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MNOACHUTEJIbHAS 3AITNCKA
[Tporpamma o anredpe 11t oOydarommxces /—9 KiraccoB pa3padoTaHa Ha OCHOBE:
- depepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApPTa OCHOBHOIO OOIIEero
obpazoBanust Ne 287 ot 31 mas 2021r. (3apeructpupoBan B Munwocte PD® 5 wuroms 2021r.,
peructpaunoHHbelii  Ne 64101, ¢ wu3smenenusamu ot 17.08.2022 Ilpukaz3 MuHucrepcTa
npoceemnieHust Poccutickoit @eneparuu ot 18.07.2022 Ne 568);
- ®@enepalibHONM 00pa30BaTEIIBHOM IMPOTrpaMMONi OCHOBHOro obiiero oOpasoBanus, (IIpuka3
Munucrepctsa npocenierus: Poccuiickoit @eaepanmu ot 18.05.2023 Ne 370 «O06 yTBepKaeHUN
denepanpHOli  00pa3oBaTENbHOM  TPOrpaMMbl  OCHOBHOTO  OOIIEro  0Opa3oBaHUs»
(3apeructpupoBan 12.07.2023 Ne 74223));
- OdenepanbHON paboueli TporpaMMsI 1o yueOHOMY npeaMery «MaremaTukay,

a Takke c yd€rom ¢enepanpHON pabouell mporpammbl BocnuTaHus W Konuenmmun
pa3BUTHsI MaTeMaTH4YeCKOro oopasoBanus B Poccuiickoit deneparum.

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecrieunBaeT U3y4eHHe IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B IMOBCETHEBHON >KHU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUH O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HAayKOW SBJICHUH U
MPOLIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTaluyd B COBpeMeHHOM ImdpoBoMm oOmiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATH yTBEepKAeHUS. OCBOCHHE Kypca anreOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloUIuXcs: OHU HCIONB3YIOT JACIYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NEATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbBHOE pELEHUE 3aJad  SBISETCS — peajau3anuei
JESTENIbHOCTHOTO MIPUHIIUIA 00yUeHUSI.

B crpyktype mnporpammel yueOHOro Kypca «Ainredpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIYHCIICHUS», «AJTeOpandeckue BBIPAXCHHUS», «YPaBHEHUS M HEPABEHCTBaY, «DYHKIHUN.
Kaxxgas u3 3TUX coliep>KaTeNbHO-METOANYECKUX JIMHUNM Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xoz1e u3ydenus ydyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay» BKIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTH4YecKoro oOpa3oBaHMs U
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTH4YecKOro
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO Y4eOHOro Kypca «Anredpay» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUU «Uwcna W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBbIIIEHUS,
(GOpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMHU, & TaKXKe MPHUOOPETEHUIO0 MPAKTHUECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHITHA O YHCIE HAa YpPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEILHOM YHCIE. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamvecKkux JHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUS W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTUYeCKOro amrnapara, HEOOXOJMMOIo /Jisi pEeLIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus



y4eOHbI  MaTepwan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  AunreOpa
JEMOHCTPHUPYET 3HaUEHUE MAaTEMaTUKH Kak S3bIKa JJIsl TIOCTPOEHUSI MaTeMaTHYeCKUX MOJeNei,
OTKCAHMs MPOLECCOB M SBJICHUH peaabHOro mupa. B 3amaun oOyuenus anredpe BXOIAT TAKKE
JNanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOJUMOIOo, B YaCTHOCTH, MJIsi
OCBOCHHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeobpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00yJarmuMucs 3HaHUN 0 QYHKIHSIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJISl ONUCAHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB M SBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUS HCIIOJIBb30BAaTh Pa3IuYHbBIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEJICTABICHUHA O POJIM MAaTEMAaTUKU B Pa3BUTHU LIMBUIM3AINN
U KYJIBTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnredpandecKue BEIPAKEHHS», «Y paBHEHHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEII0).

COJEP/KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, MEPEXOoa OT OAHON (opMbl 3amucu Apolel K
npyroii. I[loHATHE palMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIOPSAJOUYNBAHUE PAllMOHAIBHBIX
yucen. ApudMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHMciIaMU. PemieHue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIIpe/IeNICHUs], 3aUCh OonbIIuX yuceln. [IponeHTsl, 3anuch NPOLIEHTOB B BUE IPOOH U
JpoOu B BHJIE MPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha MPOLEHTHI, PELIEHNE 3aJau U3 peabHOU
MPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

AuredpanyecKkne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCTUMBIE 3HA4YEeHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NMPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MMpaBUia PACKPBHITUS CKOOOK U
MPUBEICHUS OT0OHBIX CaraeMbiX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHouneHnbl 1 MHOrowieHsl. CteneHp MHorouneHa. Cio)keHue, BBIUNTaHUE, YMHOKECHUE
MHOrou4eHOB. DopMynbl COKpAaIIEHHOTO YMHOKEHUS: KBaApaT CyMMbl M KBajJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.



JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
penieHue JIMHEHHbIX ypaBHeHUU. COCTaBlIEHHME ypaBHEHHMM MO YCJIOBUIO 3anadu. Pemienue
TEKCTOBBIX 3aJ]a4 C TIOMOILIbIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHUU ¢ JBYMsS TIEPEMCHHBIMH. PelieHne CHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7ay ¢ ITOMOIIBIO CHCTEM YpaBHEHUH.

DOyHKUUHA

Koopaunara Touku Ha mpsimMod. UwucnoBble NMpoMexXyTKu. PaccrosiHme Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa TOYKH HaA
KoopAnHATHOM mockocT. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanpHBIX 3aBucuUMOcTei. [lonsarne ¢dynkumu. I['padux dyaxknum. CpoiicTBa (GYHKIIUMN.
Jluneitnas ¢yHkiwms, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHslii kopeHb u3 uucna. Ilonstue 06 wuppanuoHanbHOM uucie. JlecsaTudnble
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qyucia.

CreneHs ¢ 1eqbIM IT0Ka3arenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIIa.

Auredpanyeckue BbIpaKeHUs

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckast n1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apoou. CroxkeHwue,
BbIUMTAHUE, YMHOXKEHHE, JIeleHue anredpandeckux ApoOeil. ParroHanbHble BbIpaXKEHUS M UX
npeoOpazoBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
palMoOHAaIbHbIE YPABHEHUS.

I'paduueckass uHTEpHIpeTalysl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YpaBHEHUN C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIocoOoM.

UuciioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO € OZHOM IIEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OAHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOGNIacTh ONMpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIuu. CriocoObl
3aaHus QyHKIUH.

I'papux Pynxmuu. UYrenue cBoicTB ¢(yHkIMM 1o e€ rpaduky. Ilpumepsr rpadukos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE MPAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oynxmmn y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciia 1 BLIYUCICHUSA
PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEUHBIE JEeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIEWCTBUTENbHBIE YHCIIa KaKk OCECKOHEYHBIC



NecATU4YHble  ApoOM. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
YUCJIaMH.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHpPA, IUTEIBHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpUOIMKeHUs. OKpYIJIEHUE YHUCEIL.
[Ipuknika v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepnl pelieHus ypaBHEHUM TPEThe M 4YETBEPTOWM CTEMEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajau
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucteM ABYX JHMHEWHBIX
YpaBHEHUH € JABYMs INEepeMEHHbIMU. PerieHue cuctem JByX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI TI€PEMEHHBIMHU.

Perennie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW MEPEeMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKUUHA

KBanparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH TapaloIbl.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0BbIe NMOCJIEA0BATEIbHOCTH U NPOrPECcCUH

[ToHsiTE YMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE MOCIEN0BATEILHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIoi N-To wieHa.

Apudmerndeckass M reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apu(QMeTUYECKON U FeOMETPUUECKOIN MPOTrPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300pakeHre 41WiIeHOB apu(METHUECKOW M TeOMETPUYECKOM Mporpeccuii TOUYKaMu Ha
KOOpJMHATHOM IJIOCKOCTU. JIMHEMHBII M SKCHOHEHIUaIbHbI pocT. CIOXKHBIE MPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpPOrpamMmbl ydeOHOro Kypca «Ausredpa»
XapaKTEePU3yKOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSM POCCHMCKHX MATEMATHKOB W POCCUHCKON
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAaX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIAHCKOTO oOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JEATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE Y4YaCTHUE B PEIICHUM MPAKTUYECKUX 3a]a4 MaTeMaTHYECKON
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCHOHANBHON IeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUM, YMEHHUIO BUIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak cdepbl 4YeloBEUeCKOH MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpOBaHMEe  KYJbTYPbl  310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0IUMOCTBIO B ()OPMHPOBAHMUN HOBBIX 3HAHUH, B TOM 4ucie GOpMyTUpOBaTh UICH,
HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHSITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KiIacCU(UKALMU, OCHOBaHUA A1 00001IeHns
Y CpPaBHEHUS, KpUTEPUU IIPOBOJIUMOI0O aHAIN3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHMS: YTBEPAUTEIIbHbBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUs B (pakTax,
JAaHHBIX, HAOJMIOJAEHMUSIX W YTBEPKACHUSX, IpEAjaratb KPUTEPUM JJIsl BbISBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTebCTBA MATEMaTHYECKUX  YTBEPXKICHMH (mpsiMble ©  OT
HIPOTUBHOTO), POBOJUTH CAMOCTOSITENIPHO ~ HECJIOXKHBIE  JI0KA3aTesIbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTPAaUBATh APTYMEHTAIUIO, NPUBOIUTH IPHMEPHl M
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHusi, BEIOMpaTh HanOoJee MOIXOMSAIIUN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKHM ~ MHCTPYMEHT  MO3HAHUA,
dbopmynupoBath BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npoOiemy,
CaMOCTOSITENIFHO  YCTaHABJIMBATh WMCKOMOE U JIaHHOE, (OpPMHpPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TIO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIOE HWCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOH;

CaMOCTOSITENIbHO ~ (pOpMYyTUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MpOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEITION0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(pOpPMAIMH, JAAHHBIX, HEOOXOAMMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(OpMAILIHIO
pa3IMYHbIX BUJOB U (POPM IMpeCTaBICHHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATH pellaeMble 3a1aul
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁHbIe JedCTBHUA:

BOCIIPHHUMATh U ()OPMYITHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEIISIMU
oOIlIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOK) TOYKY 3pEHHUS B YCTHBIX M
MUCHhMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS IO XOAY PEIIeHUs 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0JIe 00CYKJIEHHI 331aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOii TeMBI, TPOOJIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TOWCK PEIICHUs,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTA,
0OHapyXUBaTh PA3IMUUE U CXOJICTBO MO3UIHI, B KOPPEKTHOH hopme GopMyIHpoBaTh
pa3HOTIIACHSI, CBOM BO3PAKCHHUS;

MPEJICTABIISITh PE3YNIbTAThl PEIICHHS 3a7aud, YIKCIIEPUMEHTA, UCCIIECAOBAHUS, TPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIICHUS ¢ y4€TOM 3aqad MPe3CHTAMH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIAMBUIYAJILHON PabOTHI
IIPH PEIICHUN y4EOHBIX MaTEMATHUECKHX 3a71a9;

NPUHUMATD 11€7Ib COBMECTHOH JCSATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUABl pabOT, OrOBapUBAThCA, OOCYKIATh TNPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TIpyHHoBbIX ¢opMax paboTbl (00CykaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOK YacTh PabOThI U KOOPIUHUPOBATH
CBOM JICWCTBUS C IPYTMMH YWICHAMH KOMaHJIbI, OIICHUBATh KAueCTBO CBOETO BKJIA/a B
00U MPOIYKT 1O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BbIOMpATh C€HOCOO pemeHuss ¢ y4€TOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C Yy4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECca U pe3ylbTaTa pelieHus
MaTeMaTHYeCKON 3ajjauu;

IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PELIEHUU 3aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HalJICHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHOM LENIH U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHHUS WM HEJOCTHKEHMS IIeJIM, HaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHus B 7 Kjacce OOYYarOMIMICA TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCIEHUS

BrImiotHATE, codeTas YCTHBIE M THChMEHHBIE MPUEMBI, apu(METUUECKHE IEHCTBUS C
palMoOHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4eHWsS YHCIOBBIX BBIPAXKEHUH, NMPUMEHSAThH pPa3HOOOpa3HBIE CIOCOOBI M
npuéMbl BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIMX OOBLIKHOBEHHBIE U
JECSITUUHbIE TPOOH.



[Tepexoauth OT OHOM (HOPMBI 3amMKMCU YUCET K JIpYroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY U OLICHKY pe3yJIbTaTa BBIYMCICHUMN, OLICHKY 3HAYEHHWH YUCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU IIOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemath mpakTHMKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUUH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
C Y4ETOM OTrpaHUUYEHUI, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHKY, IPUMEHSATH €€ B IpoIiecce
OCBOCHMSI yUeOHOI0 MaTepuana.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LEN0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOYWIEHa Ha MHOTOYJICH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyluecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CJaraeMbIX, IpUMEHeHHs (HOpMyT COKpamEHHOTO
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul PpEUICHMs] pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOU ITPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHElHbIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSSA IpaBWa IEpexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpadpuueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupats mpUMepbI Map YUCe, ABISIONIMXCS pellIeHHEeM JTMHEHHOT0 YPaBHEHUS C ABYMS
NEPEMEHHBIMH.

Crpouthb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOro ypaBHEHHS C JByMs
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMsl IIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiATh M peniarh JUHEHHOE YpaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWH IIO
YCIOBUIO 3a/layM, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/laydl TMOJY4YEHHbBIN
pe3yJbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM MpSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPEe3KH, WHTEpBalbl, 3aliChIBaTh YHCJIOBBIE TMPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuuid. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY BeEIMYHMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, NMPOU3BOJUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYCHHUIO €€ apryMeHTa.



[Tonumath rpaduyeckuii crocod MpeicTaBiIeHUs M aHAINW3a MHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPA(QUKOB PeabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHHSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN IS
CpaBHEHHsI, OKDYIJICHUS M BBIYUCIICHUH, M300pa)kaTb ACUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[IpuMeHATh TOHSATHE apU(PMETHYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BbIPAKEHUH,
CoZiepKalIMX KBapaTHbIE KOPHU, UCII0JIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBare 3anucu OOJBIIMX W MajbIX YHMCEN C IOMOLIBIO JECATUYHBIX ApoOeil u
crenenel yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHsTh MOHATHE CTENEHM C ILEJIBIM I10Ka3aTelieM, BBIIOJHATh IPEoOpa3oBaHuUs
BBIPAKCHUI, CONEPIKALIUX CTEIIEHU C LIETIBbIM [T0KA3aTEIEM.

BbINoMHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUW Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A pPELICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YpaBHEHHUM, B TOM YMCIIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[Tepexoauth OT ciOBecHON (GOPMYJIUPOBKM 3ahauM K e€ aireOpanyeckod MOAEIH C
MOMOIIbI0 COCTABJICHUS YPaBHEHMs] WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN Pe3ysIbTar.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PelllaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM NEepEeMEHHOM M MX CHCTEeMBl, JaBaTh TIpadUUecKyl0 HIUIIOCTPALHIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENesATh 3HAaueHHWe (QYHKLIMU 1O 3HAUYEHUIO apryMeHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y = k/X, y = x2, y = x3y = |X|, Yy = VX, OnuCcBIBaTh CBOHCTBA YHCIOBON (DYHKIMH 10 €&
rpaduky.

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJ0YNBATH PAllMOHAIbHBIE M UPPALIMOHAJIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPALlMOHATIBHBIMU YHCIAMH.

HaxoauTs 3HaueHusi cTeneHel ¢ LeabIMU MOKa3aTeIsIMU U KOPHEW, BBIUMCIISITh 3HAUCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOIHATh MNPUKHUIKY pe3yjbTaTa BBIYHCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEeHCTBA



Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHUS, CBOISIIMECS K HUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHMI € JIByMsS IIE€PEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C JIBYMs IIEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYHUCIE C
IpUMEHEHHEM TIpadUuecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nuHelHble HEpaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOI,
3aIACHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKIMY H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHiT KO3(PHIEEHTOB, ONUCHIBATE CBOMACTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TpapuKH KBAIPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMHA 1O UX IpadrKam.

Pacno3naBare  kBazpathyHylo (QyHKOMIO 10  (opmyne, TPUBOAWUTH  NPHUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKH, FEOMETPHUH.

Yucii0BbIe NMOCIEA0BATEILHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPU pasHbIX CIIOCOOax
3a/1aHMS.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHMEM (GOpPMYN N-ro 4yjeHa apudMeTHuecko u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4l
U3 pealbHOM KU3HU (C HCIIOJIb30BAaHUEM KalIbKYIIATOPa, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 2 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 25 2 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
° Toptopenne 1 obodwmenHe > 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn 10 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene > 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 10 1 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 17 2 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 17 2
° YHKHHH https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 15 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [TonsiTHE palMOHAIILHOTO YUCIa 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMHU
5 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
6 Apudpmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMOHAIBHBIX YUCEI
8 CpaBHeHMe, ynops10uMBaHue 1
palMOHATIBHBIX YUCEI
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenens ¢ HaTypalIbHBIM 1 bubanorexka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTypaJbHBIM 1 bubnnoreka [HOK
IIOKa3aTeneM https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieMm https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTenemM https://m.edsoo.ru/7f4218be
KonTponbnas pabora no teme
14 "JleficTBUS ¢ paliOHATBHBIMU
yuciaaMu"
15 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemrenre ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOILICHTHI U3 PEaTbHOU MPAKTHKU
17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
Perrenrie oCHOBHBIX 3a/1a4 Ha 1podH,
18 IIPOLIEHTHI U3 PEAJIbHOM NPAKTUKH
IIpoexr
19 [Ipu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHUCEIT
20 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPATbHBIX YHCEIT
21 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAIEHOCTH
99 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOIMOPITMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u

oOparHas MPOMOPIUOHATEHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonrponsHas pabora o teme

25 n n
PanmonaneHble yncia
26 BykBeHHbIe BbIpakeHUs bubmmorexa [JOK
K p https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
28 DopmyIbl
29 dopmyisl
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPKCHUH, PACKPBITUE CKOOOK U bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE TTOIOOHBIX CIIAaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPQXKEHUI, paCKPBITUE CKOOOK U bubmmorexa [JOK
P » PAcKp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, paCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHU C HATYPATHHBIM bubnmoreka [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f42154e
KonTponbhas pabota no teme
36 "[TpeoOpa3oBanne OyKBEHHBIX bubmorexa HOK
beodp . Ve https://m.edsoo.ru/7f4218be
BBIpKEHU N
37 MHOTro4YICHBI bu6mmorekxa [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f42276e

bubmuorexa [JOK
38 M

HOTORICHDL https://m.edso0.ru/7f422930

39 Ciio)xeHue, BBIYMTaHHUE, YMHOKEHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOI'OUYJICHOB https://m.edsoo0.ru/7f422cc8

41 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexa [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182

43 @opMyIIbI COKpALIEHHOTO bubnuorexa [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPALEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpaALIEHHOTO bubnnorexka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo0.ru/7f424fd2

47 DopMyJIbl COKPALLEHHOTO bubmuoreka [IOK
YMHOXEHHUS https://m.edso0.ru/7f4251d0

48 Paznoxenre MHOrO4JIEHOB Ha bu6mmorexa [IOK
MHOKHUTEIHN https://m.edso0.ru/7f423312

49 PaznoxeHre MHOTOYJICHOB Ha bubmuoreka [JOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOTO4YJICHOB Ha bubmuorexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de

51

Pa3noxeHne MHOTOYIEHOB Ha



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

MHOXHUTCIN

KouTponbnas pabora no teme

52 "Anredpanyeckue BbIpaxeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YpaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
54 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
95 HepeMeHHO}I;I,) pelleHre TMHEWHBIX bubmmorexa LIOK
. https://m.edso0.ru/7f420482
YpaBHCHHIA
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MIEPEMEHHOH, pelIeHIe THHEHHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIIs10 bu6mmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemrenne 3amay ¢ mOMOIIBIO bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
KonTponbHas pabota mo Teme
60 "JluneliHble ypaBHEHUS C OJJHOM bubmmorexa [TOK
o https://m.edso0.ru/7f420e6e
MepeMEeHHOMN
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMS bubnmoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JUHEHHBIX YpaBHEHUM

bubmuorexa [JOK

63 C IByMsI IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
65 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs II€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsI [IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHHA bubamorexa LOK
https://m.edso0.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubamorexa LOK
https://m.edso00.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubnuorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenne cucreM ypaBHeHUN
79 KonrtponbHas pabota no reme bubnnoreka [JOK
"JIuneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HHeroBbIe MpOMEKyTKit https://m.edsogru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 Paccrosinre Mexay AByMs TOUKaMH
KOOpAMHATHOU npsiMoit [Ipoekt
77 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSIMOM
78 [IpsiMmoyronbpHas cucTeMa KOOpIMHAT bubmuorexa [JOK



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41el6e

79 [IpsimoyrosnbHas cucTeMa KOOpJMHAT bubnnoreka [HOK
HAa IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadukoB, 3aJaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopMynamMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCHUMOCTEH https://m.edsoo.ru/7f41ea24
85 UreHue rpa(bI:IKOB peanbHBIX
3aBHCUMOCTEH
86 KonrtponbHas pabota no reme bubnnorexka [JOK
"Koopaunats! u rpadukn" https://m.edso0.ru/7f429c6c
bubnnoreka [JOK
87 Honsrue pyrxim https://m.edsogru/7f41ef06
88 I'padux pyHKIIIN
N . bubnmnoreka [JOK
89 e https://m.edsogru/7f41f078
N . bubnuorexa [JOK
%0 CBoficrsa (ymicuuit https://m.edsogru/7f41f1fe
. bubnuorexa [JOK
o1 Junefias pyHKuis https://m.edsogru/7f427282
92 Jlunelinas GyHKIUSA bubmmorexa LIOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
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https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

93 [TocTpoenue rpaduka TUHEHHOMI 1 bu6mumorexa [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
94 [TocTpoenue rpaduka TUHEHHOMI 1
byHKIIUN
95 I'paduk pynkmmm y =[x|
96 I'padux pynkuum y =[x|
97 KoHntposbHas paboTta 1mo Teme 1 bubnnoreka [JOK
"®yHkun" https://m.edso0.ru/7f41f50a
08 JleicTBUA ¢ paliuOHAIBHBIMU 1 bubnnorexa [HOK
YUCIaMHU https://m.eds00.ru/7f429f32
[IpeoOpazoBanue anredpanveckux bubnuoreka [IOK
99 . 1
BBIPA)KCHUI https://m.edsoo.ru/7f42a0e0
Pelrenre TMHENHBIX ypaBHEHUN U
100 CUCTEM C JIByMsl JINHEUHBIMU 1 bubmmorexa [JOK
By https://m.edsoo.ru/7f42a27a
YpaBHEHUSIMH.
101 IIpoMexyTouHas aTTecTalus 1
N bubnuotexa [JOK
102 Hoctpoetite rpaguicon yHiuit 1 https://m.edso0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Jlj;-)n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue II/I[:;:CHHSI :)Ig[()l;i(())l;:fenbnue
padoThI padoTshI pecypen
1 KBagparHblil KOpEHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edso00.ru/7f42d452
bubnunoreka [JOK
2 [TonsiTHe 00 UppaLIMOHAIILHOM UHUCIIE 1 https://m.e dsogru 71426804
3 JlecsiTHuHbIC TPUOTMKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKEHUS 1
WppalMOHATEHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apuPMETHICCKUX 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [TOK
https://m.edsoo0.ru/7f42dd26
KBaJIpaTHBIC KOPHU
13 [IpeobpazoBaHme YUCTOBBIX 1 bubnmuorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YHCTOBBIX

14 BBIPAYKEHH, COJIEPKALLUX bubmorexa [IOK
https://m.edsoo.ru/7f42e0be

KBaJIpaTHBIC KOPHU

15 KontponbHas paboTa mo teme bubnnoreka [HOK
"KBanparubie kopHu" https://m.edso0.ru/7f42e262

16 CTeleHs ¢ IeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3aluch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTAPHBIX YaCTHIL JI0 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KaroIleM MHUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
IOKa3areyieM https://m.edso00.ru/7f435648

19 CBoIiCTBa CTETICHH C IIEJIBIM bubnuorexa [JOK
IoKa3areyieMm https://m.edso00.ru/7f435648

20 CBOIiCTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
IOKa3areyieM https://m.edso00.ru/7f435648

21 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f43599a

99 CBoliCcTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
IOKa3areyieM https://m.edso0.ru/7f435ed6

23 KBanpatublit TpéxuneH

24 KBanpaThslii TpéxuiieH

25 Paznoxenue kBaapaTHOTO bu6mmorekxa [IOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

TPEXUIIEHA HA MHOKUTEIIN

https://m.edsoo.ru/7f42fd38

26 Paznoxxenue kBajpaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
97 KonTponbhas pabota no temam bubnmoreka [JOK
"Crenenu. KBagpaTtHsiii TpexuseH" https://m.edsoo.ru/7f42ec80
bubnmoreka [JOK
28 Adrebpantieckas Apod https://m.edsogru/7f430382
JlonycTuMeble 3HaUCHUS
29 MePEMEHHBIX, BXOJISIINX B
anrebpanvecKue BoIPaKeHUs
JlonycTuMeble 3HaUCHUS
30 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvecKue BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpandeckoit 1podu https://m.edso0.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamenie 1podeit https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerine apobeit https://m.edsogru/7f430f44
. bubnmoreka [JOK
34 Coxpatneriie 1podeit https://m.edsogru/7f430f44
35 CrnoxxeHue, BBIYUTAHUE, YMHO)KeHI/\I'e bubnmoreka [JOK
U JISICHHE anrebpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edso00.ru/7f4315c0
37 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JICJICHHE alNTreOpandecKux Apooeit https://m.edso0.ru/7f4318c2
38 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bu6mmorekxa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

U JieTieHue anreOpandeckux apooeit

https://m.edsoo.ru/7f431a20

[IpeobOpazoBanue BhIpaXKEHUH,

39 coJiepKalluX ajareopanvyecKue bubmorexa LHOK
Aepram p https://m.edsoo.ru/7f43259c
apobu
[IpeobOpazoBaHue BBIpaXKEHUH,
40 COZICPIKAINX AIreOpPandeCKue bubmorera [JOK
Acpam P https://m.edso00.ru/7f432736
npodu
[IpeoOpazoBaHue BBIpAKEHUH,
41 COJIEpIKAINX alIreOpandecKue bubmorexa [JOK
Acpam P https://m.edso00.ru/7f432736
npobu ITpoekt
4 KonTponbhas padota no teme bubnnorexa [HOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubmuorexa [JOK
4 K
3 BAJIpATHOC ypapHenHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa [JOK
P P https://m.edsoo.ru/7f42eela
45 HenonHoe kBapaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 @opMyIta KOpHENH KBAaJPATHOIO bubnnoreka [JOK
YpaBHEHUSA https://m.edso00.ru/7f42f158
47 ®dopmyra KopHel KBaJpaTHOTO bubmuoreka [IOK
YpaBHECHUSA https://m.edsoo.ru/7f42f3f6
48 ®opMyita KOpHEH KBaIpaTHOrO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmorexa [IOK
49 T B
copema Breta https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa HOK

https://m.edsoo0.ru/7f430076



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

Pemenue ypaBHeHuMi, CBOOAIIUXCA K

bubmuorexa [JOK

>1 KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnmoreka [JOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnnorexa [HOK
palMoOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHI https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBaIPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnnorexa [HOK
"KBanpaTHble ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHeHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUH B
LENBIX YUCIIaX
JInHeliHOe ypaBHEHME C IBYMs
59 MIepEMEHHBIMHU, €ro rpaduK,
MIpUMEpHI pelIeHNs YpaBHEHUN B
LENbIX YUCIIaX
JInHeliHOe ypaBHEHUE C 1BYMs
50 MEPEMEHHBIMH, €r0 rpauk,
MIpUMEpHI pEelIeHNs YpaBHEHUN B
LEJbIX YUCIIaX
61 Pemenue cucrem 1ByX JTUHEHHBIX

YPaBHEHUH C ABYMsl [IEPEMEHHBIMU



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

63

64

65

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

[Ipumeps! pelieHus cucTemMm
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MIePEeMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
HIEPEMEHHBIMU

66

I'paduueckas mHTEpIIpETAIS
yYpaBHEHUS C JBYMS IEPEMEHHBIMHU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uHTEpIIpeTaLIns
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenne TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI
[Ipoext

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

KonrtponsHas pabora no Teme
"CucreMbl ypaBHEHUI"

71

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

72

YuciaoBsie HCPAaBCHCTBA U UX



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CBOMCTBA

73 HepaBeHCcTBO ¢ 0/1HOM TTIepeMEHHOM
JIuneiiHble HEpaBEHCTBA C OJJHOU bu6mumorexa [IOK
74 .
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c840
76 JIuHeitnbIe HepaBEeHCTBA C OJJHOM
MEPEeMEHHON U UX pelIeHHe
Cucrembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
77 . .
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHue pemeHus TMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [OK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
N3o0pakeHue pemeHus TMHEHHOTO
81 HEPAaBEHCTBA U UX CHCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
82 KonTponpHas paboTa mo Temam
"Hepasencrsa"
bubmuorexa [JOK
83 [TonsTue 19112078
ymKu https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeneaeHus] © MHOKECTBO bubnmnoreka [JOK
3HaYeHUN PYHKLIUU https://m.edsoo.ru/7f433d84
85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux GpyHKIIMN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CpoiicTBa pyHKINH, UX

87
oToOpakeHHe Ha rpaduke
88 UreHue u mocTpoeHue rpadukoB
byHKIII
89 [Tpumeps! rpadukoB GyHKITUH,
OTPaXKAIOIIUX peabHbIE MPOIECChHI
OYHKIMH, OMMUCHIBAIONINE MPSMYIO H
90 o6y};TIIi IPOIIO I/I:II-IaJ'IBHF::Ie ’ bubmorexa LHOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'umep6ona
92 I'unep6ona
bu6mmorexa [IOK
— v2
93 Ipadux pymwmm y =x https://m.edso0.ru/7f4343e2
bu6mmoreka [IOK
94 r =x?
paduk pymKim y =X https://m.edso0o.ru/7f434572
Oyukmnn Y =X2, Yy = X3,y =YX,y =
95 |x|}'711{“ :(I)Hri/ecxoey emeHie ’ bubnuorexa LIOK
- TP . p . https://m.edso00.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
Oyukmum Y =X3, Yy = X3,y =YX,y =
96 |x|}"H ;I(bmi/ecmey emeHZIe ’ bubmorexa LHOK
1P . P . https://m.edso0o.ru/7f434eb4
ypaBHEHUH U CHCTEM ypaBHEHUN
97 KonTponbhas pabota no teme bubnuoreka [IOK
"OyHKIMKn" https://m.edsoo.ru/7f4371aa
08 KBanparnsle kopHu. Crenens ¢ bubnnoreka [JOK
LIEJIBIM TTOKA3aTEeIIEM. https://m.edso0.ru/7f43736¢
99 KBanpaTHbie ypaBHEHUS bubmmorexa [TOK
AP P https://m.edso00.ru/7f437510
100 Cucrembl ypaBHEHUN U HEPABEHCTBA bubnmoreka [JOK



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

101

102

HpOMe)KYTO‘iHaﬂ aTrecranus

YucnoBble GyHKIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

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

bubmuorexa [JOK
https://m.edsoo.ru/7f436b88

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

ParnonanbHeie uncna,
UppaLOHATIbHBIEC YHCIIA, KOHECYHBIC U
OECKOHEUHBIE IECATHYHBIC IPOOH
MHO>XECTBO JISHCTBUTEIBHBIX YHCEIT;
JICCTBUTEIIBHBIC YHCIIa KaK
OeCKOHEYHBIE IECATUYHBIC IPOOH

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTD MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

KoHnTtponbHas pabota 1o teme

bu6mmorekxa [IOK




"JleWicTBHUSA C IEUCTBUTEIbHBIMU
yucaamu"

https://m.edsoo.ru/7f443fea

JInneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

11
YpaBHEHUH, CBOJIAILIMXCS K JTUHEUHBIM https://m.edsoo.ru/7f43bf66
12 JIuneitnoe ypaBHenue. Pemenue
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBagparnoe ypaBHenue. Pemenue
13 aBHEHUH, CBOISIINXCS K bubmorexa [TOK
M ’ AU https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KsagparHnoe ypaBsaenune. Pemenne
14 a;l}II)eHHﬁ Cyl})O SIIITUAXCS K bubmorexa [IOK
M i U https://m.edsoo.ru/7f43c542
KBaAPaTHBIM
15 bukBagpaTHBIe YypaBHEHUS bubnmorexa [IOK
Ap yp https://m.edsoo.ru/7f43c3d0
16 bukBaapaTHeie ypaBHEHNS bubmmorexa LHOK
Ap M https://m.edsoo.ru/7f43c3d0
[IpuMmeps! perieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumeps! perieHns ypaBHEHUI
18 TpeThbel U 4eTBEPTON CTeNeHen
pa3lioKEeHUEM Ha MHOXKHUTEIN
19 Pemenune npoOGHO-paIiMOHATBHBIX bubnuoreka [IOK
yYpaBHEHUN https://m.edso00.ru/7f43c9b6
20 Pemenne npoOHO-panmoHaIbHBIX bu6mmorexa [IOK
yYpaBHEHUN https://m.edso00.ru/7f43c9b6
21 Penrenyie TeKCTOBEIX 3amau

anreOpanvdecKuM METOA0M



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemenne TeKCTOBBIX 3a1a4

22
anredpandeckuM MEeTO0M
93 Peuienne TeKCTOBBIX 3a/1a4
anreOpanvdeckuM METO0M
24 KonTponbhas pabota no teme
"YpaBHeHUsI C OJTHON NTepeMEeHHOI"
o5 YpaBHeHUE € IByMs IEPEMEHHBIMU U bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnnoreka [JOK
ero rpaduk https://m.edso0.ru/7f43d0b4
97 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ pelIeHue
28 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelIeHne
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
30 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
31 OJTHO U3 KOTOPBIX nn}llixeggoe, a ipyroe bubmorexa LHOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHECHUIA,
32 OJTHO U3 KOTOPBIX nn}llixeggoe, a pyroe bubmmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOPO CTENEHU
34 Pewienue cucreM 1ByX ypaBHEHUH,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTENEHU

I'paduueckas nuHTEpHIIpETAIIUSI

35 CHCTEMBI ypaBHEHUH C TByMS
NepPEMEHHBIMH
36 Pemennie TekcTOBBIX 3a7a4
anredpanveckuM criocobom [Ipoekr
37 Pemenue TekcTOBBIX 3a/1a4
anredpandeckum crnocodom
38 KonTtponpsHas pabora o Teme
"CucremMsl ypaBHEHUH"
39 YucnoBbie HEPABEHCTBA U UX
CBOMCTBa
40 HucnoBsle HEPABEHCTBA U UX bubnnorexka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
41 Jlunelinbie HEpPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHble HEPABEHCTBA C OJJHOU bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnmuotexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
44 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
45 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
46 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILICHUE
47 KoHnTtponbHas pabota 1o Teme bubmuorexa [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

"Pernienyie TMHENHBIX HEPABEHCTB"

https://m.edsoo.ru/7f444a94

48 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [HOK
pelieHue https://m.edso0.ru/7f43b098
49 KBaaparHble HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
50 KBaznpaTHble HEpaBeHCTBA U UX bubmmoreka [IOK
pelienune https://m.edsoo.ru/7f43b5a2
51 KBanpaTHble HepaBeHCTBA U UX
pelieHue
59 KBanpaTHble HepaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpeTanIysL
53 ng;bBeHCTB " CI/ICTSMI;GP:BGHCTB c bubmmorexa LOK
https://m.edso0.ru/7f43b098
JIBYMs TIEpEMEHHBIMH
I'padmuueckas unTepripeTanys
94 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI TIEpEMEHHBIMA
55 Konrponbnas pabora no reme
"PenieHne KBaJipaTHBIX HEPABEHCTB"
56 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
57 KBanparuunas ¢pyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso00.ru/7f439842
58 Kanparuunas ¢pynkuus, e€ rpagux u bubmuorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edso0.ru/7f439eb4
60 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubmuorexa [JOK



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a03a

61 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnnoreka [HOK
napaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
[TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK

62
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e

63 [TapaOousa, KOOpAMHATHI BEPLUIMHBI bubmmoreka [IOK
napaboJIbl, OCh CHMMETPHUU TTapadoIIbI https://m.edsoo.ru/7f43a526

64 [TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl

65 KonTponbhas pabota no teme bubnuotexa [JOK
"KBanparuunas ¢pyHkius" https://m.edso0.ru/7f4452e6

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

67 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu pynxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

69 I'paduxu pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|

70 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|

7 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

79 KonTponbhas pabota no teme bubnuoreka [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84

73 [TonsiTue yncnoBoi bubmuoreka [JOK
[IOCIEA0BATEIbHOCTH https://m.edso0.ru/7f43e6c6

74 3agaHue MoCiIeq0BaTEIbHOCTH bu6mmorekxa [IOK



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

PEKyppeHTHOHI (HOpPMYIIOH 1
dbopmyII0ii N-TO YiIeHa

https://m.edsoo.ru/7f43ebda

Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [IOK
75
IIPOrPECCUU https://m.edsoo.ru/7f43ed7e
76 ApudmeTrnueckast U reoOMeTpUYecKas bubmumorexa [IOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
®opmyisl N-TO 4IeHa
apuQMeTUYECKON U TeOMeTPUUECKOI bubnuotexa [JOK
77 .
MIPOTPECCHil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyisl N-TO 4IeHa
78 apuQMETHIECKON U TEOMETPHUECKOM bubnuorexa [JOK
MIPOTPECCHil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YWICHOB
@opMysl N-TO YIeHa
apu(pMeTUYECKON U reoOMeTpUUECKOI bubnnorexka [JOK
79 .
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edso0.ru/7f43f0c6
YWICHOB
®opMyisl N-TO YiIeHa
apu(pMeTUYECKO U reoOMeTpUUECKOI bubnuoreka [IOK
80 .
MPOTPECCHUI, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJIEHOB
®opmyiiel N-To YiieHa
apu(pMeTUYECKON U reoMeTpUUECKOi bubmuorexa [IOK
81 .
MPOrPECCHUM, CYMMBI TIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB
82 N3o006pakeHue 4ieHoB

apuQMEeTHUECKON U TEOMETPHUECKOM



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

IIPOrpECCUM TOUYKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH

N3o0paxeHue 4ieHoOB
apuQMETHIECKON U TEOMETPHUECKOI

83 IIPOrpECCUM TOUYKaMH Ha
KOOPAMHATHOW INIOCKOCTH
84 JIMHEWHBI U YKCIOHEHIINAIbHBIA
poct
bubnnoreka [JOK
85 Cuoskiibie mpoueHTsl Hpoekt https://m.edsogru/7f43fe0e
bubnnoreka [JOK
86 C10AHbIC MPOUCHT! https://m.edsogru/7f4401a6
87 KoHTpoinbHas pabota 1o Teme bubnunoreka [JOK
"YyctoBeIe MMOCIEA0BATEIHLHOCTH" https://m.edsoo.ru/7f4404f8
3anuce, CpaBHEHUE, IEUCTBUS C
88 JIeHCTBUTEIILHBIMU YMCIIAMHU,
YUCJIOBas Ipsmas
89 [IporeHThI, OTHOIIEHHS, TIPOTIOPIIUU
90 OxkpyrieHnue, npuOIKeHue, OleHKa
01 Pemenye TeKCTOBBIX 3a1a4 bu6mmorexa [IOK
apu(pMETHUECKHM CII0COO0M https://m.edsoo0.ru/7f443b12
92 Pemenne TekcTOBBIX 3ama4 bubmuoreka [JOK
apuhMETHYECKUM CTIOCOOOM https://m.edsoo.ru/7f443cd4
93 [IpeobpazoBanue anredpanyeckux bubnnoreka [JOK
BBIPAKEHUM, TOIIyCTUMbIEC 3HAUCHUS https://m.edsoo.ru/7f4441ca
94 [Tpeobpa3zoBanue anredpandeckux bubnnoreka [JOK
BBIPAKECHUM, TOIIyCTUMBIC 3HAYCHUS https://m.edso0o0.ru/7f444364
95 [IpeoOpazoBanue anredbpanyecKux bubmuorexa [JOK



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

BBIPAKECHUI, TOIIyCTUMBbIC 3HAYCHUS

https://m.edsoo.ru/7f44462

DyYHKIMHU: IOCTPOCHUE, CBOMCTBA bubnnoreka [HOK
96 . 1
U3YyYEHHBIX (DYHKIMNA https://m.edso00.ru/7f444c56
97 DyHKIUH: TOCTPOCHKE, CBOWCTBA 1 bubnmoreka [JOK
W3Yy4YEHHBIX (YyHKITHI https://m.edsoo.ru/7f444f44
@YHKIMU: IOCTPOEHHE, CBOIICTBA bubmmoreka [IOK
98 . 1
W3YYCHHBIX (QYHKITU] https://m.edsoo.ru/7f44516a
99 ['padmyeckoe penieHue ypaBHEHH U 1 bubnnoreka [JOK
UX CUCTEM https://m.eds00.ru/7f445516
100 ['padmyeckoe penieHue ypaBHEHHUH U 1
UX CUCTEM
101 [IpomexxyTounas aTTectanus
102 YucroBble OCIE0BATENBHOCTH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f445516

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Anre6pa, 7 knacc/ MaxkapserueB FO.H., Munarok H.I'., Hemkos K.U. u apyrue,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

» Anre6pa, 8 kiacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» Anre6pa, 9 kinacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox
penakuueint TensikoBckoro C.A., Akimonepnoe oouiectBo «M3marensctBo «lIpocBemenney

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

Anrebpa7 knace,}O.H.Maxkapsraes, H.I'.Muniok, K.M.Hemkos u np./ [Tox
pen.TensikoBckoro C.A.

Anrebpa8 xnacc, F0.H.Maxkaperues, H.I'. Munmiok, K.M.Hemxos u ap./ [loxn
pen.TensikoBckoro C.A.

Anrebpa 9 kmace, FO.H.Maxkapsraes, H.I'.Munmiok, K.1.Hemkos u np./ [Tox
pen.TemsixkoBckoro C.A. ;Meroanueckue peKoMeHaaum. 7-9 kinaccsl (K y4eOHUKY
Makxkapsiuesa 1O. H. nap.)

HU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
SKnacc

Skysmart

Poccuiickas a5ekTpoHHas 1IKoia

bubmuoreka [JOK
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