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MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsIETCS OJHUM W3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHHs: OHA
o0ecrieunBaeT U3y4YeHUe IPYTHX JAUCIUILINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIsi MPOJODKEHHUS 00pa30BaHUS U B MOBCETHEBHOM KU3HU.
PazButne y oOydaroomuxcss HAy4YHBIX TMPEACTABICHUH O TMPOUCXOKACHUH € CYIIHOCTU
anreOpandeckux aOCTpakiui, Crmocod0e OTpaKCHHsT MATEMAaTHYeCKOW HayKOWl sIBICHUH U
MPOIIECCOB B TPHUPOJEC M OOMIECTBE, POJHM MATEeMAaTHYECKOTO MOJCIMPOBAHHUS B HAYYHOM
MO3HAaHUHM U B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KauecTB
MBIIUICHHUSI, HEOOXOAUMBIX [UIsl aIaliTallid B COBPEeMEHHOM IuppoBoM obmiecTBe. M3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATh CBOM
NEICTBUS U BBIBOJIBI, GOPMYIUPOBaTh yTBepkaeHUs. OcBOoeHHE Kypca anreOpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYKACHUSA, 0000IIEeHNE W KOHKPETHU3aLHWI0, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mMpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHLHOW MESTEIBHOCTH
oOydaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE pElIeHHWe 3aJad  sBISETCS  pealu3anuen
JeSTeIbHOCTHOTO MIPUHIINIIA 00yUEHUSI.

B crpykrype mnporpaMmel y4yeOHOro Kypca «Anre6pa» i OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJCPIKATENbHO-METOAMYECKHe IMHUH: «Yucma u
BBIUHCIICHUS, «ANreOpandeckue BBIPAKEHUS», «YpaBHEHHs W HEPaBEHCTBa», «DYHKIUHY.
Kaxxnas u3 3THX colep:kaTelbHO-METOIUYECKUX JTMHUNA Pa3BUBAETCSA HA MPOTSHKEHUH TPEX JIEeT
U3yYCHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIHHHUSIMH. B X0/1€ u3ydeHus yuyeOHOro Kypca
00yYaromuMCs IPUXOANUTCS JIOTHIECKH PAcCyKIaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLIME OBJAJACHUIO OOYYAIOIMMHCS OCHOB YHHMBEPCAJIBHOIO MAaTEeMaTHYeCKOIro
si3bika. ConepikaTeNnbHON M CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Uucna W BBIUMCICHHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
M3Y4YCHHS] MAaTEMaTUKU, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUIUXCS JIOTHYECKOTO MBINIICHHS,
(OPMHUPOBAHHUIO YMEHUS IOJIb30BAThCS AITOPHUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTHUYECKUX
HAaBBIKOB, HEOOXOJIUMBIX JUIsI TTOBCEJIHEBHOHN JXWU3HW. Pa3BUTHE TOHITHS O YHCJIC HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAIlMOHAIBHBIMU M HUPPALMOHAIBHBIMH YUCIAMU,
(hopMUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEIBHOM YHCIIE. 3aBEpIIEHUE OCBOCHHS YHCIOBOU
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIO.

Conepkanre NByX alreOpamvecKkux JHHHN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOcoOCTByeT  (OPMUPOBAHHIO Yy  OOydYaromuxcs
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOTO MJisi pEelIeHUS 3a7ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3zoBaHus
y4eOHBI  MaTepuan TPYHNIOUPYETCs  BOKPYT  PAallMOHAIBHBIX  BbIpakeHWil.  Anredpa
JEMOHCTPHUPYET 3HaU€HHUE MAaTeMaTUKH KakK SI3bIKa Ui MOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNei,
OTMCAHUs MPOLIECCOB U SIBJICHUN pealbHOro mupa. B 3amaun oOydyeHus anreOpe BXOAIT Takke
JanpHelIee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHS, HEOOXOJMMOro, B YACTHOCTH, JUIS
OCBOCHHUS Kypca WH(POPMATUKHA, M OBJAQJCHUE HABBIKAMH JEAYKTHBHBIX PaCCYXJICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIBHO-TpAQUUECKOW  JIMHUM  HAIEJICHO Ha  MOJy4YCHHE
00y4JarIUMUCS 3HAHUN O QYHKIMSIX KaK BaXKHEHIICH MaTeMaTHUYEeCKONH MOJIEIH JJIsi OTMMCAHUS
U HCCNEe0BaHUs pa3HOOOpa3HBIX MPOIECCOB M sBIEHUI B mpupone u oOuiectBe. M3yuenue
MaTepuanga CHOCOOCTBYeT pAa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOIb30BaTh pPa3InyHbIC
BBIpAa3UTEIbHBIC CPENCTBA SI3bIKA MAaTEMaTHUKU — CIOBECHBIEC, CHMBOJWYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEICTABICHUIA O PO MATEMATHKU B Pa3BUTHU IIUBHIIN3AINAN
U KYJTBTYPHI.

CormacHo ydeOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIH Kypc «Aunrebpay,
KOTOPBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3jielibl cojepkaHus: «YUucna v BBIYUCICHUS,
«Anrebpandeckue BRIpOKEHU, « Y paBHEHUS U HEPABEHCTBA», « DYHKIIHIY.

Ha uzyuenue yueOHoro xkypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hejaenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kinacce — 102 4gaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

Yucia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE M JIECATUYHbIE, MEPeXoa OT OAHON (opmbl 3amucu Apoleilt K
apyroii. IloHsATHE palMOHAIBEHOIO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPAI0YMBAHNE PALIMOHAIBHBIX
yncen. Apudmernyeckue ASMCTBUS ¢ pallMOHAJIbHBIMU YHclIaMu. PelieHne 3anad u3 peaabHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelleM: OIpelesieHHe, Mpeodpa3oBaHue BhIPAKEHUH Ha
OCHOBE OTIpE/EIICHHUS, 3aIHCh 00IbIUX yncen. [IpoeHTsl, 3anich MPOIEHTOB B BUIE APOOH U
Ipobu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, pEUICHUE 33]a4 U3 pealbHOU
IIPAKTHKH.

[IpumeHeHne NpU3HAKOB AEIUMOCTH, Pa3JI0OKEHNE HA MHOKHUTEIN HATYPAJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 0OpaTHast IPOMOPLHUOHATIHHOCTH.

Auaredpanyeckune BbIpaKeHHs

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCHMOCTHM MEXIy BEIUYMHAMM B BUAE (DOPMYIIBL.
Brraucnenus nmo gopmynam. I[IpeoOpazoBaHre OyKBEHHBIX BBIPAXXEHUH, TOKJECTBEHHO PaBHbIE
BBIpaXEHUI, TIpaBUiIa MPeoOpa30oBaHUsl CYMM M IIPOM3BENIEHUH, NPpaBUia PACKPBITUS CKOOOK U
NPUBEICHUS NIOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpnHowieHbl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cllo)keHHe, BBIUNTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyiia pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHATEH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpPaBHEHUS, MIpaBUja NMpeoOpa30oBaHUs ypaBHEHHS, PaBHOCHUIBHOCTh
YPaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JIMHEWMHOTO ypaBHEHMS,
pelieHue JIMHEHHBIX ypaBHeHMM. CocTaBlI€HME ypaBHEHHMH IO YCJIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeiiHOe ypaBHEHHE C JBYMS MEpeMEHHBIMH U ero rpaduk. Cucrema JBYyX JTUHEHHBIX
ypaBHEHUW C JABYMs TIepeMEHHBIMHU. PelmieHune cuctemM ypaBHEHUH CIIOCOOOM TIOJICTAaHOBKH.
[TpuMeps! peleHns TEKCTOBBIX 3a4a4 ¢ IIOMOILBIO CHCTEM YPaBHEHUM.

DOyHKUNH

Koopaunara Toukm Ha npsMon. YuciaoBele NPOMEXYTKH. PaccrosHMe Mexny IByMs
TOYKaMHU KOOPJAWHATHON ITPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOYKU Ha
KOOpAMHATHOM miockocT. I[Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peanmpHbIX 3aBUcUMOcTei. [lonstue Qynkmun. I'padpux ¢ynkuun. CoiicTBa (QyHKUHUH.
Jluneitnas gynkuus, e€ rpapuk. ['paduk pynkuuu y = [x|. I'paduueckoe pemieHue TMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHECHHI.

8 KVIACC

Yucia ¥ BbIYHMCICHUSA

KBangparusiii xopenb u3 uucna. [lonstue 00 wuppanmoHanbHOM uyucie. JlecsaTuuHbie
npUOIMKEHUsT UPPAMOHAIbHBIX uncen. CBolicTBa apuPMETHUECKUX KBAJPAaTHBIX KOPHEH U MX



NpUMEHEHHE K MpeoOpa3oBaHUIO YMCIIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [leificTBUTENBbHBIE
qHcla.

Crenens ¢ 1enbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anrebpanyeckue BelpakeHUSIAJIredpandecKue BbIpasKeHust

KBaapaTHslii TpéxusieH, pa3ioKeHue KBapaTHOro TPEXUIEHA Ha MHOKHUTEIH.

Anrebpanyeckast ApoOb. OCHOBHOE CBOWCTBO anreOpanyeckor npobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JelieHue anreOpanueckux ApooOeil. PanmonanpHble BhIpaXeHHUS U UX
npeobpazoBaHue.

YpaBHEHUs ¥ HEPABCHCTBAY pABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTo ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#l, cBoaAlMXCA K JMHEMHBIM U KBaapaTHeIM. [Ipocrelimme apoOHO-
paluoHaIbHbIE YPAaBHEHUS.

I'padmueckas mHTEprpeTanys ypaBHEHUN € ABYMsI NEPEMEHHBIMU M CHCTEM JMHEHHBIX
YpaBHEHUH C JAByMs IMEepeMEeHHbIMU. [IpuMepbl penieHus CHUCTEM HEJIMHEWHBIX YpPaBHEHHH C
JBYMsI [IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a/a4 anreOpanyecKuM CrocoooM.

YucnoBble HepaBeHCTBA W HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHelHbIE HEpaBEeHCTBA C OJIHOM miepeMeHHOU. CHUCcTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

OyHKIMNDYHKIUH

[onsarne ¢pynkumu. OOIaCTh ONMpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKIuH. CrocoOs!
3a1aHus QyHKIUH.

I'padpux dbysakuum. Utenue cpoiicTB ¢GyHkumu mo e€ rpaduky. IIpumeps rpaduxor
(GyHKIUH, OTpa)KAIOUINX PeabHbIE MPOLIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHATbHBIE 3aBUCHMOCTH, MX
rpaduxn. ®yuxumn y = x2, y = x3, y = \x, y=|x|. ['padudaeckoe peleHne ypaBHEHHI H CHCTEM
YPaBHEHHH.

9 KJIACC

Yuciia ¥ BbIYMCIEHUSA

PanmonanpHble uncia, UppallMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE JEeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JACHCTBUTENbHBbIE 4YHUCIA Kak OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXECTBOM
JIEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHEeHHME JEHCTBUTENBHBIX 4YHCEN, apu(PMETHYECKHUE NEUCTBUS C JACHCTBUTEIHLHBIMHU
YHUCJIaMHU.

Pazmepsl OOBEKTOB OKpYXAaroIEero MHpa, MIUTEIBHOCTh IPOLECCOB B OKPY’KAIOIIEM
MUDE.

[Tpubmk€HHOE 3HAUEHUE BEJIUYUHBI, TOYHOCTh NpuUOMKeHUs. OKpyrJeHHE YHCel.
[Ipukuaka u oLleHKa pe3yJIbTATOB BHIYUCICHUH.

YpaBHeHHS M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOJAIIUXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHusi ypaBHEHUW TpeTbed M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOXKUTEIIH.



Pemenne  npoOHO-pallMOHANbBHBIX ~ ypaBHeHMH.  PemeHne — TEKCTOBBIX  3ajad
anreOpandeckKuM METOOM.

VYpaBHeHHE C JIByMsI TIEpEMEHHBIMH W ero rpaduk. Pemenue cuctem AByX JTHMHEHHBIX
YpaBHEHUN € JByMs INEpEMEHHbIMU. PellleHne cucteMm ABYX YpaBHEHUM, OJHO W3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanusi CUCTEMbI YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 AJIreOpandecKuM CIIOCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue NMHENHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. PenieHue cucrteM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOH. KBaapaTHele HepaBeHCTBa. I'paduyeckas mHTEpmpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.

OyHKIMNDYHKIUT

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, KOOpIMHATHI BEPIIHHBI
napadoibl, 0Cb CHMMETPHH Mapadoibl.

I'paduxu Gynxmmii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , ¥ uX CBOWCTBa.

YHucnoBble ociaea0BaTeIbHOCTH UM CI0BbIE MOC/IeI0BATEIbHOCTH U NPOrPeccuu

[TonsiTHe 4KMCIIOBOM MOCHEAOBATEIBHOCTU. 3a/laHUE TOCIIEIOBATEILHOCTH PEKYPPEHTHOM
hopmyroit u popMyIoii n-TO YJIEHa.

Apudmerndeckass ©W  TeoMeTpudeckas  mporpeccuu.  DopMmyisl  #-TO  UYIEHA
apuMeTHIECKON U TEOMETPUUIECKON TPOTPECCH, CYMMBI TIEPBBIX 72 YJICHOB.

N306paxkenne wieHOB apupMETHUECKOW M TEOMETPUYECKOM MpOrpeccuil TOukamMH Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHENHBIN 1 3KCIOHEHIIUANbHBIA pOCT. CIIOXKHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) maTpuoTHyYecKoe BOCIIUTAHUE:

NPOSIBJIGHUEM MHTEpeca K TMpOLUIOMY U HACTOSIIEMY pPOCCUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSM POCCUHCKHX MaTeMAaTHUKOB M POCCHUMCKOMN
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYTUX HayKaX U MPHUKIATHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pean3alud ero Ipas,
NpPEACTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLELYp TPaKIaHCKOIro oO0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MPOOJEM, CBSI3aHHBIX C MPAKTHUECKUM IMPUMEHEHHEM JOCTHXKCHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPaIbHO-ITUUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PELIEHUM MPAKTUYECKUX 3a/Jad MaTeMaTH4YecKOM
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUs Ha MPOTSKEHUU BCEH
KHU3HU I YCHEIHONW Mpo(ecCHOHaNbHOM JesTeNbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIMBHUIYaJbHONW TPAeKTOPHUM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PELICHUN, pACCYKIECHHUH, YMEHHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHEHTalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyuYHBIX MpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHA 4YEJIOBEKa, NPUPOAbI M OOILIeCTBa, NOHUMaHHEM
MaTeMaTHYECKOW HAyKH Kak CQepbl YelOBEUECKOW JesTeIbHOCTH, AITAlOB €€ pa3sBUTHA W
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKOU
KyJbTYpOH Kak CpEICTBOM TIO3HAHUS MHUpA, OBJIAJCHHEM MPOCTEHIIMMH HaBBIKAMU
MCCJIEOBATENBCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHpPOBaAHHE  KYJIbTYPbl  3A0pPOBbS U
IMOLMOHAJIBLHOTO 0JIArONOTyYus:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HHTEpPECax CBOEro 3J0POBbS,
BEJICHUS 3/J0POBOT0 00paza KM3HM (370pOBOE NMUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HABBIKA pedICKCHH,
IpU3HAHUEM CBOEro IIpaBa Ha OIIMOKY U TAKOT'O )K€ IpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

OpHEHTalell Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHWUU JUIs peleHus 3afad B 001acTu
COXPAHHOCTH OKpYXarollel cpefbl, IJIaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
HOCHEACTBUM JUIsl OKpY’KaloLeH cpefbl, OCO3HAaHUEM TJI00alIbHOIO XapakTepa 3KOJOTHYEeCKHX
po0JeM U MyTeH ux peleHus;

8) aganTanus K H3MEHAIMMCS YCIOBHAM COIHAJLHOH M IPUPOAHOM CPeAbI:



TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIPEICIEHHOCTH, MOBBILIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE YUHUTHCS Y APYTUX
JrO/Ied, MPUOOpETaTh B COBMECTHOM JESITETLHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3
OTIbITA JIPYTHX;

HEOOXOJMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM ducie GOpMYyIUPOBATH UICH,
HOHATHS, THIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neQUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30OB, TPEOYIOIIMHA KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMBIC DPEIICHUS U
neicTBus, popMyINpOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
basoBble Jlornyeckue 1efcTBHA:

® BBIABIATH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKKM MAaTeMaTHYECKHUX OOBEKTOB,
MOHSITUN, OTHOIIEHUH MEXIy MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS MOHSITHA,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 00001IIeHNUs
U CPaBHEHMUS, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (HOPMYyIMpPOBaTH U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, EAMHUYHBIC, YACTHbIE U OOLINE, YCIOBHBIC;

® BBIIBIISATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTaHHBIX, HAOMIOACHMSIX U YTBEPXKICHUSX, Mpeajaratb KpUTEPUHM [JISl BbISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

e JlefaTh BBIBOJIbI C HCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh JOKa3aTENbCTBA MaTEMaTHUYECKHX YTBEPXKACHUH (TMpsMble H  OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIHO HECJIO)KHBIE  JIOKA3aTeNIbCTBa
MaTeMaTHYeCKUX (DaKTOB, BBICTPAaWBaTh AaApPTyYMEHTAIMIO, TPUBOAWTH TPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHS,

e BEIOMpaTh CMOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJBKO BapHUAHTOB
pelieHus, BeIOUpaTh Hanboiee NOAXOSAIINNA ¢ YYETOM CaMOCTOSTENBHO BbIIEICHHBIX
KPUTEPHUEB).

ba3oBble HcciieqoBare/IbCKUe 1eHCTBHA:

® CMOJNIB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npoosemy,
CaMOCTOSITENIbHO yCTAaHABJIMBAaTh HMCKOMOE U JaHHOe, (opMUpOBaTH THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA SKCIEPHUMEHT,
HEOOJbIIOE HCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXLy COOOM;

® caMOCTOATENbHO (OpMynIHpoBaTh OO0OOIIEHHS W  BBIBOJBI 1O  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOJICHNS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yJIBTAaTOB, BBIBOJOB U 0000IIECHU;

® [IPOTHO3UPOBATH BO3ZMOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTaTh MPEIIOI0KECHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:



BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpMalMU, JaHHBIX, HEOOXOIUMBIX
JUTSL pEIIeHUs 3aa4H;

BbIOUMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

BbIOUpaTh GopMy MpeCcTaBieHUs HH(POPMALMK U UIUTFOCTPUPOBATH pelllaeMble 3a7aun
CXeMaMH, AuarpaMMaMH, HHOU rpaduKoi U X KOMOMHAIIUSIMU;

OILICHUBATh HAJAEKHOCTh MHPOPMAIIUU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTETIEM MU
c(hOpMYJIHUPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHbIe YHuBEpPCAJIbHBbIC yqeﬁnble JeiCcTBHUA:

BOCTIPUHUMATh U (POPMYJIHPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBHUSAMHU M LIEISIMHU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBHIPAXXaTh CBOI TOYKY 3PEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY pelIeHUs 3a7jauid, KOMMEHTHPOBATh
MOJTyYEHHBINH pe3yNbTaT;

B X0Jie 00CYX/IeHHU 331aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMON TeMbI, MPOOIEMBI,
pemaeMOl  3aja4yM, BbICKa3blBaTh MJIEM, HAlEJIEHHbIE Ha TMOMCK peIleHUs,
COIIOCTABJIATh CBOM CYXICHHUS C CYXICHHSIMH JpPYTUX YYaCTHUKOB JHAjora,
oOHapy»XUBaTh pa3IMuue U CXOJICTBO MO3UIIMI, B KOPPEKTHOH hopme popMyIupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

NPECTABIATh PE3yJIbTAThl PEIICHUS 3a/a4H, SKCIICPUMEHTa, HCCIIeIOBAHUs, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C y4&TOM 3a/ad IMpe3eHTalu U
0COOEHHOCTEH ay TUTOPUH;

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON pabOTHI
IPY PELICHUU Y4eOHBIX MaTeMAaTHYECKUX 3a/1a4;

MPUHUMATH 1Ie7Tb COBMECTHOW JIeATEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pachpenensTh BHIBI pabOT, IOTOBapUBATHCA, OOCYXKIATh IMPOLECC W
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (OOCYKICHHS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBITOIHATH CBOI YacTh pabOTHl U KOOPIUHHPOBATH
CBOM JICHCTBUS C JAPYTUMU YJIEHAMHU KOMaH]Ibl, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B
00K TPOJIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

Pery/siTHBHBbIE YHUBEpPCAJIbHBIE YUeOHbIE AeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJNTOPUTM pEIICHUs 3aJaud (WIM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHHs C Y4ETOM HMEIOLIUXCS PECYpcoOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BapUaHThl PELICHUH C y4ETOM
HOBOM HH(OpMAaIHH.

CaMOKOHTp()J'[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIPOBEPKU, CAMOKOHTPOJISI TIPOIecca M pe3yibTaTra pelieHus
MaTeMaTHUYECKOH 3a1a49u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJa4d, BHOCUTH
KOPPEKTUBHI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX OIIHMOOK,
BBISBJICHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTH IMOCTABICHHON LEIU U YCIOBHSM,
OOBSCHATh TPUYMHBI JIOCTHIKEHHUS WM HEAOCTHIKEHHUS IIeJIM, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



HPEJMETHBIE PE3YJIbTATHI

K xoHumy oOyuenus B 7 Kjacce oOyyaromuiicsi MOJIYYUT CIEAYIOIINME IPEIMETHBIE
pe3yJIbTATHI:

Yucia ¥ BLIYMCICHHUA

BbImonHATh, coyeTas YCTHbIE M NHCbMEHHBbIE MPUEMBI, apu(MeTHdecKue NeHcTBUs ¢
panMoOHaIbHBIMU YHCIAMHU.

HaxomuTh 3HaueHHsA YHCIIOBBIX BBIPAXKEHHUH, MPUMEHATHh pa3HOOOpa3Hble CHOCOObI U
OpuéMbl BBIYUCIEHHUS 3HAYEHUH JPOOHBIX BBIPAXKEHHUH, COAEpKALIMX OOBIKHOBEHHbBIE U
NeCATUYHbIE TPOOH.

[lepexoautb OT ogHON (HOPMBI 3amKcH YUCEN K APYroi (mpeoOpa3oBBIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYI, B YacCTHOCTU B OECKOHEUHYIO
JECATUYHYIO POOB).

CpaBHUBATh U YIIOPSAIOYNBATH PALIMOHAJIBHBIE YHCIIA.

OxpyrisaTh yucna.

BbInonHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHHMH YHCIOBBIX
BbIpa)KE€HUI. BBIMONHATE 1EHCTBHS CO CTENEHAMHU C HaTypaJlbHbIMU ITOKA3aTEJIIMU.

[IpumeHATh IPU3HAKK JENUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypaIbHBIX YHCEL.

PemaTth mNpakTHMKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
IPONOPLHOHATILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

AJiredpanyecKkue BbIpasKeHUs

Hcnonp3oBathk anredpanyecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Mpolecce
OCBOEHUS yueOHOr0o MaTepuara.

HaxoanuTe 3HaueHust OyKBEHHBIX BBIPa)KEHU NTPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus LIEJI0r0 BhIPaKEHHsI B MHOTOUWIEH MPUBEACHUEM IOJI00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInoHATE YMHOXKEHHME OJIHOYJIEHA HAa MHOIOYJIEH M MHOrOYJeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBapaTa CyMMbl M KBaJlpaTa pa3HOCTH.

OcymiecTBIATh Pa3/I0KEHHE MHOIOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXKHUTENS, TPYNIHMPOBKH CIaraeMblX, MPUMEHEHHUS (HOpMyYIN COKpAIIEHHOTO
YMHOXKEHHUS.

[IpumensaTy mnpeoOpa3oBaHUS MHOTOWIEHOB IS pEHICHHWs] pa3JIMYHBIX 3a1ad U3
MaTEeMaTHKH, CMEXHBIX IPEJAMETOB, U3 PeaTbHOMN MPAKTHKH.

Hcnonp3oBaTh CBONWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIMU JUIsl TpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pemate nuHeiiHble ypaBHEHUS C OAHOM NepeMEHHOW, MPUMEHss MpaBuja Mepexoja OT
UCXOAHOIO YpPaBHEHHUS K pPAaBHOCWIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YpaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl MPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupats mpuMepsl nap YUced, SBIAIOLIMXCS pelieHUeM JMHEHHOTO yPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh IPaUKOM, IPUBOJUTH IPUMEPDI PELICHUS YPAaBHEHHUSL.

Pemate cucrembl ABYX JMHEHHBIX YpPaBHEHUH C JIBYMs NE€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.



CocrtaBnsaTh M pemiarh JUHEHHOE ypaBHEHHME WJIM CHUCTEMY JHMHEWHBIX YpPaBHEHUH IO
YCIIOBUIO 3aJla4M, HMHTEPIPETHPOBAaThH B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd IOJy4YEHHBIN
pe3ynbTar.

DYyHKUNH

N3o0paxkxaTh Ha KOOPAWHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE NPOMEXKYTKH Ha
anreOpanvdeckoM SI3bIKE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKUUNA. CTpouTh rpaguk GyHKIUN y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIE 3aBUCHMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, I[€Ha, KOJIMYECTBO, CTOMMOCTb, NMPOU3BOJUTEIBHOCTh, BPEMS,
00BEM paboTHI.

HaxoauTe 3HaueHune GyHKIMU MO 3HAYECHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuil criocod mpencTaBiICHUs W aHAIM3a WH(OPMAILUU, W3BJICKATh H
UHTEPIIPETUPOBATh UH(POPMALIMIO U3 TPaPUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJjiacce 0OOydYarOIMMIACS TOJYYUT CIEAYIOIINAE TMPEIMETHBIE
pE3yJIbTATHI:

Yucsa v BbIYUCICHUSA

Hcnonb30BaTh HayanbHbIE MPEICTABICHUS O MHOXECTBE JACMCTBUTEIbHBIX YHCEN JUIS
CpPaBHEHHMsI, OKPYIJIEHUS M BBIYHCIEHUHN, HM300pa)kaTh EUCTBUTENBHBIE YHCIA TOYKAMHU Ha
KOOPAUHATHOU MPSAMOM.

[IpumMeHsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH KBaJpaTHBIC
KOPHHU, UCIIOJIB3YS IPU HEOOXOUMOCTHU KaJbKYJISATOP, BBIIOIHATH IPpeoOpa3oBaHusl BhIPAXKECHUH,
coJiepKaliX KBaJpaTHbIE KOPHU, UCIIOb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MalbIX YHCEN C MOMOIIBI0 ACCITUYHBIX JIpoOed u
creneneit yucna 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHATh TMOHATHE CTEHNEHH C LEJNbIM II0Ka3aTesieM, BBINOJHATh IpPeoOpa3oBaHus
BBIPAXXEHUI, COIEPIKALUX CTENEHH C LIEJIbIM MTOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBWI ACUCTBUI HAJ MHOIOWIEHAMU U alreOpanuyecKuMU JpoOsiMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTy mpeoOpazoBaHUsl BBIPAKEHUN I pEIICHUs Ppa3NUYHBIX 3a7ad U3
MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PeaTbHOM MPAKTHKH.

YpaBHeHus U HepaBeHCTBA

Pemath nuHeliHble, KBapaTHbIE YpaBHEHUS U pallMOHAIbHbIE YPaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI IBYX YpaBHEHUH C IByMS IEPEMEHHBIMH.

[IpoBoauTh MpoCTEIINE UCCIIENOBaHNS YPABHEHUHA U CUCTEM YpPaBHEHUI, B TOM YHCIIE C
NpUMEHEHHEM TpadUuecKuX TpeACTaBIeHUi (yCTaHaBIMBAaTh, WMEET M YpaBHEHUE WU
CUCTEMa YpPaBHEHUH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYee).

[lepexonuTe OT cioBecHOW (OPMYJIHUPOBKU 33Jauu K €€ anredpandyeckoil Mojeiau ¢
IIOMOIIIBI0 COCTaBJICHUS YpPAaBHEHHMS WJIM CHUCTEMbl YypaBHEHHMH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIYUYEHHBIN pPE3yJIbTarT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKHU, pEIaTh JIMHEHHBIE
HEPaBEHCTBA C OJIHOM NEPEeMEHHOM U HUX CHUCTeMbl, JaBaTh IpadUUECKyl0 HIUIIOCTPAILUIO
MHO’KECTBA PELIEHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.



DOYyHKUNH

[lonumaTh ¥ HCHONB30BaTh  (PYHKIMOHAIBHBIE TOHATUS W S3bIK  (TEPMHUHBI,
CUMBOJINYECKHE O0O03HAUYEHHUS), ONPEAENATh 3HAYeHHEe (QYHKIUHM IO 3HAYEHUIO apryMeHTa,
OIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ IrpaduKy.

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

y=k/x, y=x2,y =x3,y = [x|, y = VX, OnHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 10 €&
rpaduky.

K xonuy oOydenus B 9 Kiacce oOyyaromuiicsi MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yJIbTaTHhI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPSAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATe apudmeTrueckue JEHCTBUS C pallMOHAIbHBIMU YHMCIAMU, COUYETasl YCTHBIE U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYUCIICHHS ¢ UPPALMOHAIBHBIMA YU CIAMHU.

HaxonuTh 3Ha4eHUs CTENEHEN € LEJIBIMM 110Ka3aTeIsIMU U KOPHEH, BBIYHMCIIATD 3HAYCHHUS
YUCJIOBBIX BBIPAKECHUU.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pe3ysbTaTa BbIYUCICHUM,
OLICHKY YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarte nuHENWHbIE M KBaJpaTHBIE YPABHEHMs, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

Pemath cuctembl IBYX JMHEWHBIX YpaBHEHHUH € JByMsl MEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUN, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanMyeckKMM CHocoOOM C TOMOUIbIO COCTaBJICHHUS
YPaBHEHHUS WIM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoaMTH MpoOCTEMIINE UCCAENOBAaHUS YPABHEHUM U CHCTEM ypAaBHEHUM, B TOM YHCIIE C
IpUMEHEHHeM TIpadUuecKux MpeAcTaBlIeHUl (yCTaHaBIMBAaTh, HUMEET JIM YpaBHEHUE WU
CUCTEMA YPAaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTts nuHENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTemMBl JIMHEHWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pElIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIIEHUN PA3IMYHBIX 3a7ad.

DOyHKIUN

Pacno3HaBaTh pyHKIMHU U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTUYECKH PacOIOKEHUE Ha

KOOPAMHATHOM MI0cKOoCTH TpaduKkoB GpyHKIuMi Buna: y =kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =%, y = |x|, B 3aBHCHMOCTH OT 3HadYeHHiI KO3(PHUIIEHTOB, OIICHIBATE CBOICTBA
byHKIHA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpaUKH KBAaIPAaTUUHBIX (DYHKIUI, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA 1O UX TpaduKam.

Pacno3naBare  KBaspatW4yHyl0 (QyHKOMIO 10  (opmylie, TPUBOAWTH TNPUMEPHI
KBAJIPaTUYHBIX (PYHKINH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucaoBble MOCI€10BATETHLHOCTH U MPOTPECCHH



Pacnio3HaBath apu(METHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MPU pa3HBIX CIocodax
3a/1aHusl.

BbINOMHATE BBIUMCIEHHUSI C UCHOJB30BaHHEM (OPMYJ N-ro 4WieHa apuPpMeTHYecKoll u
reOMETPUYECKOM Mporpeccuii, CyMMbl IEPBBIX N YJIEHOB.

N3006pakaTh 4ieHbI OCIEI0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHOM IIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMH IIOCJIEI0BATEIbHOCTMHU, B TOM YMCIE 33Ja4M
W3 peaqbHOM XKU3HU (C UCTIOJIb30BAaHUEM KAIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne ni/m Konrtpoasnsie | IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna ¥ BeIYUCIECHU. PaliioHaabHbIE 18 | bubnmoreka [IOK
yHCia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 K . D 2 1
OOpAMHATEL 1 rpaduicH. PyHKIH ! https://m.edsoo.ru/7f415b90
bubnunoreka [JOK
A 2
3 ArCOPANECKUE BLIPAKCHH 30 https://m.edsoo.ru/7f415b90
4 VYpaBHEHHUS U HeEpaBEHCTBA 20 1 bubmorexa [OK
p p https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
IT 2
> OBTOpEHHE 1 0000MmeHHe 7 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 102 7 0

[NPOTPAMME



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 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne /i Kontpoabsnbie | IlpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
1 AnrebpanyecKkue BhIPaKEHUSI. 17 1 bubnuorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7t417af8
2 Uucna u Beruncienus. KpagparHueie KOpHH 15 Bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
3 Yucna u BerunuciaeHus. CTeneHs ¢ LeIbIM 7 1 bubnunoreka [IOK
MOKa3aTeaemM https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBasipaTHbie bubnuorexa [JOK
4 15
YpaBHEHUS https://m.edsoo.ru/7t417af8
5 AnrebpanyuecKue BHIPAKCHHUS. 5 1 bu6mmoreka [JOK
KBanpaTHblii TpéxunieH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBbI 13 1 bubnmnoreka HOK
ypaBHEHHUI https://m.edsoo.ru/7{417af8
but6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 https-//m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHbBIE TTOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dysicunn. THCIOBLIC pyHKLHH ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Hosroperue i odobuere 4 2 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 102 7 0
[MPOT'PAMME



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

KoJsnyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoabnsie | IlpakTuyeckune
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Yucna u Beruncienus. JleHcTBUTENbHBIC 12 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
2 Dymrum 16 ! https://m.edsoo.ru/7f419d08
3 YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [IOK
OJIHOM MEepEMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [{OK
5 YpaBHeHus U HepaBeHCTBA. HepaBeHncTsa 16 1 https-//m.edsoo.ru/7f419d08
6 YucnoBbIe OCIEA0BATEIbHOCTH 14 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
. [ToBTOpEeHME, 0600IIEHUE, CUCTEMATH3AIIHS 16 | bu6mmorexa [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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

ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Konn4yectBo yacos DJIeKTpOHHbIe HU(ppoBbIE
Ne i/ Tema YpoKa K()]-[Tp(),]'u,]-n,le HpaKTuqec]cne 06pa30BaTeJILHbIe
Beero padoThl padoThI pecypchl
1 [ToHsATHE panMOHAIBHOIO YKCIA 1
) ApudmeTrnueckue IeHCTBUS C |
paloHaIbHBIMU YHCIIAMHU
3 Apudmernyueckue 1eiCTBHS ¢ |
palMOHAIbHBIMU YU CIIAMU
4 Apudmernueckue 1eHCTBUS € 1
paloHaIbHBIMU YUCIAMHU
5 Apudmernueckre IeHCTBUS C |
PalMOHAIBHBIMA YU CIIAMU
6 Apudmernueckue 1eicTBUA C |
palMOHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsiiounBaHue 1
paloOHaIbHBIX YUCEI
2 CpaBHeHue, ynopsiJouuBaHue |
palMOHAIbHBIX YUCE
9 CpaBHeHue, ynopsiJounBaHue |
palOHAaIbHBIX YUCEI
10 Pemenue ocCHOBHBIX 3a/1a4 Ha IpooOH, 1
IIPOLIEHTBI U3 PEAJIBHOM NPAKTUKH
1 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, |
MPOLEHTHI U3 PeasIbHOM NMPaKTUKU
12 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH, 1




MPOLEHTHI U3 PEATbHOM MPAKTUKHU

Pemienne ocHOBHBIX 3a7a4 Ha IlpOGI/I,

13 MPOLICHTHI U3 PEATbHOU MPAKTUKU
14 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS HA
MHOKHUTEIIM HaTYPAIbHBIX YHCEIT
15 [IpusHaku genuMocTu, pa3aokeHus Ha
MHOKHUTEJIM HaTYPAIbHBIX YHCEIT
16 Dopmyisl
17 Dopmysl
13 KonTpomnbHas pabota o Teme
"Pannmonanbuble uncia. ToxaecTsa"
19 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast MPOTMOPIIMOHATBHOCTH
20 Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
71 Peanbubie 3aBucumoctu. llpsamas u
oOpaTHast MPOMOPIIHMOHATBHOCTH
” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIIMOHATBHOCTH
” K . bu6mmorexa [JOK
OOPAMHATA TOUKH Ha HPAMOH https://m.edsoo.ru/7f41de76
24 q bubmuoreka [{OK
HCTOBHIE POMENYTIH https://m.edsoo.ru/7{41d{f2
25 UucnoBble TPOMEKYTKH
2% Paccrosinne Mexty 1ByMsl TOUKaMU
KOOpPJHMHATHOMU IIPSIMOM
27 PaccTositnue Mexay J1ByMsi TOUKaMU



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPJIMHATHOM IIPSIMOM

28 [onarue GpyHkunu Bubmmorexa IOK
https://m.edsoo.ru/7f41ef06
29 CgoiicTBa GyHKIHHA bubnmorexa HOK
https://m.edsoo.ru/7f41f078
. . bubmuoreka [JOK
30 CBofictba pymkiuii https://m.edsoo.ru/7f41fl1fe
31 I'padux Qpynkumm
1 [IpsimoyTronbHas cucTeMa KOOPAWHAT Ha bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
13 [IpssMoyToOIBbHAs cCUCTEMa KOOPAUHAT Ha bub6nuorexa [IOK
TUTOCKOCTH https://m.edsoo.ru/7f41e42a
34 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu bubmiorexa LIOK
https://m.edsoo.ru/7f41e8a8
35 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTIaMu bubmiorexa LIOK
https://m.edsoo.ru/7f41ed80
36 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu
37 Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEH bubnmorexa HOK
https://m.edsoo.ru/7f41ea24
38 Urenue rpa)vkoB peanbHbIX 3aBUCHMOCTEN
39 Jluneitnast pyHKIMS bubmorexa ITOK
https://m.edsoo.ru/7f427282
. bubmnoreka IIOK
40 Juneitiiast Gymics https://m.edsoo.ru/7f427412
41 [Toctpoenue rpaduka TuHeHHON QyHKIIH Bubnmorexa IOK
https://m.edsoo.ru/7f426d1e
42 [TocTpoenue rpaduka TuHEHHON QYyHKIIUHA



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

43

I'paduk pynkuuu y =x|

44 I'padux pynkumm y =[x|
45 KonTponbhas pabota no teme bu6nuoreka [JOK
"Koopaunats! u rpapuku. Oynkuun" https://m.edsoo.ru/7f41£50a
bu6mmorexa [JOK
46 Crenenb ¢ HaTypalbHBIM IMOKa3aTeIeM https://m.edsoo.ru/7f4211de
bubmuoreka [{OK
47 CremneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM htps:/m.edsoo.rw/7f421382
bubmnoreka LJOK
48 CreneHb ¢ HATYpAJIbHBIM MOKa3aTeIeM https://m.edsoo.ru/7f421 54
bu6mmorexa [JOK
49 Crenens ¢ HaTypalbHBIM IMOKa3aTeIeM https://m.edsoo.ru/7f4218be
50 CreneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM
51 byKBEHHBIE BBIpaKEHUS Bubmorexa IOK
https://m.edsoo.ru/7f41feec
5) [Tepemennsie. JlomycTumbie 3HaYCHUS
MIEPEMEHHBIX
[IpeoOpazoBanrie OyKBEHHBIX BHIPAKCHHM, Butnmnorexa LIOK
>3 PACKPLITHE CKOOOK H PHBE/ICHHC https://m.edsoo.ru/7f41fafa
MOJTOOHBIX CIaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH, BuGmorexa LIOK
54 pPacKpbITHE CKOOOK M MPUBE/ICHHE https://m.edsoo.ru/7f41£d70
IMOJOOHBIX ClIaraeMBbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAXKECHUH,
55 pacKpbITHE CKOOOK M MPUBEICHHE
MOJ00HBIX CIaraeMbIX
56 [TpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH,

PaCKpbITHUC CKOOOK 1 IPUBCACHUC



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MOJIOOHBIX CIIAaraeMBbIX

57 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
MoKaszaTeJIieM https://m.edsoo.ru/7f421382
58 CBoliCTBa CTEMEHH C HATYPATIbHBIM bubmuotexa [JOK
IoKa3arelieM https://m.edsoo.ru/7f42154¢
KonTponbnas pabora o teme
59 "KBa)IJ)paTHHfI I1)<0peHr,. CBolicTBa CTENEHU B Bubmorexa HOK
" https://m.edsoo.ru/7f4218be
HATYpaJIbHBIM TOKa3aTelieM
60 MHoOro4JIeHbI bubmmorexa LIOK
https://m.edsoo.ru/7f42276¢
61 MHoro4ieHbI Bubmmorexa LHOK
https://m.edsoo.ru/7f422930
2 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6morexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7t422af2
63 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
64 CiokeHue, BBIYMTaHUEe, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
65 CnoxxeHue, BBIYMTAaHUE, YMHOKEHUE bu6mmorexa [JOK
MHOTOYICHOB https://m.edsoo.ru/7t423182
66 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubnmorexa OK
https://m.edsoo.ru/7f42432a
67 DopMmyJibl COKPAIIEHHOTO YMHOXEHHUS bubnmorexa HOK
https://m.edsoo.ru/7f42464a
68 DopMyJibl COKpPAIIEHHOTO YMHOKEHUS Bubmmorexa IOK
https://m.edsoo.ru/7t424c12
n bubmuoreka [{OK
69 DopMyITbI COKPAIIEHHOTO YMHOKEHUS

https://m.edsoo.ru/71424{d2



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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

bubmnoreka LIOK

70 DopMyIIbl COKPAIEHHOTO YMHOKEHHUS https-//m.edsoo.ru/74251d0
71 Pa3znoxeHre MHOTOUYJICHOB HA MHOKUTENN bubmmorera LIOK
https://m.edsoo.ru/7f423312
72 PaznosxeHre MHOTOUJIEHOB Ha MHOKUTEH bubmiorexa LIOK
https://m.edsoo.ru/7f4237fe
73 PaznoxeHre MHOTOYWIEHOB Ha MHOKHUTEIN bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
74 PaznoxeHrne MHOTOYIEHOB Ha MHOKHUTEIN
75 KoHnTtponbHas paboTta 1mo teme
"Anrebpandyeckue BoIpakeHUs"
76 YpaBHeHwue, mpaBuiia IpeodpazoBaHus
ypaBHEHUSI, PABHOCWJIBHOCTb YPaBHEHUN
JIuneliHoe ypaBHEHHE C OAHOU
77 [IEPEMEHHOM, pELICHUE JIMHEMHBIX
YpaBHEHUU
JluneliHoe ypaBHEHHE C OAHOU
78 HepeMeHHo}I;Ip pelieHne HHHHGP'IHLIX bubmmorexa OK
L https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHHE C OJJHOU
79 NIEPEMEHHOM, pEeICHUE JIMHENHBIX
ypaBHEHUH
80 Pemienue 3aga4d ¢ moMoIIbIO YpaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f42064e
81 Pemienne 3aga4d ¢ moMoIIbIO YpaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f420806
. bu6nuoreka [JOK
82 Pemenne 3a1a4 ¢ TOMOIIBIO YpaBHEHUN

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

bubmnoreka LIOK

83 Pemenue 3aga4 ¢ mnomMoIbo ypaBHEHUH https-//m.edsoo.ru/7f420e6e
’4 JIuneliHoe ypaBHEHUE C IByMs bubmuorexa [IOK
NEPEMEHHBIMH U eT0 rpaduk https://m.edsoo.ru/7f427¢32
25 JIuHeitHOe ypaBHEHHE C IBYyMS bubmuorexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
26 Cucrema IByX JIMHEHHBIX YPaBHEHHH C bubnuoreka [JOK
JBYMsI IEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
*7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €
JBYMS IEPEMEHHBIMH
28 CucreMa IByX JUHEWUHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU
29 Cucrema ByX JIMHEHHBIX YpaBHEHUH ¢
JIBYMS IEPEMEHHBIMH
90 Pemenue cucrem ypaBHEHUI bubnmorexa IOK
https://m.edsoo.ru/7f4284de
91 Pemienue cucrem ypaBHEHH bubmmorexa LOK
https://m.edsoo.ru/7f42865a
92 Pemenue cucrem ypaBHeHUI Bubmorexa IOK
https://m.edsoo.ru/7f4287d6
93 Pemenue cucrem ypaBHEeHUI
94 Pewmenne cucrem ypaBHEHHH
95 KonTtponsHast padora no teme "JIuneiinsie bubnuorexa [IOK
ypaBHEeHUS" https://m.edsoo.ru/7f421044
96 IToBTOpEHKME OCHOBHBIX MOHITUI U METOJIOB bu6mmoreka [IOK
Kypca 7 knacca, 00001IeHre 3HaHH https://m.edsoo.ru/7{429{32
97 Wrorosas koHTpOIBbHAS paboTa / bubmmoreka [IOK

Bcepoccuiickast mpoBepodHas pabota

https://m.edsoo.ru/7f429c6¢



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
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/7f429f32
https://m.edsoo.ru/7f429c6c

HtoroBas koHTpoJIbHAs paboTa /

98 . 1

Bceepoccuiickas npoBepouHas pabota
99 IToBTOpEHNE OCHOBHBIX MOHATHA U METOLOB ) bubmuorexa [IOK

Kypca 7 kinacca, 00001eHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MMOHATUI U METOOB 1

Kypca 7 kiacca, 000011eHre 3HaHUH
101 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOZI0B | bubnuoreka [JOK

Kypca 7 knacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHME OCHOBHBIX NOHATHUIM U METOJ0B | bubnmnorexa [JOK

Kypca 7 xinacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KoJsnyecTBO yacoB deKTpOHHBbIE HU(POBHIE
Ne ni/mn Tema ypoka Kontposabnbie | IlpakTuyeckue | 00pasoBaTejibHbIE
Beero padoTbI padoThI pecypchl
[ToBTOpEHNE OCHOBHBIX NTOHATUU U
1 METO/0B Kypca 7 kiacca, 000011ieHne 1
3HaHUH
IToBTOpEHHE OCHOBHBIX MOHATHH U
2 MeToL[cI))B Kypca 7 Kiacca, 00001eHue 1 bubmorexa TIOK
N https://m.edsoo.ru/7f436b88
3HAHUM
but6mmoreka [IOK
3 Anrebpaiieckas 1po0e ! https://m.edS(])_f).ru/7f4303 82
4 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX, 1
BXOJSIINX B QITeOpanvdecKue BhIPAKCHUS
5 JlommycTuMble 3HaUYCHUS IEPEMEHHBIX, 1
BXOJISIIIINUX B aIreOpandecKre BhIPpaKCHUS
6 OCHOBHOE CBOMCTBO aNreOpandecKoi i bu6mmoreka [JOK
Ipodu https://m.edsoo.ru/7f4308e6
7 Coxkpamienue apobeit 1 Bubmmorexa [OK
https://m.edsoo.ru/7f430a8a
8 Cokpaienue apooei 1 bubmorexa TIOK
https://m.edsoo.ru/7f430144
9 Cokpaiienue apooei 1 Brbmmorexa LIOK
https://m.edsoo.ru/7t430144
10 CnoxxeHue, BBIUUTAHUE, YMHOKEHHUE U 1 bubnmnorexa LIOK
JeJIeHne aredpandeckux apoodei https://m.edsoo.ru/7f43128¢
11 CnoxeHue, BBIYMTaHNUE, YMHOXKEHHUE U 1 but6mmoreka [IOK



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

JieJIeHne aredpandeckux Apoodei

https://m.edsoo.ru/7f4315c0

12 CnoxxeHue, BBIUUTAaHUE, YMHOKEHHUE U bubnmnorexa LIOK
JieNieHne anredpanyeckux Apooeit https://m.edsoo.ru/7f4318c2
13 CroxxeHue, BBIYMTaHNUE, YMHOKEHHUE U but6mmoreka [IOK
JIeTICHUE areOpandecKux apooei https://m.edsoo.ru/7f431a20
14 [IpeoGpa3oBanue BbIpaKEHUH, bubmuoreka LIOK
cojiepxaIux anredopandeckue 1poou https://m.edsoo.ru/7f43259¢
15 [IpeobpazoBaHue BbIpaKEHUIA, bubnuoreka [IOK
CoJIeprKaluX anredpandeckue aApoodu https://m.edsoo.ru/7f432736
16 [IpeoOpazoBanHue BBIpaXKEHUH, bubnuorexa [JOK
coJiepXaIiux aaredopandeckue 1poou https://m.edsoo.ru/7f432736
17 KontponsHas pabota o teme bubnuoreka [IOK
"AnreOpanyeckast 1poop" https://m.edsoo.ru/7f431d36
18 JlercTBUTENbHBIE YHCIIA
19 CpaBHeHuE 1eHCTBUTENIBHBIX YUCEIl
20 CpaBHeHUE EHCTBUTENBHBIX YUCEI
bu6nuoreka [JOK
21 [Tonsitue 06 MppallMOHATLHOM YHUCIIE https://m.e dsg).m 17f4%eaaa
22 KBagparsslii KOpeHb U3 yucia Bubmmorexa IOK
https://m.edsoo.ru/7f42d452
23 ApudmeTndeckuii KBaJpaTHBIN KOPEHb
24 VYpaBHeHue BUsa X = a
)5 JecsaTruunble MPUOTUKESHHUS
UPPALMOHATIEHBIX YHUCET
26 JlecsaTaHbIe TPUOTMKCHUS
UPPALMOHATIBHBIX YHCET
27 CaoiicTBa apu(PMETUUECKUX KBAAPATHBIX bubmmoreka [JOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
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/7f42eaaa
https://m.edsoo.ru/7f42d452

KOpHEeH https://m.edsoo.ru/7f42d862
73 CaoiicTBa apu(PMETUIECKUX KBAAPATHBIX bubnmnorexa [JOK
KOpHEH https://m.edsoo.ru/7f42d862
29 [IpeoOpazoBaHue YNCTOBBIX BEIPAKECHH, bubmuorexa [JOK
CoJIepXKaIiX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeobpazoBaHue YMCIOBBIX BHIPAKEHUH, bu6mmoreka [JOK
30
COJIepXKAIINX KBaJpaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
31 [IpeoOpazoBaHue YNUCIOBBIX BHIPAXKECHUH, bubnuoreka [IOK
COJIeprKalINX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpa3zoBaHKe YNCTOBBIX BHIPAKCHHI, bubnuorexa [JOK
32
CoJIepXKaIX KBaJpaTHbIC KOPHU https://m.edsoo.ru/7t42¢262
33 CremneHs C 1eNIbIM TTOKa3aTelieM bubmmorera LIOK
https://m.edsoo.ru/7f4354a4
34 CBOICTBA CTEIEHHU C IIEILIM ITOKA3aTEIEM bubmorexa [OK
https://m.edsoo.ru/7f435648
35 CBoiicTBa CTENEHH C 1IETIBIM ITOKa3aTeIeM bubmorexa TIOK
https://m.edsoo.ru/7f435648
36 CBoiiCTBa CTENEHU C II€JIBIM TTOKa3aTelieM bubmmorexa [OK
https://m.edsoo.ru/7f435648
37 CBolicTBa CTETIEHHU C IEJIBIM TOKa3aTelleM Bubmiorexa LIOK
https://m.edsoo.ru/7f43599a
38 CBoiicTBa CTENEHHU C 1IEIBIM ITOKa3aTeIeM bubmorexa TIOK
https://m.edsoo.ru/7t435ed6
CrangaprHas 3anmuck uncia. Pazmepsl
00BEKTOB OKpY’KAOIIEro Mupa (ot BuGmorexa LIOK
39 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX

00BEKTOB), UTUTEIILHOCTD MTPOIIECCOB B
OKpYXaroIieM MUpe

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
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
https://m.edsoo.ru/7f436098

KonTponbnas pabora no temam

bu6mmoreka [IOK

40 "KBagparssie kopHu. Crenenu. " https://m.edsoo.ru/7f42ec80
41 KBagparnoe ypaBHeHue Bubmmorexa OK
https://m.edsoo.ru/7f42eela
42 Hemnonnoe kBagpaTHOE ypaBHEHUE brbmiorexa LIOK
https://m.edsoo.ru/7f42eela
43 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 dopMya KOpHEW KBaIpaTHOIO YPaBHEHUs Bubmmorexa HOK
https://m.edsoo.ru/7f42f158
45 dopmyIia KOpHEH KBAJPaTHOT'O YPAaBHEHUS bubmmorexa OK
https://m.edsoo.ru/7f423f6
46 ®dopmyJsia KOpHEH KBaIpaTHOTO YpaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
47 Teopema Bueta https://m.edsc]i).ru/7f42fef0
bu6muoreka [JOK
48 Teopema Bieta https://m.edS(])_E).m/7f430076
49 Pewenne ypaBHeHuUH, CBOASIIMXCA K bubmuoreka LIOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢c542
50 Pewienne ypaBHeHul, CBOAAIMXCA K bubnuoreka [JOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43¢3d0
51 KBanpaTHbiii TpEXUIICH
52 KBanpaTHslii TpéxuneH
53 Pa3znoxxeHue KBaJpaTHOIro TpEXUICHa Ha bubnuorexa [JOK
MHO>KUTENH https://m.edsoo.ru/7f42fd38
54 Pa3znosxeHne kBagpaTHOro TpEX4iaeHa Ha bubmuoreka LIOK

MHOXUTCJIN

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



https://m.edsoo.ru/7f42ec80
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
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

55 [Ipocreiinme npo6HO-paliOHAIbHbIE bu6nuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7t4328c6
56 [pocteiimme qpoOHO-palnOHATIbHbIE Bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
57 Penrenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO but6mmoreka [JOK
KBaJIPAaTHBIX YPaBHEHHIA https://m.edsoo.ru/7f42£75¢c
58 Pemenne TeKCTOBBIX 3a/1a4 € TIOMOIITBIO but6mmoreka [IOK
KBaJIpaTHBIX YPaBHEHUM https://m.edsoo.ru/7f428f6
59 KonrtponsHas pabota o teme Bbubmuoreka [JOK
"KBagpaTHble ypaBHEHUS" https://m.edsoo.ru/7f430112
JIuHeitHoe ypaBHEHHE C IBYMS
60 MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
peIleHUs] yPaBHEHUH B IIEJIBIX YHCIIAX
JIuHeitHOe ypaBHEHHE C IBYyMS
61 NepeMEHHBIMH, €T0 TpaduK, MPUMEPhI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX
JIuHeitHOe ypaBHEHHE C IBYyMS
62 NIEpPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peleHus ypaBHEHHA B IENTbIX YUCIIaxX
63 Pemienune cuctem IBYX JIMHEHHBIX
YpaBHEHHI C IByMsI IEpEeMEHHBIMU
64 Penrenue SI/ICTCM JIBYX JTUHEUHBIX
YpaBHEHUH C ABYMS MTEPEMEHHBIMU
65 Pemenune cucrem IBYX JIMHEHHBIX
YpaBHEHHIA C IByMsI IEPEeMEHHBIMHU
66 [Ipumeps! perieHus: cucTeM HETMHEHHBIX
YpaBHEHUH C ABYMS [IEPEMEHHBIMU
67 [IprumMepsl pereHust CUCTEM HEJTMHEHHBIX



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

YPaBHEHUN C ABYMS IEPEMEHHBIMHU

I'paduueckas uHTEpHIpEeTALUs YPABHEHUS C

bubnunorexa LIOK

68 JIBYMS HepueMeHHLIMH Y CUCTEM JIMHEHHBIX htps-//m.edsoo.rw/7f43d6d6
ypaBHEHUU C ABYMS IEPEMEHHBIMU
o ['padmyeckas uHTEpIpETALIUS ypaBHeVHI/I}I c BuGnorexa LIOK
JIBYMS nepveMeHHLIMI/I Y CUCTEM JIMHEHHBIX https-//m.edsoo.ru/7f43d6d6
YpaBHEHUU C ABYMSI IEPEMEHHBIMU
70 Pemenne TekCTOBBIX 3a71a4 ¢ TOMOIIbIO
CHCTEM ypaBHEHHI
71 Pemenne TekcTOBBIX 3a71a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUH
7 KontponbHas padota no teme "JInHeHbIC
YpaBHEHUS C ABYMS IEpEMEHHbIMU"
73 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
74 YucnoBble HEPABEHCTBA U UX CBOMCTBA
75 HepaBeHCTBO ¢ 01HON NTEpEMEHHOMN
JIuneliHbIe HEPABEHCTBA C OJTHON Bbubmuoreka [JOK
76 .
NePEMEHHOH U UX peLICHHE https://m.edsoo.ru/7f42¢692
77 JIvHeiiHbIe HEpaBEHCTBA C OHOM bu6mmoreka [IOK
MEPEMEHHOMN M MX PEIICHHE https://m.edsoo.ru/7f42c840
73 JInHeiiHble HEPaBEHCTBA C OAHOM
NIEPEMEHHOM U UX PELICHHE
CucreMbl TMHENHBIX HEPABEHCTB C OJHON Bu6muoreka [JOK
79 .
NepPEeMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42cb88
20 CucTteMbl TUHEUHBIX HEPABEHCTB C OJTHOM but6mmoreka [IOK
MEPEMEHHOMN M MX PEIICHHE https://m.edsoo.ru/7f42cd2¢
21 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOM

IIEPEMEHHOM U UX PELICHHE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

N3o0paxenue pemeHus TMHEHHOTO

but6mmoreka [IOK

82 HepaBej{CTBa Y UX CUCTEM Ha YMCJIOBOM https-//m.edsoo.ru/7f42c9ed
pSIMOi
P Buomorera LIOK
HpsMOii https://m.edsoo.ru/7f42c9¢e4
%4 KonTponpHas pabora mo temam
"HepasenctBa. CucteMbl ypaBHEHUN"
bu6muoreka [JOK
85 Housrie pyniuun https://m.edS(]i).m/7f433c12
26 OO6nacth ornpeeseHnsi 1 MHOXKECTBO bu6mmoreka [JOK
3HaYeHUN QYHKINH https://m.edsoo.ru/7f433d84
87 CriocoOb1 3a1anust pyHKIHI
88 I'padux pynkumn
29 CaoiicTBa (yHKIIUHU, UX OTOOpakeHHE Ha
rpaduke
90 Urenue u moctpoeHue rpadukoB QyHKITAN
01 [Ipumeps! rpadukoB GyHKINH,
OTPaKAIOMIUX PeaIbHBIE TPOLIECCHI
52| oSpemmye nponopuoname Brmorera LIOK
3ABHCHMOCTH, WX IpadHKH https://m.edsoo.ru/7f434bbc
93 ['unepOoia
bubnunotexka LIOK
o4 Punepboxa https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
95 Tpacpui pynicunm y =x* https://m.edS(])_E).m/7f434572
96 Oynkmmn y =x%,y = X3,y = VX, y = |x[; bubnuoreka [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

rpagu4ecKoe pemeHrne ypaBHeHUN 1
CHCTEM ypaBHEHHI

https://m.edsoo.ru/7f434d38

[ToBTOpEHNE OCHOBHBIX OHATHI U

97 METOJIOB KypcoB 7 U 8 KJIacCOB, 1 Bu6muoreka [JOK
0000menue 3Hanmi / Beepoccuiickas https://m.edsoo.ru/7f4371aa
poBepoyHas paborta

08 Hrorosast koHTpOJbHASA paboTa / 1 Bbubmuoreka [JOK
Bcepoccuiickas nmpoBepouHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MMOHATHI U

99 MeToL[cI))B KypcoB 7 U 8 KJ1accoB 1 bubmmoreia OK

. ’ https://m.edsoo.ru/7f43736¢
000011IeH1E 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100 MGTO)I(I))B KypcoB 7 U 8 KJ1accoB 1 bubmmoreia LOK
. ’ https://m.edsoo.ru/7f437510
000011IeHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
101 MGTOI[(I))B KypcoB 7 U § KJIacCoB, 1 bubmmorexa [OK
. https://m.edsoo.ru/7f4376b4
0000111eHIe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 MeTo;[(I;)B KypcoB 7 U 8 KJ1accoB 1 Bubmmorexa HOK
. ’ https://m.edsoo.ru/7f437858
00o01IeHue 3HaHU|
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437858

9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4yacoB

Bcero

KonTpoJubHsbie
padoThI

IIpakTH4eckue
padoThI

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE

pecypcbl

[ToBTOpeHue, 06001IeHUE U
CUCTeMaTH3aIlysl 3HaHUH 3a Kypc anreOpsl 7-
8 xitacc

[ToBTOpeHME, 0000IIEHNE U
cUcTeMaTH3allys 3HaHUi 3a Kypc anreOpsl 7-
8 Kiacca

PannoHnanpHbIe Yynca, MppaluoOHAIbHBIE
Yyuciia, KOHCYHBIC U 6CCKOHG‘IHLIG
JeCATUYHBIE TpoOH

MHOXXECTBO JCHCTBUTEIBHBIX UHCEIL,
JICUCTBUTEIIbHBIC YHCIIa KaK OECKOHECYHBIS
JECSITUUHBIE TpOOH

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXKIy MHOXKECTBOM JEHCTBUTEIIbHBIX
YUCEJI U MHOXKECTBOM TOYEK KOOPAMHATHOU
IPSIMOM

CpaBHeHUe 1eHCTBUTENbHBIX YUCEII,
apupMeTHYeCKue IeHCTBUS C
JIeMCTBUTENILHBIMU YHCIIAMU

[Tpubnmk€HHOE 3HAUCHNE BEJIUUMHBI,
TOYHOCTb MPUOTUKECHHUS

OxpyrieHue yucen

OxkpyrieHue yucen




[Ipuknaka u OlIeHKa pe3yJIbTaTOB

10 .
BBIUHCIICHUM
1 [TpukuaKa U OIIeHKa Pe3yJIbTaToB
BBIYUCIICHU
12 I'paduku pynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
13 I'paduku pynkuumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
14 I'paduxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
15 I'paduxu pynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
16 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
17 I'paduxu pynkmmit: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
18 KBagparnunas pyskiwms, e€ rpadux u bubmuotexa [JOK
CBOIiCTBa https://m.eds00.1ru/7f4396c6
19 KBangpatuunast pyHkuus, e€ rpaguk u bubnuorexa [IOK
CBOIicTBa https://m.edsoo.ru/7f439842
20 KBangpatuunas ¢pyHkuus, e€ rpagux u bubnuorexa [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
)1 [Tapabona, KOOpAUHATHI BEPIIUHBI bubmuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f439eb4
2 [Tapabona, KOOpIUHATHI BEPIINHBI bubmmorexa [IOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f43a03a
3 [Tapa6o:na, KOOpIMHATHI BEPIINHBI bub6nuoreka [IOK

napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

4 [TapaGosa, KOOpAUHATHI BEPIIMHbI bubnuorexa [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a31e
75 [Tapabo:na, KOOpIUHATHI BEPIINHBI bubmuorexa [IOK
napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
26 [Tapa6ona, KOOpAMHATHI BEPILINHBI
napaboIIbl, 0Cb CUMMETPHH MapadoIIbl
" " bubmmnoreka LIOK
27 KonTponbhas pabota no teme "®yHKIMH https://m.edsoo.ru/7f43ab84
73 JInneiinoe ypaBHenue. Pemenue bub6nuorex LIOK
YpaBHEHUM, CBOSAIIUXCS K TUHEHHBIM https://m.edsoo.ru/7f43bt66
29 JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHHH, CBOJAIINXCS K TMHEHHBIM
KBanpaTtHoe ypaBHeHue. Pemenue bubnuorexa [IOK
30 .
ypaBHEHUH, CBOASIINXCS K KBaIPaTHBIM https://m.edsoo.ru/7f43c542
KBanpaTtHoe ypaBHeHue. Pemenue bubnuorexa [IOK
31 .
YpaBHEHUI, CBOSAIIUXCS K KBAAPATHBIM https://m.edsoo.ru/7f43¢c542
32 bukBagpaTHbie ypaBHEHUS bubnmorexa OK
https://m.edsoo.ru/7f43¢3d0
33 bukBaapaTHble ypaBHEHUS brbmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHus ypaBHEHUN TPETbEU U
34 4eTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOXHTEIH
[Ipumepsl perieHust ypaBHEHUM TpEeThel U
35 YETBEPTON CTEMECHEN PA3I0KEHUEM HA
MHOXHTEIH
16 Pemenne npoOHO-paliOHAIBHBIX bubnuoreka [IOK

ypaBHEHUU

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
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

Pemennie 1poOHO-paliiOHAIBHBIX

bu6mmoreka [JOK

37 ypaBHEHHUN https://m.edsoo.ru/7f43c9b6
13 Perenre TeKCTOBBIX 33724 aNreOpandecKum
METOJIOM
19 Pemennie TekCTOBBIX 3a7a4 anredpandeckum
METOJIOM
40 Pemenne TekcTOBBIX 3aa4 anredpandeckum
METOJIOM
41 Konrposnbnas padora no reme "YpaBHeHUs
C OJIHOM TIepeMeHHOI"
4 VYpaBHeHuUe ¢ IBYMs IEPEMEHHBIMU U €TI0 bubnuoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
43 YpaBHEHHUE C IBYyMs IEPEMEHHBIMU U €70 bubnuorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
44 Cucrema IByX JIMHEHHBIX YpPaBHEHHH C
JIByMsI [IEPEMEHHBIMU U €€ pelleHne
45 Cucrema IByX JJMHEHHBIX YPAaBHEHUH C
JIBYyMsI IEpEMEHHBIMU U €€ pelIeHne
46 Cucrema ByX JIMHEHHBIX YpaBHEHHI ¢
JIBYMs TIEPEMEHHBIMU U €€ pelleHne
47 Cucrema IByX JIMHEHHBIX YpPaBHEHUI C
JIByMs [IEPEMEHHBIMU U €€ pelleHne
Pemenne cucrem IByX ypaBHEHUM, OJHO M3
48 KOTOPBIX HHHeﬁHOG,}; I[}I])I;roe — BTOpPOi1 Bubnuorexa OK
https://m.edsoo.ru/7f43d23a
CTETICHH
Pemenue CI/ICTG:M JIBYX YpaBHEHUI, OI[H? u3 Butnmorexa OK
49 KOTOPBIX JINHEMHOE, a IPyroe — BTOPOU

CTCIICHHU

https://m.edsoo.ru/7f43d55a
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Pemenne cucreM nByX ypaBHEHHMH, OJHO U3

50 KOTOPBIX JINHEIHOE, a IPyroe — BTOPOil
CTETeHH
Pemenne cucreM IByX ypaBHEHHMH, OJHO U3
51 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEeTNeHn
5) ['padmyeckas MHTEpPIIPETALINS CUCTEMBI
ypaBHEHUU ¢ ABYMSI IEPEMEHHBIMU
53 Pemennie TekCTOBBIX 3a7a4u anredpandeckum
crmocobom
54 Perienre TeKCTOBBIX 3a71a4 alreOpandecKum
croco6om
55 KonTponbnas pabota o teme "CucreMsl
ypaBHEeHU"
56 UucnoBble HEPABEHCTBA U MX CBOMCTBA
. bubnunorexa LIOK
57 YuciioBble HEPABEHCTBA U UX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
JIvHeiHbIe HEpaBEHCTBA C OJTHOM bu6mmoreka [JOK
58 .
NIEPEMEHHOM U X pEIICHNE https://m.edsoo.ru/7f43af08
JlunHeiiHble HEpaBEHCTBA C OJJHOM bubnuorexa HOK
59 .
MEPEMEHHOI U UX pelIeHne https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OHOM bubnuoreka LIOK
60 .
NEPEMEHHOMN U UX PELICHHE https://m.edsoo.ru/7f43af08
61 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOI U UX pelIeHue
62 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PELICHHE
63 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM



https://m.edsoo.ru/7f43ad5a
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IIEPEMEHHOM U UX PELICHHE

64 KBazpaTHble HEpaBEHCTBA U UX PELLIEHUE bubnmorexa HOK
https://m.edsoo.ru/7f43b098
65 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE bubnmorexa OK
https://m.edsoo.ru/7f43b21e
66 KBanpaTHble HEpaBEHCTBA U UX PEILLIEHUE Brbmiorexa LIOK
https://m.edsoo.ru/7f43b5a2
67 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE
68 KBagpaTHble HEPABEHCTBA U UX PEILICHUE
['padmyeckas MHTEpIpETALIMsI HEPABEHCTB U bubnmoreka [JOK
69
CHCTEM HEpaBEHCTB C IByMsl IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
70 ['padmyeckas MHTEpIpETALIMs HEPABEHCTB U
CUCTEM HEPaBEHCTB C JIByMS IepeMEHHBIMH
71 Konrponsnas padora o Teme
"HepaBeHnctsa"
72 ITonsaTre YKUCI0BOM IOCIIEA0BATEIbHOCTHU bubmorexa HOK
https://m.edsoo.ru/7f43e6¢6
3ajaHue Nocaea0BaTeIbHOCTH
73 peiyppeHTHoﬁ f[bopMynoﬁ u hopmyIoi n-ro Bubnuorexa LOK
https://m.edsoo.ru/7f43ebda
YlieHa
Apudmerndeckasi U reOMeTpHUECKast bubnuorexa [IOK
74
MIPOTpeCcCCuu https://m.edsoo.ru/7f43ed7e
75 Apudmernueckas u reoMeTpudecKast bubnuorexa [IOK
IPOTrpeccun https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO WieHa apuPMETUIECKON 1
76 reoi)/[ei’pnqecmﬁ HpOFpIe)C((Jll)/Iﬁ CyMMBbI bubmmorexa HOK
’ https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
77 DopMyIIbl N-TO WieHa apuhMETUIECKON U bubnuorexa [JOK



https://m.edsoo.ru/7f43b098
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r€OMETPUYECKON MPOTPECCUll, CyMMBI
IIEPBBIX N YICHOB

https://m.edsoo.ru/7{43ef2¢c

@opmyIibl n-ro wieHa apupMeTHIecKoi u

bu6mmorexa [JOK

78 r€OMETPUUECKOU MPOTPECCUid, CyMMBI hits://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
DopmyIibl N-TO Yi€Ha apUPMETUYECKOU U
79 reoieipnqecxoﬁ HpOszCC(:I;/Iﬁ, CYMMBI bubmmorexa LIOK
HepBEIX N WICHOB https://m.edsoo.ru/7{43f72e
@opMyJIbl N-TO 4JIeHa apUPMETUYECKON U
80 reoi)/[ei’pnqecmﬁ nporpic::i;lﬁ, CYMMBI bubmmorexa IOK
https://m.edsoo.ru/7f43{8a0
MEPBBIX N YJICHOB
N306paxeHue 4ieHOB apu(pMeTUIECKO U
81 T€OMETPUUYECKON MPOTrPECCU TOUKaMH Ha
KOOPJMHATHOW IJIOCKOCTH
N300pakeHne 4ieHOB apu(pMeTHIecKoi n
82 reOMeTpUUYECKOI MpOorpeccuii ToukaMu Ha
KOOPAWHATHOW INTOCKOCTH
83 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT
bu6mmorekxa [IOK
84 (CT103KHbIE MPOLCHTH! https://m.edsoo.ru/7f43fe0e
85 C1oxHbI€ POLIEHTHI bubmmorera LIOK
https://m.edsoo.ru/7f4401a6
26 KoHnTtponbHas padota mo teme "Hucnossie bubmuoreka [{OK
MOCJIEI0BATEIbHOCTH " https://m.edsoo.ru/7f4404£8
[ToBTOpenue, 0600MIIEHNE U
87 cucreMarnszanus 3HaHui. OKpyrieHue,
MpUOJIMKEHNE, OTICHKA
88 [ToBTOpeHME, 06001IEHNE 1 bubnmorexa [JOK
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cucTeMaTtu3alus 3HaHui. Penienue
TEKCTOBBIX 3a]1a4 apU(PMETHICCKUM
CcII0cooom

https://m.edsoo.ru/7f443b12

[ToBTOpeHME, 006001IIEeHUE 1
cucTreMaTtu3anys 3Hanui. Pemenune

bub6anoreka [IOK

89 TEKCTOBBIX 3a]1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocoOoM
[ToBTOpeHMEe, 06001IIEHNE 1
cucTeMaTuzanus 3HaHui. Penenue bubmuoreka [JOK

90
TEKCTOBBIX 3a71a4 apU(PMETHIECKIM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpeHue, 06001IeHNE 1

91 cuctemaru3anus 3HaHui. [IpeoOpasoBanue bubnmoreka [JOK
anreOpanyecKux BhIPAKEHHM, JOMYCTHMbIC https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpeHue, 06001IeHUE U
cucremaTu3anus 3Hanuil. [IpeodpazoBanue bubnuoreka [IOK

92 -
anreOpanyecKuX BhIPAKEHHM, JOMYCTHMbIC https://m.edsoo.ru/7f444364
3HAYCHUS
IToBTOpEHME, 0000IIEHUE U
cuctemaruzanus 3HaHui. [IpeobpazoBanue bubnuoreka IIOK

93 .
anreOpandecKuX BBHIPAKEHUH, TOMYCTUMBIC https://m.edsoo.ru/7f444612
3HAYCHUS
[ToBTOpeHME, 0000IIEHNE U

94 cucreMaruzanus 3Hanui. [IpeobpazoBanue bubnuoreka [JOK
anreOpandecKux BHIPAKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f444a94
3HAa4YeHUs

95 [ToBTOpenue, 0600IIEHNE U bu6mmoreka [IOK

cucTemMaTu3anus 3HaHui. OyHKINK:

https://m.edsoo.ru/7f444c56
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MIOCTPOEHUE, CBOMCTBA 3YYEHHBIX (PyHKIIUN

[ToBTOpeHue, 06001eHNE 1

96 cucreMaru3anus 3HaHui. OyHKIUH: 1 bubmorexa LOK
. . https://m.edsoo.ru/7f444144
MOCTPOCHUE, CBOMCTBA U3YYCHHBIX (DyHKIIHUN
IToBTOpeHue, 00001IEHNE U
97 CI/ICT@I\f&TI/IS&LII/IH SIf:HHﬁ. OYyHKUINU: 1 bubmorexa LOK
. . https://m.edsoo.ru/7f44516a
MOCTPOCHUE, CBOMCTBA U3YYCHHBIX (DyHKIIUN
IToBTOpEHME, 0000IIICHHE U
98 CI/ICTel\faTI/ISaHI/IH SIf;HHfI. DYHKIUU: 1 bubmmorexa LHOK
. . https://m.edsoo.ru/7f4452¢e6
MOCTPOEHNE, CBOMCTBA N3YUYEHHBIX (DYHKITHI
IToBTopenue, 0000IMIEHNE U
99 CI/ICTCMpaTI/ISaIII/Iﬂ 312H1/n71. I'padnueckoe 1 bubmrotexa LIOK
. https://m.edsoo.ru/7f445516
pelIeHre YpaBHEHUH U HX CHCTEM
[ToBTOpeHue, 06001mEeHNE 1
100 cucreMaTHu3anus 3HaHui. ['paduueckoe 1
pellIeHrEe YPaBHEHUHN M UX CHCTEM
101 HroroBasi kKoHTpoIbHAs paboTa 1
102 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yJibTarTa
1 Yucna v BBIYUCICHUS
. BoimonusATe, coderas  yCTHbIE M INHCbMEHHbIE  NPUEMBL,
' apupMeTHUecKue NeHCTBUS C pallMOHATLHBIMU YHCIIaAMHU
Haxogutb ~ 3Ha4eHMsT  YMCIOBBIX  BBIPAXCHHWHM,  NPUMEHATH
1.2 pa3zHo00pa3Hble CIOCOObI M MPUEMBI BBIUUCICHUS 3HAUEHUN APOOHBIX
BBIp)XEHUI, cofiepKamux 0ObIKHOBEHHBIE U AECATUYHBIE ApOo0U
[lepexoauts 0T oaHOM QopMbl 3amMcu 4Yuced K ApYyrou
13 (mpeoOpa3oBBIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JIECSITUUHYIO ApO0Bb)
1.4 CpaBHUBATH U YIIOPSI0UYMBATH PAllMOHAIbHbIE YKCIA
1.5 OxpyrasaTh uncia
BBINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAQYEHUW YUCJOBBIX BBIPAKECHUH. BBINOMHATH JEUCTBUA  CO
CTENEHIMH C HaTypalbHBIMU NIOKA3aTENIAMHU
L7 [IpuMeHATh NpHU3HAKKW JACIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJbHbBIX YUCEIl
Pemarb  NpakTUKO-OPUEHTHPOBAHHBIE  3aJauyM, CBA3aHHbBIE C
OTHOILLICHUEM BEJIMYMH, HPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 IPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJIbTaThl pEIIEHUs 3a7ad C
y4€TOM OrpaHMUYEHHH, CBS3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX
00BEKTOB
2 AnrebpanuecKue BHIPAKCHHS
1 Hcnonb3oBaTh anreOpanyeckyrd TEPMUHOJOTMIO UM CHUMBOJHKY,
' IPUMEHATH €€ B IIPOLIECCEe OCBOEHMsI yUeOHOro MaTepuana
55 Haxonuth 3HaueHWs: OYKBEHHBIX BBIPDAKEHUH MpH  3aJaHHBIX
' 3HAYEHUAX NIEPEMEHHBIX
23 BbimonHATe npeoOpazoBaHMs LEJOTO BBIPAXKEHHUS B MHOTOUWIEH




MMPUBCACHUCM HO)IO6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BrmomaaTe YMHOKCHHUEC OJHOYJICHA Ha MHOT'OYWICH U MHOI'OYICHA Ha

24 MHOTIOWJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajparta
pazHOCTH
Ocy1ecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKHUTEHU C IOMOIIbIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILIEr0 MHOXHTENS, TPYIIUPOBKHU CIaraeMbIx,
npuMeHeHUs (OPMYJT COKPAIEHHOTO YMHOKEHUS
Y [TpuMeHsATH peoOpazoBaHKsI MHOTOUWICHOB ISl PELICHUS Pa3InYHbBIX
' 3aJ1a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PealbHON IPAKTUKU
57 Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypalbHBIMHM IOKAa3aTeIISIMU
' JUIs IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemare snMHENHBIE ypaBHEHUS C OJHOM INIEPEMEHHOW, NPUMEHSA
3.1 IIpaBUJja Mepexoja OT UCXOJHOIO YPAaBHEHMsI K PABHOCWIBHOMY €MY.
ITpoBepsTh, SABIAETCA U YUCIIO KOPHEM ypaBHEHUS
32 [TpumensaTs rpaduueckue MeTOAbl TMPU  PEIIEHUM JIMHEHHBIX
' YPaBHEHUHN U UX CUCTEM
13 [TonGupath mpuMepsl ap YUCEN, ABISIOMUXCS PEHICHUEM JTHHEHHOTO
' YPaBHEHHS C ABYMsI IEPEMEHHBIMU
Ctpoutb B KOOPJMHATHON TUIOCKOCTH rpauK JUHEHHOTO YpPAaBHEHUS C
34 IBYMs TEPEMEHHBIMHU; TOJIb3YSACh TI'paUKOM, NMPUBOIUTH HPUMEPHI
pellleHusl ypaBHEHUS
. Pemate cuctemsl IByX JUHEHHBIX YPAaBHEHHN C ABYMS IIEPEMEHHBIMU,
. B TOM 4HUCJIE TpapUUECKU
CocTaBisATh U pemarh JUHEHHOE ypPaBHEHNE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCJIOBHIO 337a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I1OJIyYEHHBIN pe3ysbTaT
4 Koopaunate! u rpadpuku. OyHKIUN
N3o00pakaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh
YHCJIOBBIE TPOMEXKYTKH Ha aJIreOpandeckoM sI3bIKe
4o OTmedaTh B KOOPAMHATHOM TUIOCKOCTM TOYKH IO 33JaHHBIM
' KOOpAMHATaM
4.3 Crpoutsb rpacduku nuHeiHbIX QyHKIMA. CTpouTh rpaduK GyHKUUU Y




=[x

44

OnwuceBaTh € MOMOIIBIO (DYHKIMH HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, pPACCTOAHME, ILIEHY, KOJIMYECTBO,

CTOMMOCTB, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThI

4.5

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYECHHUIO €€ apryMeHTa

4.6

[TonumaTts rpaduyeckuid Croco0 TPEACTABICHUS M aHAIN3a
uHpopManuy, W3BIEKaTh W HMHTEPHPETHPOBATH HH(OpMANUIO W3

rpauKOB peallbHBIX MPOLECCOB U 3aBHCUMOCTEH

8 KJIACC

Kon
IpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMLIe NpeaAMETHDBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06p3303aTe.111>H0171 nmporpaMmbl OCHOBHOI'O 001ero 06pa30BaHI/Iﬂ

1

Ywucna v BEIYUCICHUS

1.1

Hcnons3oBaTh Ha4daJIbHBIC npeaACTaBJICHUA (6] MHOXCCTBC
IIef/'ICTBI/ITeJIBHBIX YuceslI IJIs1 CpaBHCHUA, OKPYTJICHHUA U BBI‘-IHCJIGHPIﬁ,
I/1306pa)KaTB HeﬁCTBHTCHBHBIe qucCijia TOYKaMHM Ha KOOpI[PIHB.THOﬁ

IIPSAMOM

1.2

[IpuMeHATH TOHATHE  APU(PMETUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJUTh KBaJpaTHble KOPHHU, HCIOJB3ysl MpPH HEOOXOAMMOCTH
KaJIbKYJISTOP, BBIIOJIHATH MPe0Opa30BaHMs BhIPAXKEHUH, COAepKaIIUX

KBaJIpaTHbIE KOPHHU, UCTOJIb3Yysl CBOMCTBA KOPHEU

1.3

Hcrmons30oBaTh 3amucu  OOJIBIIMX MW MAaJBIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeii u cTeneneii yncna 10

Anrebpanueckue BbIPAKEHUS

2.1

IIpruMeHATh TOHATHE CTENEHU C LEJIbIM II0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHMsl BBIPAKEHUN, COACPKAIIMX CTEIEHH C LEIbIM

IIOKa3aTcJjIEM

2.2

BBIONMHATE  TOXKACCTBEHHBIE  NMpeoOpa3oBaHMs  PalMOHAIBHBIX
BBIPQKCHHII HA OCHOBE IMpPaBWJI JCHUCTBHM HAJ MHOIOWICHAMU U

anreOpandecKuMHu IPOOsSIMH

23

PackmanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKHUTEITH

24

[TpumeHsTh MpeoOpa3oBaHUs BBIPAXKEHUHN ISl PEIICHUS PA3ITUYHBIX

3aa4 U3 MaTEMAaTUuKH, CMCKHBIX MMPEAMCTOB, U3 pCaHBHOﬁ IMPAKTUKU

ypaBHeHI/ISI 1 HCPABCHCTBA




3.1

Pemate JsMHEVHBIE, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAIBHBIE
YPaBHEHUs, CBOAAILIMECS K HUM, CUCTEMBI BYX YPaBHEHHU C IAByMs

MNEPEMECHHBIMU

3.2

[IpoBoauTh TPOCTEHINIME WCCIECIOBAHUS YPAaBHEHUMM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUuecKux
IpeJcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WIM CHUCTEMaA

ypaBHeHI/Iﬁ peumcHus, €CJIu NUMCECT, TO CKOJIbKO, U npoqee)

3.3

[lepexonuTs OT ciOBECHOM  (OpMYIMpPOBKM 3aiadyu K  e€
anreOpandecko MOJEIM € MOMOIIBIO COCTABIICHUS YPaBHEHUS WIIU
CUCTEMBbl YpPaBHEHM, WHTEPIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yJIbTaT

34

HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CpaBHCHUS, OLICHKHU,
pelaTth JUHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh  rpauuecKkyl0  WUIIOCTPAlMI0O  MHOXKECTBA  PEIICHUN

HEPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMHT

4.1

[lonnmath ¥ HUCHONB30BaTh (YHKUMOHAJIBHBIE TOHATHS M SI3BIK
(TepMHHBI, CHUMBOJMYECKHE O0003HAUEHUs), OINpeNeNsITh 3HAYEeHUE
(GYHKIMM 1O 3HAUYEHUIO apryMEHTa, ONpEAeNsATh CBOMCTBA (YHKIUU

1o e€ rpauky

4.2

Crpoutb rpaduku 3JIeMEHTAPHBIX (QYHKIIUN BUJIA:
y=k/x

k/x

, Y =X,y = X% y = |[X|, onuchIBaTh CBOICTBA YMCIOBOM (PYHKIUH MO €€
rpaduky

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa30BaTeJILHON NPOrPaMMbl OCHOBHOTO 00111€er0 00pa3oBaHus

1

Yucia U BEIUMCIIEHUSA

1.1

CpaBHI/IBaTL U yHnopsaaouuBaTh pPAlMOHAJIBHBIC W HUPpaAllMOHAJIBHBIC




qHucia

1.2

BeimonsaTe apudmMeTrHueckue ASUCTBHUS C pallMOHAIBHBIMU YHCIAMH,
COYeTasl YCTHbIE U IHUCBMEHHBIC IIPUEMBI, BBIIIOJIHATh BBIYUCICHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHus cTeneHeld ¢ UENbIMU IOKA3aTesIMU M KOPHEH,

BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIpa)I(eHI/IfI

1.4

OprrJ'IHTB IlefICTBI/ITCJIBHBIe YHnCiia, BBIMIOJHATH NPUKUIKY pEC3yJibTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

YpaBHEHMs U HEPABEHCTBA

2.1

Pemarp nuHelHble W KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIH.IPIG I[pO6HO-paI_II/IOHaJIBHLIe YpaBHCHHA

2.2

Pemate cucteMbl ABYX JIMHEHMHBIX YPaBHEHUHN C IBYMS NEPEMEHHBIMU
U CUCTEMBI IBYX YpaBHEHH, B KOTOPBIX OJIHO YPaBHEHUE HE SBISETCS

JIMHEUHBIM

23

Pemrate TexcToBhIe 3aJadn anre6pa1/1quKI/IM CIIocoOoM ¢ IIOMOIIBIO
COCTaBJICHUA YPAaBHCHHUA WM CHUCTCMbI OBYX ypaBHCHI/Iﬁ C IByMH

NEPCMEHHBIMU

2.4

[IpoBoauTh TPOCTEHINNE WCCIECNOBAaHUA YPAaBHEHHMM U  CHUCTEM
ypaBHEHHM, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKuX
IpeJICTaBICHUH (HallpuMep, yCTaHaBIUBATh, UMEET JI YPaBHEHUE WU

CUCTEMa YPaBHEHU pelleHus], €ClIU UMEET, TO CKOJIBKO)

2.5

Pematn JIMHEHHBIE HCpaBCHCTBA, KBaApPaTHLIC HCpaBCHCTBA,
n300pakaTh pelieHrne HePaBEHCTB HA YMCIOBOW MPSIMOM, 3alUCHIBATh

peuIC€HuEC C MIOMOIIbIO CUMBOJIOB

2.6

Pemate cucTemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKJIIOUYAIOLIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xaTh pelIeHue
CHUCTEMbI HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alHChIBATh PELICHUE C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA IIPpU PCIICHUHU PA3JIMYHLIX 3a1a4

OyHKIMHT

3.1

PacnosnaBath  (yHKIMM ~ u3yueHHBIX ~ BuAOB.  [loka3wiBaTh

CXEMaTHYECKHU PACTIOI0KEHNE Ha KOOPAMHATHON TUIOCKOCTH rpauKoB




bynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03 (PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHI

[Toka3pIBaTh CXEMATHYECKH pACHOJIOKEHHE Ha  KOOPAMHATHOM

3.2 MJIOCKOCTH TpaukoB (PyHKIMN BUAa y = VX, y = |X| ¥ OmHUCHIBaTh
CBOICTBa (PYHKIIHIA
Ctpouth ® U300paXaTh CXEMaTHYECKH TpadUKU KBaIPATUIHBIX
33 (yHKIHMA, OMHMCHIBATH CBOWCTBA KBAAPATHUYHBIX (QYHKIHA IO HUX
rpadukam
Pacrio3naBaTe KkBaApaTUuHyl0 OGYHKIUIO 10 (Qopmyse, MPUBOIUTH
34 MpUMEphl KBaJPAaTUYHBIX (YHKIUN M3 pearbHON KU3HH, (PU3UKH,
TeOMETPUH
4 ApudmeTrnueckast 1 reoOMeTpHUecKas IPOrpeccun
i1 Pacnio3naBaTh apuMeTH4ecKyr0 U reOMETPUUYECKYI0 IPOIPECCUH MPU
. pa3HbIX crocobax 3aJaHus
BEIMONHATE BBIUMCIIEHUSI C HCIOJNB30BaHUEM (GOPMYNT A-TO YJICHA
4.2 apupMETUIECKOW W TEOMETPUUYECKOW MPOTPEeCcCHii, CYMMBI MEPBHIX N
YJIEHOB
43 N300paxaTh 4ieHbl MOCIEI0BAaTEIILHOCTH TOYKAaMH Ha KOOPAMHATHOMN
. TUIOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YHMCIIOBBIMU I1OCIIEOBATENbHOCTSIMHU, B
4.4 TOM 4YHCIIEe 3aJa4d W3 peajbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUSA
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, NEPEX0] OT OJHOHM (OpMBI 3amucu
1.1 npobeit k apyroil. IloHsTHE panMOHAIBLHOTO 4YHUCIHA, 3alUCh, CPABHEHHUE,
YHOPSAI0YMBAHUE PAIIUOHAIBHBIX YHUCEI
1o ApudmeTnueckue ASMCTBUS C pallMOHAIbHBIMU YnciaamMu. Perenue 3anau u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypaJbHBIM [OKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHue
' BBIpQXCHHUI Ha OCHOBE OIpeesieHus], 3aIUCh OOJIBIIUX YUCEl
14 [IponieHTHI, 3aMUCh MPOLIEHTOB B BUAE IpoOU U ApoOW B BHJE MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4 Ha MPOLEHTHI, pEIICHUE 3a]]a4 U3 PeaIbHON MPaKTUKHU
s [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3JI0KEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHbie  3aBuCMMOCTHM, B TOM  uucie TpsiMasi W oOparHas
' PONOPIUOHAIIBHOCTH
2 AnreOpanyeckue BhIpaKEHUS
51 [TepemeHHbIE, YNCTOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOU. JomycTumbie
' 3HAUYCHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXAy BETUYMHAMU B BHIE (DOPMYIIBL
' Brraucnenus mo popmynam
53 [IpeobpazoBanne  OYKBEHHBIX  BBIPOKEHUN, TOXKICCTBEHHO  pPaBHBIC
' BBIPKECHUS
2.4 CBoiicTBa CTENEHU C HATYpalbHbIM ITOKA3aTEIEM
5 Opnnounensl 1 MHOrouseHsl. CreneHb MHOrowieHa. Cino)keHue, BBIUMTAHKE,
' YMHO>XEHHE MHOTOUJICHOB
26 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CYMMbI M KBaJpaT pa3HOCTH.
' ®opmya pa3HOCTH KBaapaToB. Pa3inokeHne MHOIOUJIEHOB HA MHOKUTEIN
3 YpaBHeHust
11 VYpaBHEHHME, KOpEHb YpaBHEHHs, NpaBuia MpeoOpa3oBaHUs YpaBHEHHUS,
' PaBHOCWJIBHOCTh YPaBHEHUM
3.2 JluHeitHoe ypaBHEHHME C OJIHOW TEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO




YPaBHEHUS, PEIICHNE JIMHEWHBIX YPaBHCHUU

CocraBieHre ypaBHEHUI IO YCJIOBHUIO 3a/1ayd. PenieHue TEKCTOBBIX 3a4ay C

33 MOMOIIbIO YpaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €0 Tpaduk
CucrteMa IByX JMHEWHBIX ypaBHEHUH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHUH CHOCOOOM IMOJICTAaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHHM
4 Koopaunate! u rpaduku. @yHKIun
4.1 Koopannara Touku Ha npsMoit
42 Yucnossle TpOMEKyTKH. PaccTosiHre Mexay AByMs TOYKaMU KOOPJAMHATHOMN
' IPSAMOU
43 [IpsmoyromnpHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U opAMHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaaHHBIX (opMmyiaamu. UreHHe rpaduKoB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuu. 'paduk ¢ynknuu. CpoiicTBa GyHKIINMA
4.6 JIuneitnas pyunkuus, e€ rpapux. I'papuk dyHKIuM y = |X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHMM W CHCTEM JIMHEHWHBIX
' YpaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCTIECHUS
1 KBagpatueiii kopeHb u3 uucna. lloHsiTHe 00 HpparMoOHAIBFHOM YHCIIE.
' JlecsiTuuHble IPUOIMKEHNS HPPAMOHATIBHBIX YHCET
CpoiicTBa apuMeTHYECKUX KBaJIPAaTHBIX KOpPHEH M HMX MPUMEHEHHE K
1.2 peoOpPa30BaHUIO YUCIIOBBIX BBHIPAKECHUIN M BBIYMCICHUSM. J|eHCTBUTEIBHBIE
qucna
1.3 CreneHsb ¢ 1eNbIM MoKa3zaTesneM 1 €€ cBoiicTBa. CTaHaapTHas 3alKCh Yucia
2 Anrebpanyeckue BbIpaKeHUS
2.1 KBanpaThslil TpéxusieH, pa3ioKeHne KBaAPaTHOrO TPEXUICHAa Ha MHOXKUTENN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alreOpandecKoi 1poou
23 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipooei
24 ParonanbHble BEIpaXXEHUS U UX ITpeodpa3oBaHue




VYpaBHEHHsI U HEPABEHCTBA

KBangpatHoe ypaBHeHme, ¢opMmyia KOpPHEW KBaIpaTHOTO YpaBHEHHS.

>l Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIMXCA K JMHEHHBIM U KBAIPATHBIM
33 [Ipocreiimme 1poOHO-pallMOHATBHBIC YPABHEHUS
I'padmueckas unTEpnpeTanysi ypaBHEHUI C ABYMs NEPEMEHHBIMU U CUCTEM
3.4 JINHEVHBIX YPAaBHEHUHN C JBYMs MEpEeMEHHBIMU. [IpuMephl pelieHus cucreMm
HEJIMHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU
3.5 Pemenre TekCTOBBIX 33724 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI NTepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
4 OyHKUUU
il [Tonstue ¢ynknuu. OOMacTh ONpeNeNeHus W MHOXKECTBO 3HAuCHUM
' ¢ynkuuu. CriocoOsI 3aanus QyHKIUN
4.2 I'padux Gpynkumu. YreHue cBoicTB GyHKIMHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLUINX PeaTbHbIE TPOLECCHI
44 @DyHKIIUKM, ONUCHIBAIOIIME TMPSIMYIO M OOpaTHYIO IPOMOPIHOHAIBHBIC
' 3aBUCUMOCTH, X TpaQuKu
4.5 OyHKIMYU y =x7 y = X7
4.6 Oyukmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN  CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
. ParonanbHple uucia, HppaliOHATIbHBIE YHWCIA, KOHEUYHble M OECKOHEYHBIE
' JECATUYHBIE IPOOH
MHOK€eCTBO ACHCTBUTEIBHBIX YHCET, ICHCTBUTEIBHBIC YHCIA KaK OECKOHEUHBIC
1.2 JeCATUYHBIE TpoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM

JEHCTBUTEIIBHBIX YHCEN U KOOpI[HHaTHOﬁ HpHMOf/'I. CpaBHeHI/Ie JIEHCTBUTEIIBHBIX




HYHUCCI

1.3 Apudmerndeckue ASUCTBUS C JEHCTBUTEILHBIMU YU CIIAMU
N3mepenusi, mpuOIMKeHUs, ONeHKH. Pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MUPA,
14 JUIUTEIBLHOCTh TPOILIECCOB B OKpyxkatoiiem wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpuOmmKeHns. Okpyrienue uncen. [Ipukuaka u omeHka
pE3yIabTAaTOB BBIUNCICHUIN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW MEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pelienne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHU, CBOASAIINXCS K KBaJIpaTHBIM
24 buxBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs YpaBHEHMM TpeTbel U
' YeTBEPTOM CTENEHEN pa3yIoKEHUEM HAa MHOXKHUTEN
2.5 Pemenue qpoOHO-paninoHaNbHBIX YpaBHEHUI
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 TpaduK
2.8 Pemenne cucrem ByX JINHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
20 Pewmenne cucrem IByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTETIEHU
2.10 ['padpuaeckas uHTEpPHpPETALHS CHCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandeckuM CriocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOMN
2.15 KBagparusle HepaBeHCTBA
516 I'paduueckass mHTepnpeTanvs HEPABEHCTB WU CHUCTEM HEPABEHCTB C JIByMs
' NEPEMEHHBIMU
3 DyHKIUMU
31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapabGona, koopauHaThHI
' BEPLIMHBI 1apadoJibl, 0OCb CUMMETPUHU MapadoIbl
3.2 ['paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku pynkuuit y=k/x, y = x* u ux cBoiicTBa
34 I'padpuku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBble IOCIEN0BATEILHOCTH




Onpenenenne U cnocoObl 3aaHUs YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue

* HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyoi U popMyIioil n-ro uieHa

42 Apudmetnueckast mporpeccus. Dopmynsl n-ro  uineHa apupMETHUIECKOU
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

43 I'eomerpuueckass mporpeccusi. DPoOpMyibl  #n-r0  WIEHa T'€OMETPUYECKON
' IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

44 N3o0pakeHne UICHOB apu(METHUYECKOWM ¢ TEOMETPUYECKON Mporpeccuit
' TOYKAMHU HAa KOOPAUHATHOW INIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMATIBHBINA POCT

4.5 CrokHbIE IPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaAHMSA K NPeAMETHBIM pe3yJibTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpPaMMBbI OCHOBHOI'O
o0mero oopazosanus Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATHUSAMU: MHOXECTBO, ITOJAMHOKECTBO,
olnepanuuy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATH IOHATHIMMU:
rpa¢, cBs3HBIA Tpad, AepeBo, LUK, NPUMEHSATh HUX TPH PEIICHUH
3ajja4; yMEHHE UCIIOJIb30BaTh rpauueckoe NMpecTaBIeHNe MHOXKECTB
JUIsL ONIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELIECHUU 3a1ad

U3 JPYTUX Y4eOHBIX MPEeIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPEAEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHHUE pACIO3HAaBaThb WCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JEIUMOCTb HATypPaJIbHBIX YHCEN, IPU3HAKU
JeIUMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4YHCia, OOBIKHOBEHHas ApoOb U
JecsiTUYHas JpoOb, CTAaHIAPTHBIN BUJ YMCIIA, PALlMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YHUCIO, apu(MeTHUecKUil KBaJpaTHBI KOPEHb;
yMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
YHOpSAAOYMBATh 4YMCIA, MPEACTABIATH 4YHUCJIA Ha KOOPAWHATHOU
NOpsIMOM, OKpYIJISATh YHCIA; YMEHHE JejaThb HNPUKUAKY U OLEHKY

pe3yjibTara BBIUMCIICHUH

YMeHHne onepupoBaTh MOHATUSAMM: CTENEHb C LIEJbIM MOKa3aTeleM,
apuMeTHUECKU KBaJpPaTHBIM KOPEHb, MHOTOWICH, airedOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajbHOW CTENeHU
OoNbIlle EIWHUIIBI, YMEHHE BBITIONHATh Pacdy€rel 1Mo Qopmylam,
npeoOpa3oBaHus LEbIX, APOOHO-pAIlMOHATBHBIX BBIPAXKEHUN U
BBIPAKECHHUI C KOPHSIMHM, Pa3OKEHUE MHOIOYJIEHA HA MHOXXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHHEM (OpPMYNl Pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBbI U Pa3HOCTH

YMmenue OIICPHUPOBATH MMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C

OHON TEPEMEHHOW, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHBbIE U KBAJAPATHBIE yPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPABHEHUS C OJHOM NEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHUH, JIMHEHHBIE HEPABEHCTBA M X CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIIECHUN 3aJa4 U3 IPYTUX MPEeaMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MHCIOIb30BaTh KOOPAUHATHYIO
OpSIMYI0 M KOOPJMHATHYIO IUIOCKOCTh ISl M300pa)K€HHsl peleHui

ypaBHEHMI, HEPABEHCTB U CUCTEM

VMeHHe ONepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIMH, HYJIH
byHKIMH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, YObIBaHWS, HAWOOJbIICE W HAUMEHBINEC 3HAYCHUS
byHKIUY; yYMEHHE OIIEpUPOBAThH MIOHATUSAMH: npsiMast
IPOMOPIMOHATIBHOCTD, JHHEHHAS (YHKIHS, KBaJpaTudHas (GyHKIHs,
oOpaTHasi TPOMOPIIMOHATBLHOCTh, IMapaboma, runepbosia; yMeHue
CTPOUTH rpaduKy QyHKINH, UCTIONB30BaTh TpaGUKU IS ONPEICTCHUSI
CBOWCTB IMPOIICCCOB U 3aBUCUMOCTEH, /IS PEIICHHs 3a1a4 U3 APYTruX
y4eOHBIX TPEJAMETOB U peajbHOM JKU3HH, yMEHHE BBIPAXKATH

(dbopMyJIaMy 3aBHCUMOCTH MEXKY BeTUIUHAMU

YMenue OIIepUpOBaThH MOHSTHSIMMU: [IOCJIEZIOBATEIbHOCTb,
apupmernyeckas M TeOMETpUYecKas  IMPOTPEecCUr;  yMEHHUe
UCIIOJIb30BaTh CBOICTBA MOCJIENOBATENLHOCTEH, (OPMYJIBI CyMMBI U
oOuiero ujeHa NpU pelIeHHH 3ajady, B TOM 4YHCIe 3a1ad U3 APYTUx

y4eOHBIX TIPEIMETOB U PEATLHOM KU3HU

YMeHue pemath 3a/la4d pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLEHTHI,
JOM M YacTH, JBWKEHHE, paboTy, IIeHy TOBapoOB M CTOMMOCTH
MOKYIIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBICHUS JIUYHBIMH U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTaBJISATb  BBIPAKEHUS,
YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/JauH,
UCCIIEIOBaTh NOJIYYEHHOE PEIICHUE U OLICHHWBATh IIPABJIONOA00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUKa, OTPE3OK, MpsiMasd,
JyY, JOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUI TPEYTOJBHUKH, NPSIMOYTOJIBHBI TPEYrOJbHUK,
MeaunaHa, OMCCeKTpUca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,

nmapajujiciaorpamMm, pOM6, NpsAMOYI'OJIbHUK, KBaJApaT, Tpalcuusl,




OKPYKHOCTb, KpYyT', KacaTcJibHasl; 3HAKOMCTBO C IMPOCTPAHCTBCHHLIMU
(I)I/Il“ypaMI/I; YMCHHUC pellaTh 3aJa4dv, B TOM YHUCIIC U3 HOBCCHHCBHOP’I
JKM3HHM, Ha HAXOXIACHUC I'COMCTPHYCCKUX BCIWYHMH C INPHUMCHCHUCM

U3yUYEHHBIX CBOMCTB GUryp 1 pakToB

10

VYMeHHe OomnepupoBaTh IMOHATHSIMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaJUICIbHOCTh W MEPHCHIUKYISPHOCTD TMPSIMBIX,
yrojl MEeXIy TMpPSIMBIMH, TEPHCHAUKYJSP, HAKIOHHAs, IMPOCKINS,
nozooue Guryp, mogo0HbIe TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKH W IMPSIMON; YMEHHE pACIIO3HABATH PABEHCTBO, CHMMETPHUIO H
nogobue ¢Guryp, napauieIbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX B

OKpPY?KaroueM MUpe

11

YMeHue omnepupoBaTh IMOHATUSAMM: JJIMHA, PACCTOSIHUE, YIOJ
(BeqiMYMHA yrIyla, CHHYC U KOCHUHYC yIjla TPEYyroJbHHKA), IJIOLIA/b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY>KAIOILIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyIbl TepuMeTpa U  IUIONIAAN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>XKHOCTH U IUIOMIAJIM Kpyra, oObema
IPSIMOYTOJIBHOTO TapauleNIeNUIela; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHHS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSIHUMI, TIOIIaAeH

12

YMmenue wuzobpaxarb IUIOCKHE (QUIyphl W HX KOMOHMHAILIMH,
POCTPAHCTBEHHBbIE (UTYPbl OT pPYKH, C TOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU

CUMBOJIbHOMY OITMCAaHUIO

13

YmMmenue ONCprupoOBaThH INOHATHUAMMU npAMOYIroJjibHas CHUCTCMa
KOOpJAUHAT, KOOpJAHWHAThI TOYKHU, BCKTOD, cymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB,
YMCHHUEC HUCHOJB30BATE BCKTOPBI MU KOOPAWHATHI JIA MPEACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 OPYIux yLIC6HBIX

MPEIMETOB U PEATbHOMN )KU3HHU

14

YMeHue OomnepupoBaTh TMOHSATUSMHU: CTOJIOMKOBBIE U KPYTOBBIC
quarpamMmbl,  TaOnmuIBl, cpeaHee — apudMeTHdyeckoe, MeAHMaHa,
HauOoJbIlllee M HAUMEHbIIEE 3HAYEHHA, pa3MaxX YHCIOBOrO Habopa;
yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH

MHPOPMALIMIO, TPEACTABICHHYI0 B Ta0lMIaX M Ha JUarpaMmax,




OTpakarolllyl0 CBOWCTBA M XapaKTEPUCTUKHU peajbHBIX MPOLECCOB U
SBJICHUH; yMEHUE paAclO3HaBaTh M3MEHYMBBIC BEJIWYMHBI B

OKpYXarolieM MUpe

15

YMeHue omnepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (Cay4yalHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIH HCXO])
CIIy4allHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOATHOCTH COOBITHS;
yMEHHE HAXOIUTh BEPOATHOCTH CIy4YalHBIX COOBITUH B OMNBITaxX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3aJja4d METOJIOM OPTraHHW30BAaHHOTO IMepedopa U C HUCIHOIb30BAHUEM
IIpaBWJIa YMHOXKEHUS; YMEHUE OLEHUBATb BEPOSTHOCTH pPEATbHBIX
COOBITHII M SIBJICHW, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMH B OKpYXaloIleM MHpPE U B KHU3HU;
3HAaKOMCTBO C TMIOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIITHX YHCENT U €TO POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BBIOMpATh MOAXOMSIINN W3Y4YEHHBIH METON JJIsl PEIICHHS
3aJa4¥, NPUBOIAUTH MPUMEPbl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIMUCBIBATH OTACIBHBIC BBIAAIOIIHAECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MaTEMaTUKU KaK HAayKW, NPUBOAUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUM U X aBTOPOB B OTE€YECTBEHHON

Y BCEMUPHOU UCTOPUHU




IHEPEYEHbB 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHNUS

1

Yucia 1 BEIUUCIIEHUS

1.1

HaTypanLHHe M OCJIbIC YMCJIa. HpI/I3HaKI/I ACIIMMOCTH LECJIBIX YUCCII

OOBbIKHOBEHHBIE M JE€CATUYHBIE JpOOH, TMPOLEHTHI, OECKOHEYHbIE

12 nepuoaNYecKue Jpoou

3 Panmonanehbie uucna. ApudmMeTnueckue OmNepanuu ¢ panuoHaIbHBIMU
. YUCIAMH

14 JleiicTBuTenbHBIC YHcTa. ApUPMETHICCKHE OTEpPAuU C JACHCTBUTEIHLHBIMU
' YUCIIaMH

s [TpuOnmkEHHBIC BBIYUCICHUS, TPAaBUJIA OKPYTJICHHS, MPUKUAKA M OIEHKA
' pe3yJibTaTa BEIYMCICHUN

2 Anrebpanyueckue BHIPAKEHHS

2.1 bykBeHHbIe BbIpakeHHsI (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokazareneM. CTeneHb C palMOHAIBHBIM IMOKa3aTeIeM.
. CBoiicTBa cTENEHU

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuii  KOpeHb  HAaTypaJibHOM  cremeHu.  JleWcTBus ¢
' apuMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTETIeHH

3 YpaBHEHHUsI 1 HEpABEHCTBA

31 Lenbie u npoOHO-panoHaNIbHBIE ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH
' YpaBHEHHU

35 Lensle u apoOHO-parmoHanbHbie HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 33124

4 YucaoBbIE NOCIEN0BATEILHOCTH

4.1 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEN

42 ApudmeTrnueckass U TeoMmeTpuyeckas mporpeccuu. Dopmyna CIOXKHBIX

MPOLEHTOB




OyHKIUU

Oynkius, crnocoObl 3amanus Qyskuuu. [papux  Qynkumu. O6nacTb

ONpeNeNIeHus W MHOXeCTBO 3HaueHud ¢ynkmuu. Hymmu ¢yHkuumu.

5.1. [IpoMexyTKH 3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIHH.
MakcuMymMbl ¥ MUHUMYMbl (yHkuuud. Hawubonpiniee M  HauMmeHbllee
3HaYeHUe (PYHKIIMH HA IPOMEXKYTKE

6 KoopanHatsl Ha mpsiMO# ¥ TIIIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 ux cBoicTBa

7.2 TpeyroapHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3Mepenne reoMeTpuaecKrX BETUYNH

7.6 Bexrops! Ha TI0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmsr




