagenctso ¢
OJTHOMH
IIEpPEMEHHOMN

16.03

74

JIuneitnbie
HEpaBEHCTBA C
OJTHOH
MepEMEHHOH U
UX pelleHue

18.03

bu6mmoreka [JOK
https://m.edsoo.ru/7{4
2c692

75

JIuneitnbie
HEpaBEHCTBA C
OJTHOH
MepEMEHHOH U
UX pelleHue

20.03

bu6nunorexa LIOK
https://m.edsoo.ru/7{4
2c840

76

JIuneitnbie
HEPaBEHCTBA C
OJTHOH
MepEeMEHHOM U
UX pelleHue

23.03

77

CucrteMsl
JIMHEMHBIX
HEPaBEHCTB C
OJHOU

25.03

bub6nunorexa LIOK
https://m.edsoo.ru/7{4
2cb88




MEPEMEHHOM U
HX pELIeHUE

CucreMbl
JIMHENHBIX
HEPaBEHCTB C

bu6mmoreka [JOK

78 - 27.03 https://m.edsoo.ru/7f4
. 2cd2¢

MepeMEHHON 1

WX peIleHue

Cucrtembl

JIMHEMHBIX
79 HepalieHCTB c 06.04

OJTHOM

MEPEMEHHOM 1

WX peIlIeHue

N300paxkenue

perieHus

JIMHESHHOTO bu6mmoreka [JOK
80 HEpaBEeHCTBA U 08.04 https://m.edsoo.ru/7f4

WX CUCTEM Ha 2c¢9¢4

YHCIIOBOM

MPpAMO

N3ob6paxenue

pereHus

JIMHEWHOTO bubmunorexa LIOK
81 HEpPaBEHCTBA U 10.04 https://m.edsoo.ru/7f4

WX CUCTEM Ha 2c9¢4

YHCI0BOH

IPsIMOI

KonTponbnas

pabora 1o
gy | reMaMm 13.04

"HepaBeHcrsa.

Cucremsnl

HEpPaBEHCTB"

MomsiTie bu6mmoreka [IOK
83 15.04 https://m.edsoo.ru/7f4

byHKIMH 33c12

O6nacThb

ONpeICIICHUS U bubnunoreka LIOK
84 MHOECTBO 17.04 https://m.edsoo.ru/7f4

3HA4YCHHUH 33d84

byHKIIUU




85

Crioco0sb1
3aJIaHAs

byHKIMIA

20.04

86

I'pacdux
byHKIII

22.04

87

CaoiicTBa
GbyHKIHMH, UX
OTOOpaKCHHE
Ha rpaduke

24.04

88

Yrenne u
MMOCTPOEHHUE
rpadgukoB
byHKIUH

27.04

89

IIpumepsl
rpadukoB
byHKIHH,
OTpaXKaroIINX
peanbHbIe
IIPOLIECCHI

29.04

90

DyHKIUH,
OIMCBIBAIOLINE
IpSAMYIO U
o0paTHyIO
IIPONOPLIUOHAT
bHBIC
3aBHCHMOCTH,
uX rpaduKu

04.05

bubmuoreka [JOK
https://m.edsoo.ru/7f4
34bbc

91

l'unep6omna

06.05

92

['unep6omna

08.05

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
343¢e2

93

I'padux
byHKIUHN y = X2

bu6mmorexa [JOK
https://m.edsoo.ru/7f4
34572

94

OyHKIUU y
=x2,y=x},y=
VX, y = |xJ;
rpaduueckoe
pelieHue
YpPaBHEHUU U
CUCTEM
ypaBHEHUU

13.05

bu6mmoreka [JOK

https://m.edsoo.ru/7f4
34d38




95

IToBTOpeHune
OCHOBHBIX
MMOHATHUM U
METO/IOB
KypcoB 7 u 8
KJIACCOB,
00o0mIeHHe
3HaHUH /
Bcepocculickas
MIPOBEPOYHAs
pabota

15.05

bu6mmorexa [JOK
https://m.edsoo.ru/7f4
371aa

96

Hrorosas
KOHTPOJIbHAS
pabota /
Bcepocculickas
MIPOBEPOYHAs
pabora

18.05

bu6mmoreka [IOK

https://m.edsoo.ru/7f4
34eb4

97

IToBTOpeHnE
OCHOBHBIX
MOHATHH U
METOI0B
KypcoB 7 1 8
KJIacCOB,
000011eHNE
3HAHUU

20.05

98

IToBTOpeHune
OCHOBHBIX
MOHATUHN U
METOJI0B
KypcoB 7 1 8
KJIACCOB,
00o61IeHne
3HAHUMN

22.05

bu6mmorexa [JOK
https://m.edsoo.ru/7f4
3736¢

99

[ToBTOpEeHME
OCHOBHBIX
MOHSITUMN U
METO/IOB
KypcoB 7 u 8
KJIaCCOB,
00001IeHNE
3HAHUI

25.05

bu6mmoreka [IOK

https://m.edsoo.ru/7f4
37510

100

IToBTOpeHune

bu6mmorexa [JOK




OCHOBHBIX
MOHATHH U
METOI0B
KypcoB 7 1 8
KJ1acCOB,
000011eHNE
3HAHUU

https://m.edsoo.ru/7{4
376b4

101

IToBTOpEeHune
OCHOBHEIX
MMOHATUH U
METOJIOB
KypcoB 7 1 8
KJIaCCOB,
00001IeHHE
3HAHUI

bub6moreka [JOK
https://m.edsoo.ru/7f4
36b&8

102

[ToBTOpEHUE
OCHOBHBIX
MMOHATUN U
METO0B
KypcoB 7 1 8
KJIACCOB,
000011eHNE
3HaHUH

bu6mmoreka [IOK

https://m.edsoo.ru/7f4
37858

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102




9 KUIACC

Ne
n/
|

Tema ypoka

KoaunuecTBo 4acoB

Bce
ro

KonTpoasn
HbIC
padoThI

IIpakTHuec
KHe
padoThI

Jara
H3yYeH
us

JJIeKTPOHHBIE
undposbie
o0pa3oBaTe/ibHbIE

pecypcsl

PanmonanbHbIe
YyHpcna,
UPPALMOHATEHBI
€ 4mcia,
KOHEYHEIE U
OeCKOHEUHbIE
JIECATUYHBIC
Ipodu

03.09

MHo0kecTBO
JEUCTBUTEITLHBIX
YHUCEIT;
JIEHCTBUTEIILHBIE
Yyyciia Kak
OCCKOHCYHBIC
JECITUYHBIE
npobu

05.09

BzanmuoO
OJIHO3HAYHOE
COOTBETCTBHUE
MEXIY
MHO’KECTBOM
JIEMCTBUTEIIHLHBIX
qucen U
MHO’KECTBOM
TOYEK
KOOPJAMHATHOM
IpsIMOM

08.09

CpaBHeHmne
NEUCTBUTEILHBIX
YHce,
apuMETUYECKH
€ JICHUCTBUSA C
JIEUCTBUTEIIHLHBI
MM YHCJIAMHU

10.09

[Tpubmmkénnoe
3HAYCHHE

12.09




BEJIMYMHBI,
TOYHOCTb
npUOIMKEHUS

Oxpyrienue
qucel

15.09

OxkpyrieHue
qucen

17.09

[Ipuxkuaka n
OlICHKA

pe3yabTaToOB
BBIUMCIICHHI

19.09

[Ipuxuaka u
OLICHKa

pe3yJIbTaTOB
BBIUHCIIEHUH

22.09

10

JIuneiinoe
ypaBHEHHE.
Pemenne
YPaBHEHUH,
CBOISIIMXCS K
JIMHEMHBIM

24.09

bu6mmorex LJOK

https://m.edsoo.ru/7f
43b166

11

JIuneiinoe
ypaBHEHUE.
Pemenne
YPaBHEHUH,
CBOJISIINXCS K
JIMHEMHBIM

26.09

12

KBagparnoe
ypaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJSIIIUXCS K
KBaPaTHBIM

29.09

bu6mmorexa [JOK
https://m.edsoo.ru/7f
43¢c542

13

KBanparnoe
ypaBHEHUE.
Pewenne
ypaBHEHUH,
CBOJSIIIUXCS K
KBaJIpaTHBIM

01.10

bu6mmorexa [JOK
https://m.edsoo.ru/7f
43¢542

14

bukBanpaTtHbie
ypaBHEHUS

03.10

bu6mmoreka [IOK

https://m.edsoo.ruw/7f
43¢3d0




15

bukBagpaTHbie
ypaBHEHUS

06.10

bub6mmorexa [JOK
https://m.edsoo.ru/7f
43¢3d0

16

ITpumepsl
peuieHus
ypaBHEHUH
TpEThEN U
4eTBEPTOU
CTeneHen
pa3noXEeHUEM Ha
MHOKUTENH

08.10

17

[Ipumepsr
pelIeHus
ypaBHEHUH
TpeTbeil u
4eTBEPTOU
CTEIeHEN
Pa3JIOKEHHEM Ha
MHOHUTENN

10.10

18

Pemienune
JIpOOHO-
palMOHAIBHBIX
yYpaBHEHUN

13.10

bu6mmorexa [JOK
https://m.edsoo.ru/7f
43¢9b6

19

Pemenue
JIpOOHO-
palyoHaIbHbIX
ypaBHEHUU

15.10

bu6mmorexa [JOK
https://m.edsoo.ru/7f
43¢c9b6

20

Pemenue
TEKCTOBBIX 3a7a4
anreOpanvdecKuM
METOJIOM

17.10

21

Pemenue
TEKCTOBBIX 33724
anreOpanvdecKuM
METOJIOM

20.10

22

Pemenue
TEKCTOBBIX 3a]1a4
anreOpanvdecKuM
METOJIOM

22.10

23

KonTponsHas
paborta mo Teme
"VpaBHeHuUs ¢

24.10




OJIHOM
epeMEeHHOI"

24

YpaBHeHUE C
JIBYMS
NEPEMEHHBIMU U
ero rpaduk

05.11

bubmnoreka LJOK
https://m.edsoo.ru/7f
43d0b4

25

YpaBHeHue ¢
JIBYMSI
NePEMEHHBIMH U
ero rpaduk

07.11

bu6muoreka [HOK
https://m.edsoo.ru/7f
43d0b4

26

Cucrema nByx
JIMHEMHBIX
YpPaBHEHUH C
JIBYMs
NEePEMEHHBIMU 1
e€ peueHue

10.11

27

Cucrema nByx
JIMHEUHBIX
YPaBHEHHH €
JIBYMS
NEePEMEHHBIMU 1
e€ pelieHne

12.11

28

Cucrema nByx
JIMHEWHBIX
YPaBHEHHH C
JBYMSI
NepEeMEHHBIMU 1
€€ pelieHne

14.11

29

Cucrema 1Byx
JIMHEWHBIX
YPaBHEHUH C
JBYMsI
NEPEMEHHBIMU U
€€ pelieHne

17.11

30

Pemenue cucrtem
JIByX YpaBHEHUHN,
OJIHO U3
KOTOPBIX
JIMHENHOoE, a

apyroe —
BTOPOM CTEIEHU

19.11

bu6mmoreka [JOK

https://m.edsoo.ru/7f
43d23a

31

Pemenne cucrem

21.11

bubmnoreka LIOK




JIByX YPaBHEHUHN,
OJIHO U3
KOTOPBIX
JIMHENHOoE, a

npyroe —
BTOPOU CTENEHU

https://m.edsoo.ru/7f
43d55a

32

Pewenne cucrem
JIBYX YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEHHOE, a
Apyroe —
BTOPOU CTEIIEHU

24.11

33

Pemenue cucrem
JIBYX YpaBHEHMUI,
OJIHO U3
KOTOPBIX
JIUHEHHOoEe, a
JIpyroe —
BTOPOH CTEIIEHU

26.11

34

I'paduueckas
UHTEPIIpETAIHS
CHUCTEMBI
yYpaBHEHUH C
JIBYMSI
NIepEMEHHBIMH

28.11

35

Pemenue
TEKCTOBBIX 3a]1a4
anredpandecKkum
crmocobom

01.12

36

Pemenue
TEKCTOBBIX 3a]1a4
anredpandecKkum
crmocobom

03.12

37

KonTponbnas
pabora 1o Teme
"Cucremsl
ypaBHeHUH"

05.12

38

YucnoBble
HEpPaBEHCTBA U
HUX CBOICTBa

08.12

39

YucnoBbie

10.12

bubmnoreka LIOK




HEpPABEHCTBA U
HUX CBOICTBa

https://m.edsoo.ru/7f
43ad5a

JInnenHbie
HEPABEHCTBA C

bubmnoreka LIOK

40 OJIHOH 12.12 https://m.edsoo.ru/7f
HIepEeMEHHON 1 43af08
UX pelieHne
Jlunerinbie
HEPaBEHCTBA C bubnuoreka [IOK
41 OJTHOH 15.12 https://m.edsoo.ru/7f
MIEPEMEHHOMN U 43af08
UX pelieHue
JIunerinbie
HEPaBEHCTBA C bubnuoreka [IOK
42 OJTHOH 17.12 https://m.edsoo.ru/7f
HIepeMEHHON 1 43af08
WX pelieHne
CucrtemMbl
JIMHENHBIX
43 HepaneHCTB c 1912
OJIHOM
MEPEMEHHOMN U
WX pelieHne
Cucremsl
JIMHEHHBIX
44 Hepa]ieHCTB c 29 12
OJTHOM
MEPEMEHHOMN U
WX pelieHne
CucrteMbl
JIMHEWHBIX
45 HepalieHCTB c 24.12
OJTHOM
MEPEMEHHON U
UX pelieHue
KBanparusie bu6mmoreka [JOK
46 HEpaBEHCTBA U 26.12 https://m.edsoo.ru/7f
UX pelIeHue 43b098
KBanpaTHsbie bu6nuoreka [IOK
47 HEPAaBEHCTBA U 29.12 https://m.edsoo.ru/7f
UX peIICHue 43b2le
48 KBanpatubie 12.01 bubmuoreka [JOK




HEPaBEHCTBA U
UX pelIeHue

https://m.edsoo.ru/7f
43b5a2

49

KBanpartnbie
HEpaBEHCTBA U
UX pelIeHue

14.01

50

KBanpatHbie
HEpaBEHCTBA U
UX pelieHue

16.01

51

I'padmueckas
UHTEpIIpeTalus
HEPaBEHCTB U
cucTeM
HEpPaBEHCTB C
JBYMS
NIEPEMEHHBIMU

19.01

bu6mmorexa [JOK
https://m.edsoo.ru/7f
43b098

52

['padpuueckas
UHTEPIpETAINS
HEPABEHCTB U
CUCTEM
HEPABEHCTB C
JIByMs
MNEPEMCHHBIMU

21.01

53

KoHnTponbHas
pabota no Teme
"HepaBeHncrsa"

23.01

54

KBanpatuunas
byHKIHS, €€
rpaduk u
CBOMCTBA

26.01

bu6mmorexa [JOK
https://m.edsoo.ru/7f
4396¢6

55

KBagparnuHnas
byHKMs, €€
rpaduk u
CBOMCTBA

28.01

bu6mmorexa [JOK
https://m.edsoo.ru/7f
439842

56

KBagparnunas
byHkuus, eé
rpaduk u
CBOMCTBa

30.01

bu6mmoreka [JOK
https://m.edsoo.ru/7f
4399b4

57

[Tapabona,
KOOPMHATHI
BEPIIHHBI
napaboJbl, OCh
CUMMETPHHU

02.02

bu6mmoreka [JOK
https://m.edsoo.ru/7f
439eb4




napaboJIbl

58

[Tapabomna,
KOOPJIUHATHI
BEPIIHUHBI
napaboIIbl, OCh
CUMMETPHUHU
napaboJIbl

04.02

bubmnoreka LJOK
https://m.edsoo.ru/7f
43a03a

59

[Tapabomna,
KOOPJIUHATHI
BEPIIUHBI
napaboJibl, OCh
CUMMETPHHU
napaboJIbI

06.02

bubmnoreka LJOK

https://m.edsoo.ruw/7f
43alac

60

[Tapab6omna,
KOOPJUHATHI
BEPIINHBI
napaboJibl, OCh
CUMMETPHHU
napaboJIbI

09.02

bu6mmoreka [IOK

https://m.edsoo.ru/7f
43a3le

61

[Tapabomna,
KOOPJIWHATHI
BEPIIMHBI
napaboJibl, OCh
CHMMETPHHU
napaboJIbI

11.02

bu6mmoreka [IOK

https://m.edsoo.ru/7f
43a526

62

[Tapabomna,
KOOPIUHATHI
BEPIITHHBI
napaboJbl, OCh
CUMMETPHHU
napaboJIbI

13.02

63

I'paduxnu
byHKIMi: y =
kx,y =kx + b,
y=k/x, y=x*,

y=VX, y=Ix|

16.02

64

I'paduxu
byHKIMi: y =
kx, y =kx + b,
y=k/x, y=x*,

y=VX, y=Ix|

18.02

65

I'paduxu

20.02




byHKIMA: y =

kx,y=kx +b,

y=k/x, y=x?,

y=VX, y=IX|

I'paduxu

byHKIMA: y =
66 kx,y=kx +b, 25.02

y=k/x, y=x?,

y=VX, y=IX|

I'paduxu

byHKIMN: y =
67 kx,y=kx +b, 27.02

y=k/x, y=x?,

y=vX, y=IX|

I'paduxu

byHKIMA: y =
68 kx,y=kx +b, 02.03

y=k/x, y=x?,

y=VX, y=IX|

KonTponbHas bubmmnoreka IJOK
69 paborta mo Teme 04.03 https://m.edsoo.ru/7f

"OyHkuun" 43ab84

[Tonstue

THCIIOBOI bubmnoreka LIOK
70 06.03 https://m.edsoo.ru/7f

NI0CJIEIOBATENbH 436666

OCTH

3amanue

MOCIIeI0BaTEIbH

OCTH bubmnoreka LJOK
71 PEKyppEHTHOMI 11.03 https://m.edsoo.ru/7f

dbopmyIioit u 43ebda

dbopMmyIioii n-ro

qIIeHa

Apudmernuecka

au bu6nuoreka [IOK
72 reoOMeTpHIECKast 1303 hitps://m.edsoo.ru/7f

43ed7e

porpeccuu

Apudmernuecka

T bubnuoreka [IOK
73 reoMeTpHYECKast 16.03 hutps://m.edsoo.ru/7f

43f3b4

porpeccuu

74 ®opMyIIbl n-ro 18.03 bubnuorexa [JOK




YJIeHa
apu(METHIECKO
nu
reOMETPUYECKOMN
MPOTPECCHiA,
CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f
43f58a

75

®opMyIIbl N-rO
yjieHa
apupMeTHUIeCcKO
1787}
FeOMETPUUYECKOU
IIPOrPECCUH,
CYMMBI IIEPBBIX N
YIEHOB

20.03

bub6mmorexa [JOK
https://m.edsoo.ru/7f
43ef2¢

76

DopMyJIBI N-TO
yjeHa
apu(pMeTHIECKO
nu
reOMETPUYECKOMN
IIPOrpeccui,
CYMMBI TTEPBBIX N
YJICHOB

23.03

bu6mmoreka [IOK

https://m.edsoo.ruw/7f
43f0c6

77

DopMyIIbl N-rO
YJIeHa
apudmeTHyecKo
nu
reoMEeTPUYECKOMN
MIPOTpeccHid,
CYMMBI IIEPBBIX N
YJIEHOB

25.03

bu6mmoreka [JOK
https://m.edsoo.ru/7f
43f72¢

78

®opMyIIbl N-rO
YJieHa
apupMeTHIECKO
nu
reOMEeTPUYECKOM
IIPOrpeCcCui,
CYMMBI TIEPBBIX N
YJICHOB

27.03

bub6auoreka IIOK
https://m.edsoo.ru/7f
43f8a0

79

N3o6paxenue
YJICHOB
apu(MeTHIECKO

06.04




nu
reOMETPUYECKOMN
IIporpeccuit
TOYKaMU Ha
KOOPJAMHATHOU
IJIOCKOCTH

80

N306paxkenue
YJIEHOB
apudmeTuyecKo
1787}
TE€OMETPUUYECKON
IIPOrPECCUit
TOYKAMH Ha
KOOPAMHATHOU
IUIOCKOCTH

08.04

81

JInHeWHbII U
S3KCIIOHEHIIUAIbH
BIi1 pOCT

10.04

82

CIoXHbIE
TIPOIECHTHI

13.04

bu6mmoreka [IOK

https://m.edsoo.rw/7f
43fe0e

83

CnoxHble
MPOLICHTHI

15.04

bub6aunoreka IIOK
https://m.edsoo.ru/7f
4401a6

84

KonTponsHnas
pabora o Teme
"YucrnoBbie
[OCJIEZI0BATEIbH
octu"

17.04

bu6mmoreka [IOK

https://m.edsoo.ru/7f
440418

85

[ToBTOpEHUE,
0000111IEeHHE U
CHCTEMaTU3aLMs
3HAHUH. 3amuchk,
CpaBHEHHUE,
JIEUCTBUS C
JICUCTBUTEIIBHBI
MM YHCJIaMH,
YHCIIOBas
npsimas

20.04

86

[ToBTOpEHME,
00o0011IeHNE U
CUCTeMAaTU3AIIHS

22.04




3HAHUM.
[IpouenTsl,
OTHOIIIECHHS,
MIPOTIOPITIH

87

[ToBTOpEHUE,
o0o0mieHue u
cucTeMaTu3anus
3HaHUM.
Oxkpyriienue,
pUOSIMKEHHE,
OIIEHKa

24.04

88

[ToBTOpEHME,
0000meHne u
CHCTEeMaTH3aIUs
3HaHUM.
Pemenue
TEKCTOBBIX 3a7a4
apupMeTHIECKH
M CITOCOOOM

27.04

bu6mmorexa [JOK
https://m.edsoo.ru/7f
443b12

&9

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aLus
3HAHUH.
Pemenue
TEKCTOBEIX 3a7a4
apupMeTUIeCcKn
M CIIOCOOOM

29.04

bubmnoreka LIOK

https://m.edsoo.ruw/7f
443cd4

90

[ToBTOpEHUE,
00001IeHNE 1
CUCTEMAaTH3AIIHS
3HAHUM.
Pemenue
TEKCTOBBIX 33134
apuMeTHIECKH
M CIoco60oM

04.05

bubmuoreka [{OK

https://m.edsoo.ru/7f
443fea

91

[ToBTOpEHME,
000011eHne 1
CUCTeMaTU3alLUs
3HaHUM.
[IpeobpazoBanue
anredpanvdecKux
BBIPAKECHU,

06.05

bu6mmorexa [JOK
https://m.edsoo.ru/7f
4441ca




A0IMYyCTHUMBIC
3Ha4YCHUA

92

IToBTOpEHME,
o0o01ieHue u
CUCTEMATHU3ALMS
3HaHUM.
[Ipeo6paszoBanue
anreOpanvdecKux
BBIPAKECHH,
JIOTTYCTHUMBbIE
3HAYEHUS

08.05

bu6mmoreka [IOK

https://m.edsoo.ru/7f
444364

93

[ToBTOpEHME,
000011eHne U
cucTeMaTu3anus
3HaHUM.
[IpeoOpazoBanue
anredpandecKux
BBIPAKECHU,
JIOTTyCTUMBbIE
3HAUYCHUS

11.05

bu6mmorexa [JOK
https://m.edsoo.ru/7f
444612

94

IToBTOpEHME,
o0o01ieHue u
CUCTEMATHU3ALMS
3HaHUM.
[Ipeo6pa3oBanue
anreOpanvecKux
BBIPAKECHH,
JIOTTYCTUMBbIE
3HAYCHUS

13.05

bu6mmoreka [IOK

https://m.edsoo.ru/7f
444294

95

[ToBTOpEHME,
000011IcHHE U
CHCTEMAaTH3aLMs
3HAHUH.
DOYHKIUU:
MOCTPOEHUE,
CBOMCTBaA
M3YYEHHBIX
byHKIUI

15.05

bu6mmoreka [JOK
https://m.edsoo.ru/7f
444¢56

96

[ToBTOpEHHE,
00001IeHNE U
cucTeMaTtu3anus
3HAHUM.

18.05

bubmnoreka LJOK
https://m.edsoo.ru/7f
444144




DyHKINHU:
IIOCTPOEHHUE,
CBOMCTBA
W3YYEHHBIX
byHKIMHA

97

IToBTOpEHwUeE,
0000111eH1E U
cUCTEeMaTH3aIus
3HaHUM.
DyHKIUU:
MOCTPOEHUE,
CBONCTBA
M3YUYEHHBIX
byHKIMI

20.05

bu6moreka [JOK
https://m.edsoo.ru/7f
44516a

98

[ToBTOpEHME,
00o011IeHNE U
CHCTEMaTH3alMs
3HAHU.
OyHKINHU:
MIOCTPOEHUE,
CBOICTRBA
M3YYEHHBIX
byHKIMMA

bu6mmoreka [IOK

https://m.edsoo.ruw/7f
4452¢6

99

IToBTOpEHwUeE,
0000111eH1E U
CUCTEMAaTHU3aLHs
3HaHUM.
['padpuaeckoe
peleHne
YPaBHEHUH U UX
CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f
445516

100

[ToBTOpEHME,
o0o01mieHue u
CUCTEMATH3aLHs
3HaHUM.
I'paduueckoe
pelieHne
YPaBHEHUU U UX
CUCTEM

101

HroroBas
KOHTpPOJIbHAA
pabora

22.05




102

O06o0061IEHE U
CUCTCMaTHu3alAa
3HAHUHN

25.05

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

7 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarta
1 Yucna v BBIYUCICHUS
. BpimonHsATe, coderas  yCTHbIE U NHCbMEHHBIE  HPUEMBI,
' apudMeTHIeCKue IEHCTBUS C pallHOHAILHBIMU YHCIIaAMHU
Haxoauth ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
1.2 pa3zHooOpa3Hble COCOObI U MPUEMBI BBIUMCICHUS 3HAUEHUN APOOHBIX
BBIPKEHUH, CoZepKauX OOBIKHOBEHHBIE U AECATUYHBIE APOOH
[lepexoguts OT omHOM GOpPMBI 3amUCH  YUCEN K  JpYyrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHAIBHBIE YHCIa
1.5 OKpyrnarh uncia
BBINOAHATE NPUKHUAKY M OLCHKY pe3yJibTaTa BBIYMCICHUN, OIEHKY
1.6 3HQYEHUU YUCJIOBBIX BBIPAKCHUH. BBIMOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNIMU
L7 [IpumeHsaTh TNpU3HAKM JEIMMOCTH, PA3JI0KEHHE HA MHOXUTEIN
' HaTypaJIbHBIX YHCET
Pematp  MpakTUKO-OPUEHTHMPOBAHHBIE  3aJayd, CBA3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, MPONOPLIUOHATBHOCTHIO BEJINYMH,
1.8 MPOLICHTAMH, HHTEPIPETUPOBATh pE3YyJbTaThl pEIIEHUs 3aJad C
y4E€TOM OTpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PACCMAaTPHUBACMBIX
00BEKTOB
2 AnreGpanyeckue BbIpaKeHHs
51 Ucnonb3oBath anredpanvyeckyr0 TEPMHHOJOTHMIO M  CHMBOJIHKY,

MMPUMCHSTDH e€ B nmponecce 0CBOCHUA yqeGHoro MaTepuaia




2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHUH TMpU  3aJaHHBIX

3HAYCHHUAX IICPCMCHHBIX

23

BrImonsaTs Hp606p330BaHI/I$I ICJIOro BbIPpAXCHHUA B MHOI'OYICH

MIPHUBEICHNEM TIOJIOOHBIX CIIATaeMBIX, PACKPBITHEM CKOOOK

24

BBINoaHATE YMHOXKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpaTa

pa3HOCTH

2.5

OcyIJ_[eCTBJ'IHTL Pa3JI0XKXCHUC MHOTOYWICHOB HAa MHOKUTCIIA C ITIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06HIGFO MHOXUTEIIA, TPYIIIIMPOBKU ClIara€MbIX,

npuMeHeHUs: GOpMYJIT COKPALIEHHOTO YMHOKEHUS

2.6

HpI/IMeHﬂTB npeo6pa30BaHI/1;1 MHOT'OYWICHOB IJIsI PCIICHUA PA3JIMYHBIX

3aa4 U3 MaTCMaTHUKHU, CMCKHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPaKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU I10KA3aTEIAMU

JUTSI IPpeoOpa30oBaHMsl BhIPpAKEHUN

YPaBHeHI/Iﬂ U HCPAaBCHCTBA

3.1

Pemiate nWHENHBIE ypaBHEHUS C OJHOM TEPEMEHHOW, TPUMEHSS
ImpaBujia nepexona OT UCXOAHOTO YPaBHCHUSA K PABHOCUIIBHOMY €MY.

[TpoBepsTh, SIBISETCS U YUCIO KOPHEM YpaBHEHUS

3.2

[TpumensTy rpaduyeckue MeETOAbl NPU PEIICHUU JIMHEHHBIX

YPAaBHEHUN U UX CUCTEM

3.3

[TonGupats npuMepsl nap Yucell, SABISIOMIUXCS PELICHUEM JTUHEHHOTO

YpaBHCHUA C ABYMA IIEPEMEHHBIMU

34

Ctpoutb B KOOPIMHATHOMN IIIOCKOCTH IpauK JMHEMHOTIO ypaBHEHUS C
NBYMs TEPEMEHHBIMU; MOJIb3YSACh TI'paUKOM, NMPUBOJUTH IPUMEPHI

peleHus ypaBHEHUS

3.5

Pemats cuctemsel IBYX JIMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMH,

B TOM 4HCJIe TpaduyecKu

3.6

CocTaBnsTh M peniaTh JUHEHHOE YpaBHEHHUE WJIM CHUCTEMY JIMHEUHBIX
ypaBHCHI/Iﬁ IO yCJIOBHIO 3aJa4U, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4yM MOJY4YEeHHBIN pe3yibTat

Koopaunats! u rpaduku. ®yHkunu

4.1

N300paxaTh Ha KOOPJMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE
3aJlaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH, WHTEPBajbl, 3aIllUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6panqec1<0M SA3BIKE




4.2

Otmeuath B KOOpI[I/IHaTHOI\/JI IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAuHaTam

4.3

Crtpouts rpaduku amuHeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUHA Y

= x|

44

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LEHY, KOJIHNYECTBO,

CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxoauTe 3HaueHne QyHKIMM 110 3HAYSHUIO € apryMeHTa

4.6

[lonumate rpaduyeckuii crnocod TNpEACTaBICHUS M aHAIM3a
uHboOpMalMy, H3BJIEKaTh U HMHTEPIPETUPOBATH HHGMOPMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

Yucna 1 BEIYUCIIEHUSA

1.1

Hcnonws3oBaTh Ha4daJIbHbIC MNpEaACTaBJICHUA 0 MHO>XKECTBEC
HeﬁCTBHTeHBHBIX YUCCI 1A CpaBHCHHA, OKPYIJICHUA H BBIHHCHGHHﬁ,
I/I306pa)i(aTB HCI;'ICTBI/ITGJIBHBIC qyucCjla TOYKaMH Ha KOOpHHHaTHOﬁ

MPSMOM

1.2

[IpumeHsiTb  MOHSATHE  apU(METUYECKOrOo  KBaJpPaTHOTO  KOPHS,
HAXOJWTh KBAaJpaTHbIC KOPHH, WCIOJNB3YsS TMPH HEOOXOAMMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MPpeoOpa3oBaHus BHIPAKEHUH, COAepKAIIUX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Ucnonp3oBaTe 3amucu  OONBIIMX M MaJIBIX YHCENI C IIOMOIIBIO

JECATUYHBIX Apo0ei u creneHeit uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

HpI/IMerlTI) IOHATHUC CTCICHHU C ICJIBbIM IIOKA3aTcCJICEM, BBIIIOJHATH
Hp606paSOBaHI/IH BLIpa)KeHHfI, coJAcprKamnux CTCIICHU C [CJIbIM

IIoKa3aTcjieM

2.2

BBINONHATE ~ TOXAECTBEHHBIE  MPEOOpa3OBaHHUS  PAMOHAIBHBIX

BBIpa}KeHI/Iﬁ Ha OCHOBC IIpaBUJI HeﬁCTBHﬁ Hag MHOT'OWJICHAMHU H




anredpandecKuMu Apo0sMu

23

PacknanpiBaTh KBaJpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[IpumensTh npeoOpa3zoBaHUsl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPAaKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemlate nMHENHBIE, KBaApaTHbIE YPABHEHUS M pPalUOHAIBHBIC
YPaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI BYX YPaBHEHHUU C IABYyMs

MNEPEMECHHBIMU

3.2

[IpoBoauTh mpoOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C @pPUMEHEHHEeM TIpadUuecKux
IpeJCcTaBlICHUN (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa

ypaBHeHI/Iﬁ peuICHuA, €CIIN UMECT, TO CKOJIBKO, Hpoqee)

33

[lepexonuTs OT cilOBEeCHOH  (OpPMYIHpPOBKM 3aJadyu K  e€
anreOpanyeckol MOJETH C IMOMOIIBIO COCTABJIICHUS YpaBHEHHS WU
CUCTEMBbl YpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJYUYECHHBIN pe3yJIbTaT

3.4

HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJid CpaBHCHHA, OLICHKH,
penaTth JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduueckyl0  WUIIOCTPAllMI0O  MHOXKECTBA  PEIICHUN

HEPABCHCTBA, CUCTEMbBI HEPABCHCTB

DyHKIUU

4.1

[Tonumath ¥ UCHONAB30BaTh (YHKUMOHAIBHBIE MOHATHS M  SI3BIK
(TepMHHBI, CHUMBOJMYECKHE O0003HAUYEHUs), OIpeNeNiaTh 3HAYEHUE
(GYHKIMM 1O 3HAYEHHIO apryMEHTa, ONpEAeNsATh CBOMCTBA (YHKIUU

1o e€ rpauky

4.2

Ctpouts rpaduku 37eMEeHTapHBIX PYHKIIMA BUA:

y =k/x

kix
, Y =X3,y = X3, y = |X|, OnUChIBaTh CBOMCTBA YHCIOBOH (DYHKIMHU TIO €&

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmMsbl OCHOBHOI'O oo1ero 06pa303a1mﬂ

1

Yyuciia U BLIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YyIHopsaa04uBaTb pPAallHOHAJIbHBIC W HPpALUOHAJIBLHBLIC

qucia

1.2

BomonusaTe apudmeTrueckue NEHCTBUS C pallMOHAIbHBIMU YUCIIAMU,
coueTasi YCTHbIe U MHUCHMEHHBIE MPHUEMBI, BBIMIOIHATH BBIUMUCICHUS C

HppannuoHaJIbHBIMU YHUCJIaMU

1.3

Haxozme 3HAYEHHS CTEIEeHeH ¢ IEeJIbIMU IOoKa3aTelIIMH U KOpHeﬁ,

BBIYHCJIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriasTh AeWCTBUTENbHBIC YHCIIA, BBIMOIHATH IPUKHUIKY pE3yJibTaTa

BLIQHCHCHHﬁ, OLCHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemware  uHENHBIE M KBAApPAaTHBIE YPAaBHEHHWs, YypAaBHEHUS,

CBOJISIIUECS K HUM, IPOCTENIIINE IPOOHO-paLlOHANIbHbBIE YPABHEHUS

2.2

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsl IIEPEMEHHBIMU
Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SABIISIETCS

JIMHEHHBIM

23

Pemate TexcToBBIE 3a7auM aNreOpandecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YPAaBHEHUS WJIM CHUCTEMBI JIBYX YPaBHEHHH C JBYMs

MNEPEMCHHBIMU

24

[IpoBoanuTh npOCTEHIIME HCCICAOBAHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHMH, B TOM 4HClIeé C IPUMEHEHHEM TIpapuuecKux
npejcTaBiIeHuit (HanpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIN

CUCTEMA YPaBHEHUH PEILLIEHUS, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemare  nuHEWHbIE  HEPAaBEHCTBA, KBaJpaTHbIE  HEPAaBEHCTBA,
n300paXkaTh pelIeHHe HEPaBEHCTB HA YHMCIIOBOM NMpPsIMOM, 3alMChIBATh

peIcHrUEe ¢ IOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JHMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIIOYAOMIUMC  KBAJAPaTHOC HCEPABCHCTBO, I/1306pa)KaTB pemicHuc




CUCTCMbl HCPABCHCTB Ha YHCIOBOM HpﬂMOﬁ, 3aIlIMCbIBAaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a7a4

DyHKIMHU

3.1

PacniosnaBate ~ (yHKIMHM ~ W3y4YeHHBIX  BHIOB.  [loka3eiBaTh
CXeMaTHYECKH PACIOJIOKEHHE Ha KOOPAUHATHOM MIOCKOCTH IPaduKoB
¢byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIUH

3.2

[loka3piBaTh CXEMaTMYECKH pAaclOIOKEHHE Ha  KOOPJIMHATHOM
IUIOCKOCTH TpaukoB (QyHKUMH Buaa y = VX, y = |X| U ONUCHIBATH

CBOICTBa (PYHKIMI

3.3

Crpoutb u wu300paxaTb CXeMaTU4YEeCKU TpadUKU KBaJAPATUYHBIX
(GyHKIUI, ONUChIBaTh CBOMICTBA KBaJpaTHMYHBIX (QYHKUMHA MO HX

rpadgukam

34

Pacno3naBare kBagpatuyHylo (yHKIUIO 10 (Gopmyse, NPUBOIUTH
IpUMEphl KBAJPAaTUYHBIX (YHKIUM M3 peasbHON >KU3HH, (PU3UKH,

TCOMCTpUHU

Apudmernueckast U reoMeTpHUecKas IPorpeccun

4.1

Pacno3naBate apupmMeTHIecKyt0 U T€OMETPUUECKYIO TPOTrPECCUH MPH

pa3HbIX crioco0ax 3aaaHus

4.2

BbINOAHATE BBIYMCIEHUS C HUCMONb30BaHUEM (GOPMYNIT A-TO UJIEHA
apu(METHUECKON U TeOMETPUYECKON MPOTPEecCHii, CyMMBI MEPBbIX N

YHJICHOB

43

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAMHM Ha KOOpHHHaTHOﬁ

INJIOCKOCTH

4.4

Pemate 3aaa4d, CBA3aHHBIC C YHUCJIIOBBIMHU ITIOCIICAOBATCIIbHOCTAMU, B
TOM 4YHCJIC 3aJadyu U3 peaHbHOﬁ KU3HU (C HUCIIOJIB30BaHHUCM

KaJIbKYJISITOPA, HU(MPOBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna v BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATHYHBIE, MEPEX0J OT OAHOW (HOPMBI 3alHUCH
1.1 npobeit k napyroil. IloHsATHE panMOHAIBLHOIO YHMCIHA, 3allUCh, CPAaBHEHHUE,
yHOPSAOYMBAHUE PAllMOHATIBHBIX YUCEI
1o Apudmerndeckue IEUCTBHUS ¢ pallMOHAIILHBIMU YKClIaMu. Permenue 3a1a4 u3
' peaNbHOM MPAaKTUKK HA YacTH, Ha IPOOHU
13 Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OIpe/iesieHue, NpeoOpa3oBaHue
' BBIPQXCHUI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIIUX YUCEl
14 [IponeHThI, 3amuCh MPOLEHTOB B BHUIE APOOM W APOOM B BHJE NMPOIEHTOB.
' Tpu ocHOBHBIE 3314 HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOM MPAKTUKU
s [IpumeHenne TPU3HAKOB JIEIMMOCTH, pAa3joXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHUCEIl
L6 PeanbHble  3aBUCMMOCTM, B TOM 4YHCle T@psiMas HM  oOparHas
' MIPOMOPLIMOHATIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
1 [IepeMeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEHHOM. JlonmycTrumble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXAYy BETUYMHAMU B BHIE (QOPMYIIBL
' Brruucnenus o popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPAXKEHHMH, TOXKIECTBEHHO  paBHbIC
' BBIPAXKEHUS
2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
5 s OpnHowiensl U MHOrouseHbl. CreneHp MHOrowieHa. CrojkeHue, BbIUUTaHUE,
' YMHO>KEHHE MHOTOUYJICHOB
26 @opMyIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPaT CYMMbI U KBaApPaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHeHus




VYpaBHeHHE, KOpPEHb YpaBHEHUS, IMpaBuja NpeoOpa3oBaHUS ypaBHEHUS,

>l PaBHOCUJIBHOCTb YPAaBHEHHI
32 JluHeitHOe ypaBHEHHME C OJIHOW TEPEMEHHOM, YMCJIO KOpPHEH JIMHEHHOTO
' YpaBHEHUS, PELIEHUE JTUHEUHBIX YPAaBHECHUI
13 CocraBieHre ypaBHEHUI IO yCJIOBHUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOIIBIO YPaBHEHHI
34 JIuneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pelenue
3.5 CHCTEM YypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. yHkunu
4.1 Koopaunara Touku Ha mpsMon
42 Hucnossle TpOMEKYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAUHATHOMN
' MpSAMOi
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AlGcuucca U opaAMHATA
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHbIX (opMmyiaamu. UTeHHe TpagUKOB peabHBIX
' 3aBUCHMOCTEN
4.5 [onsarue Gpynkuun. ['paduk pynkunu. CBoricTBa QyHKIHIA
4.6 JIuneitnas pynkmus, e€ rpaduk. I'padux Gyskmm y = [X|
47 I'padmueckoe pemieHue IUHEHHBIX YPaBHEHHA W CHCTEM JIMHEHHBIX
' yYpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Uwucna v BBIYUCIECHUS
. KBanpatuelii kopenb u3 uucna. [loHarne 00 wHppalMOHAIBHOM YHCIIE.
' JecsaTuunble IpuOIMKEHNS UPPALIMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEH W MX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYHCICHUSM. JeHCTBUTENbHbBIE
qucia
1.3 Crenens ¢ LenbpIM I0KazaresnaeM U e€ cBoiicTBa. CTaHgapTHas 3aIlluch Yucia




AnreOpanyeckre BbIpaXeHHs

2.1 KBanpaTHblii TpEXUIIEH, pa3i0KEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alnredpandeckoi qpoou
23 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JIeJICHUE anre0pandeckux Ipoodei
2.4 PanmonansHbie BRIpaKEHUS U X TIpeoOpazoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHH, CBOAAIIMXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiime ApoOHO-pallMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHpeTanysi YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YpaBHEHUH C ABYMs MepeMeHHbIMU. [IpuMepsl penienus cucrteM
HEJIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 3a1a4 aNredpandeckuM crnocodom
3.6 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTepeMEHHOM
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIvuHeiHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM MEePEMEHHOM
4 OyHKIIUU
il [Monsite  ¢ynkmuu. OOIAacTh ONpENENIeHUs W MHOXKECTBO 3HAYCHUN
' ¢bynkun. CrocoOs! 3aaanus GpyHKIUN
4.2 I'paduk dynkmuu. UteHue cBoicTB GyHKIMH 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB QPyHKIUH, OTPAKAIOMINX peabHbIE TPOIECChHI
44 OYHKIIMK, OMHUCHIBAIOIIME TPAMYIO U OOpaTHYIO MPOMOPIIMOHAIBHBIC
. 3aBUCHMOCTH, UX TpaduKu
4.5 OyHkuu y =x? y = x?
4.6 OyHKIUn y = vx, y = |x|
4.7 I'padmyeckoe penieHrne ypaBHEHUH U CUCTEM YpaBHEHUI

9 KUIIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

1 Yucna v BBIYUCICHUS
. ParonanbHple uucna, HppaliOHATIbHBIE YWCIA, KOHEUYHbIE M OECKOHEYHBIE
' JECSATUIHBIE IPOOH
MHOKeCTBO ACHCTBUTEIBHBIX YHCE, ICHCTBUTEIBHBIC YHCIIAa KaK OECKOHEUHBIC
1o JecsTUUHbIe ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue ASHUCTBUSA C JCHCTBUTEILHBIMH YHCIAMU
N3mepenns, mpubImKeHus, oueHKu. Pa3mepsl 00BEKTOB OKPYIKAIOIIET0 MHUpAa,
14 JUTUTEIILHOCTh TMPOIIECCOB B OKpyXkaroiem wmupe. [IpubnmxéHHOe 3HadeHUe
' BEIIMYUHBI, TOYHOCTH NpuoOImwKkenus. Okpyriaenue yucen. [Ipukuaka u orneHka
pe3yIabTaTOB BBIUMCICHUMN
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 VYpaBHeHUs ¢ OJJHON TTEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHEeHUM, CBOJIAIIMXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelIeHHMs YpaBHEHMM TpeTbel U
' YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemmenne npoOHO-paliOHABHBIX YpaBHEHUH
2.6 Cucremsl ypaBHeHHH
2.7 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemienune cucrtem AByX JJMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHHM, OJTHO W3 KOTOPBIX JIMHEHHOE, a APyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas uHTEpIIpETalIU CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a7]a4 aNredpandeckum crnocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue TMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOMN
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBagparHbsle HEpaBeHCTBA
516 I'paduueckass wHTEpHIpeTaniss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs

MEPpEMCHHBIMU




DyHKIMHU

Ksanparnunas ¢ynkmus, e€ rpadpuxk um cpoiictBa. [lapaGona, KOOpIUHATHI

>l BEPILUHBI Tapaboibl, OCb CAMMETPUHN TapaloIIbI

3.2 I'paduku byukauii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkauit y=k/x, v = x* u ux cBOKCcTBa

34 I'paduku pyHKUMH , U X CBONCTBA
4 Yucnossle OCIEI0BATEIbHOCTH

il Omnpeznenenre u CcocoOBl 33JaHUSI YUCIIOBBIX TMOCIEN0BATEIbHOCTEH. 3aaHue
' MOCIeA0BATEIBHOCTH PEKYPPEHTHOM hopmynoit U popmyIoif n-ro dieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUYECKON
' IIPOIPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mporpeccuss. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

a4 N3o00paxeHne 4YIeHOB apuUPMETHYECKON U TIeOMETPUYECKOW mporpeccuit
' TOYKAMHU HAa KOOPAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CrokHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSI

Kon
NpoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepaluy HaJl MHOXECTBAMH; YMEHHE OIEepUPOBAaTh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, MPUMEHITh MX NpPU PEIICHUN
3a/1a4; yMEHHE UCTIOIb30BaTh rpapueckoe MmpeIcTaBIeHIHe MHOKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBJICHUH, MPU PELICHUH 3a7ay

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue OIICpHUPOBATH MOHATHAMU: OIPCACICHUC, aKCUOMA, TECOpLCMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClo3HaBaTb HWCTUHHBIC MW  JIOXKHBIC
BBICKA3bIBaHUA, IPHUBOJUTH MNPUMCPBI W KOHTPIIPUMCPLBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKa3bIBAaHUM

YMeHue ornepupoBaTh MOHITHSIMHU: HATypaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JI€ITUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JEeTUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb 4Hhcia, OOBIKHOBEHHAs ApoOb W
JIecsATHUYHAs TpoOb, CTAHIAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHUCIO,
UpPpPALMOHATIBHOE YHUCJIO, apU(METUYECKUIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JIEWCTBUS C YWCIAaMH, CpaBHUBAaTh U
YHOOPSIOYMBATh YHWCJA, MPEACTABISATh YHCIAa Ha KOOPAUHATHOU
OpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIbIM IOKa3aTelIeM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOYJICH, anredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHH
OoJbllle €AMHUIIBI; YMEHHUE BBIMOJIHATH pPacy€Thl MO GdopMyiaM,
npeoOpa3oBaHusl LEJIbIX, JIPOOHO-PALIMOHATBHBIX BBIPAKEHUU U
BBIPQXEHUI C KOPHSIMH, PA3I0KEHHE MHOTOUYJICHAa Ha MHOXXUTENIH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (GOPMYT pPAa3HOCTH KBAApaTOB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATHUSMU: YHUCIOBOE PABEHCTBO, YpaBHEHHUE C




OJHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE M KBaJApPAaTHHIE ypAaBHEHUS,
JIPOOHO-PAMOHANILHEIC YPaBHEHHUS C OJHOW IMEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANILHBIC HEPABEHCTBA C  OJHOMN
MIEPEMEHHO, B TOM YHUCJE MPU PELICHUHU 3314 U3 JIPYTUX MPEeIMETOB
W TPAKTUYECKHX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0 ¥ KOOPAMHATHYIO IIOCKOCTh ISl M300pa)KeHHs pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUA, Tpauk GyHKIUH, HYIH
GyHKIMH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJNbIIEE M HAUMEHbIIEEC 3HAYCHUS
GyHKIHH; yMeHHe OIepUPOBATH HOHATHSAMHU: npsmast
NPOTNOPLHUOHATIBHOCTD, JUHEHHasT (PYHKIUS, KBaJpaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, Mapaboiia, TUepOosia; yMEHHE
cTpouTh rpaduKku GyHKIUH, HCIIONB30BATh IPa(UKU Ui ONpEICICHUS
CBOHMCTB IIPOIIECCOB W 3aBUCHMOCTEH, JUIS peIIeHHs 3a7ad U3 JAPYTHX
y4eOHBIX TPEAMETOB W PEAIbHOM KHU3HH, YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXAY BEIHUNHAMU

YMeHnE OIICpHUPOBATH IIOHATUSAMU: II0CJICAOBATCIIbHOCTD,
apupmMeTHyeckass M TeoMeTpuyeckas  MPOrpeccHH;  yMEHHE
MCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jieHa MpH pelIeHUH 3aj]ad, B TOM YHUCIEe 3a7ad U3 APYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMmenue peuiaTth 3aga4u pasHbIX THIIOB (B TOM YMCJIC Ha MNPOLCHTEHI,
JOJIM W 4YaCTu, ABUIKCHHUC, pa60Ty, LHECHY TOBapOB U CTOUMOCTb
IMOKYIIOK M YCJIYT, HAJIOTH, 3aa4U 13 obnactu YHOpaBJICHUA JAYHBIMU U
CeMENHBIMU (pHHchaMI/I); YMCHUEC COCTaBJIATHb BBIPAKCHUA,
YpaBHCHUA, HCEPABCHCTBA MW CUCTEMBI 110 YCJIOBUIO  3aJadyu,
HCCJIICAO0BATh IMOJTYYCHHOC PCIICHHUEC U OLCHUBATH HpaB,I[Ol'IOI[O6HOCTL

MOJIYYCHHBIX PE3yJIbTAaTOB

YMeHne onepupoBaTh NOHATHAMH: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TpEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCAHUaHa, 6I/ICCCKTpI/IC3 U BbBICOTAa TPCYTOJIbHHUKA, t{CTpréXer.]'H:HI/IK,




napajuiesiorpaMM, pomO, TpSAMOYTOJIbHUK, KBaJapaT, Tpamerus;
OKPY’KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pelaTh 3ajauyd, B TOM UYHCJIE U3 IOBCEIHEBHOMN
KHU3HHM, Ha HAXOXKICHHWE T€OMETPUYECKHUX BEJIMYUH C NPUMEHEHUEM

U3yUYEHHBIX CBOMCTB GUryp U (hakToB

10

YMeHHue OomnepupoBaTh IMOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTrOJIbHUKOB; MapalIeIbHOCTh U NEPHEHAUKYJISIPHOCTh IPSIMBIX,
yrol MEXAYy MpsMbIMU, HEPIEHIUKYJSpP, HAKIOHHAs, NPOEKLUs,
nonobue Guryp, nogo0HbIe TPEYTrOIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U HEPIEHIUKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue onepupoBaTh IOHATHSAMM: JJIMHA, PAcCTOSHUE, Yol
(BemMuuHA yTria, CUHYC U KOCHHYC YIJIa TPEYroJbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh pa3Mephl NMPEeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl IepuMeTpa U IUIOLAAU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, o0Obema
IPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHHE NPHUMEHITh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpuUroHomMeTpuuyecKre COOTHOUICHMS  AJIs

BBIYMCJICHUA TJINH, paCCTOHHI/Iﬁ, IIomaaei

12

YMmenue u3zo0pakaThb IUIOCKME (UIYpl W HUX KOMOMHaIuUH,
IPOCTPAHCTBEHHbIE (QUIYPbl OT PYyKH, C MOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY MWIIHU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IOHATUSAMHU:  HPSAMOYTOJIbHAs  CUCTEMaA
KOOpJIMHAT;, KOOPAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHNE BEKTOPA HA YHCIIO, CKATSIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M PpELIeHUs 3aJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npecaMETOB U peanLHoﬁ KHN3HU

14

VYMeHue onepupoBaTh IMOHATUSAMH: CTOJIOMKOBBIE M KPYIrOBBIE
IUarpaMMbl,  TaONIWIBI, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJiplllee M HaUMEHbLIEEe 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH




uH(POpMAIIMIO, TPEACTABICHHYI0 B Ta0iIWIIaX M Ha JuarpaMmmax,
OTPaXXaloLlyl0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX ITPOLECCOB U
SABJICHUW, YMEHHE pacrno3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKpYIKaroueM MUpe

15

YMeHue ornepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM  HCXOJ)
CIIy4ailHOro OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOATHOCTH CIIYYalHBIX COOBITUHA B ONBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJI0OM OpPraHM30BAaHHOTO Iepedopa M ¢ HCIOJIb30BaHUEM
IpaBUJia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHIA W SBJICHHIA, MMOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKpYXaloIlleM MHpPe U B KHU3HU;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCETI U €r0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHnne BbIOMpaTh TOIXOMAIIANA W3YYEHHBIM METON IS peIIeHUs
3a/1aud, NPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTAThl,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, MPUBOIAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHON UCTOpUU




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

Yucia ¥ BLIYMCIIEHUS

1.1

HaTypaJILHBIe U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTH LCIBIX YUCCI

OOBIKHOBEHHBIE u JCCATUYHBIC I[pO6I/I, IIPOUCHTLI, OeCKOHEYHBIE

2 NePUOANYECKHE JPOoOH

13 Panmonaneupie uuncia. ApudMeTudyeckue oOmepanud C  paluoOHAIbHBIMU
' quciIaMu

14 JetictButenbHble uncia. ApudMeTHUYecKHe Omepalud ¢ ACHCTBUTEILHBIMHU
' YUCIaMHU

s [TpuOnmk€HHbIE BBIUMCICHUS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OIEHKA
' pe3yibTaTa BEIYUCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ wnenbiM mnokaszateneM. CTENEeHb C PALMOHAIBHBIM I1OKA3aTEJIEM.
. CaoiicTBa cTeneHu

23 MHorouneHs!

24 Anrebpanueckas qpoob

55 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHHU. [HenictBus c
' apu(METHUECKUMH KOPHIMHU HATypaIbHOM CTETICHN

3 YpaBHEHHUs 1 HEpABEHCTBA

. [lensie u JpoOHO-panMOHANbHbIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

39 Llensie w npoOHO-palOHANbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBbIX 3a1a4

4 YucnoBsle NOCIEN0BATENBHOCTH

4.1 ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHMS MTOCJIEN0BATEIHLHOCTEN

4.2 Apudmernueckass u rTeoMmerpuyeckas mporpeccuu. Popmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMHU
OyHknusa, crnocoObl 3amganus  ¢yHknuua. ['paduxk  ysknuun. OO6macth
ompesieNieHus] 1 MHOKeCTBO 3HaueHui pynkuuu. Hymu dynkiumu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIHMH. MaKCUMYMBI U
MUHUMYMBl (QyHKIuH. HawOosblliee W HawMeHbIee 3HaYCHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopanHatsl Ha npsIMO# ¥ TIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYHH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucaTrenbHasi CTaTUCTUKA
8.2 BepositHoCcTh
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr
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