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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBiIsieTCS OAHMM H3 OIOPHBIX KYpPCOB OCHOBHOTO 0O0mIero oOpa3oBaHUs: OHa
o0ecreunBaeT U3y4eHHE IPYTHX OUCLUIUIMH, KaK €CTECTBEHHO-HAy4YHOrO, TaK W T'yMaHHTapHOI'O
LUKJIOB, €€ OCBOGHHE HEOOXOIMMO AJsl MPOJOJDKEHHS OOpa3oBaHMS M B IIOBCETHEBHOM JKU3HM.
Pa3BuTHe y 00y4arommxcst Hay4HBIX MPEACTABICHUH O IPOUCXOXKICHUH U CYIIHOCTH anre0OpandecKux
abcTpakiuii, crmocode OTpakKeHUs MaTeMaTHYecKOH HAyKOH SBJICHHMH W TNPOLECCOB B NPUPOAE H
o011IecTBe, POJIM MaTEMAaTHUECKOTO MOAEINPOBAHHS B HAYYHOM IIO3HAHHUU M B IPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAaHUIO HAYYHOTO MHUPOBO33PEHUSI M KAUECTB MBIIUICHUSI, HCOOXOAMMBIX AJISl aJanTaluy B
COBpPEMEHHOM LI(poBoM obuiecTBe. M3ydeHue anreOpel odecrieunBaeT pa3BUTHE YMEHHS HAOMIOAATh,
CpaBHHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILUICHHSA, CIIOCOOHOCTU
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM MIEHCTBHS M BBIBOABI, (OPMYIUPOBATH YTBEPKACHUS.
OcBoenne Kypca anredpsl oOecredrBaeT pPa3BUTHE JIOTHUECKOTO MBIIUICHHUS OOYYalOUIUXCs: OHU
UCTIONIB3YIOT JENYKTHBHBIE M WHAYKTHBHBIE pPacCyXAeHHs, OOOOIIEHHE W KOHKPETH3AIHIO,
abctparupoBanve u aHajoruto. OOyueHue anrebpe mpeanonaraeT 3HAUYUTENLHBIH O0BEM
CaMOCTOSITENLHON JIETEIBHOCTH 00yUalomunXcsl, TOITOMY CAMOCTOSITEIIFHOE PELICHHE 3a1ad SIBISIETCS
peanu3anueil JeaTeNbHOCTHOTO IPUHLUIA 00yYSHHS.

B crpykType mporpamMmbl yueOHOTO Kypca «AireOdpa» Uisi OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COAEP)KATEIbHO-METOANUECKUE JUHUM: «YUHucna M BBIYUCICHUS,
«Anrebpandeckrue BBIPOKCHHS», «YpaBHEHUS U HepaBeHCTBa», «Dynkumm». Kaxpas w3 3Tux
COJIepKaTeIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3y4YeHHs Kypca,
B3aMMOJICHCTBYSl C JAPYTMMH €ro JHHUSMH. B Xone u3ydeHns y4eOHOrO Kypca 0O0ydaromumcs
MIPUXOJUTCS JIOTUYECKH PACCYKAATh, UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3BIK. B CBA3M ¢ 3TUM
B TIpOrpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TIPEICTABIICHHBIC
BO BCEX OCHOBHBIX pazfefax MaTeMaTH4ecKoro OO0pa3oBaHUS M CIIOCOOCTBYIONIME OBIIAJACHUIO
00yYaroIMMHUCS OCHOB YHHUBEPCALHOTO MaTeMaTHYecKoro si3bika. CoaepikaTebHON U CTPYKTYpHOU
0Cc00EHHOCTBIO Y4eOHOTO Kypca «Anredpay sBISIETCSl €r0 MHTErPUPOBAaHHBIA XapakTep.

Copepxxanue nUHUK «YMcna U BBIYMCICHUSD) CIYKUT OCHOBOM I NaibHeHIero u3y4deHus
MaTEMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Y OOYYArONIMXCS JOTMYECKOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHUsI IOJb30BaThCS AITOPUTMAMHU, a TAKXKE IIPHOOPETEHHUIO MPAKTHUECKUX HABBIKOB, HEOOXO0UMBIX
JUISl TIOBCETHEBHOM XKM3HU. Pa3BUTHE MOHATHS O YHMCJEe Ha YPOBHE OCHOBHOI'O 0OOIIEro o0pa3oBaHUsI
CBSI3aHO C PALUMOHATBHBIMH M HMPPAlMOHAJIBHBIMH YHUCIaMH, (OPMHPOBAHHEM IIPEJCTABICHUH O
JEWCTBUTEIBHOM 4YHcie. 3aBEpICHUE OCBOCHHUS YMCIIOBOW JIMHHHM OTHECEHO K CpeAHeMYy oO0meMy
00pa30BaHUIO.

Coneprxanue IByX anreOpanyeckux JTMHUN — « AnreOpandeckue BBIPaKSHUSD U « Y paBHEHHS U
HEPaBEHCTBA» CIIOCOOCTBYET (QOPMHUPOBaHMIO Yy OOyUaIOUIMXCS MaTeMaTHYecKoro ammapara,
HEOOXOJUMOTO JUIS pemieHHs 3ajad  MaTeMaTHKH, CMEXHBIX IpPEJAMETOB U  IPaKTHKO-
OpUEHTHPOBAHHBIX 3a7ad. Ha ypoBHe OCHOBHOTO o00Imero oOpa3oBaHUs YYeOHBI MaTepHal
TPYNIHUPYETCs BOKPYT PALMOHATBHBIX BRIpAXXKEHUN. Anredpa N1eMOHCTPHUPYET 3HAUEHHE MAaTeMaTHKU
KaK sI3pIKa JUIA MOCTPOEHUS] MaTeMaTHYECKUX MOJIeJIel, ONMCaHMs MPOLIECCOB U SIBICHUIN PealbHOTO
mupa. B 3amaun oOydeHus anreOpe BXOIAT TakXke JajbHEMHIee pa3BUTHE aJTOPUTMHYECKOTO
MBIIUIEHHUS, HEOOXOJMMOT0, B YaCTHOCTH, JJIl OCBOCHHUS Kypca MH)OPMATHKH, U OBJIaJIeHIE HaBbIKaMU
JNEeyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO
BOOOpayKeHHS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanve QyHKITHOHATHLHO-TpaQUIECKON JIMHUN HAICICHO Ha TOJyICHHE 00yJIarOIITMMHUCS
3HAHUK O (DYHKIMAX KaK BaKHEHUIIEH MaTEMaTUYECKOW MOJENU JUIS OMUCAHUS W HUCCIIECIOBAHUS
Pa3HOO0OpPa3HBIX MPOIIECCOB U SIBJICHUH B MPHUpPOAE U obmiecTBe. M3ydeHnne maTeprana criocoOCTByeT
Pa3BUTHIO Yy OOYYalOMIMXCS YMEHHS HCIONh30BaTh pPAa3NWYHBIE BbIPAa3WTENbHBIE CPEACTBA S3bIKa
MaTeMaTUKH — CJIOBECHBIC, CHMBOJIMUYECKHE, TrpaduyecKkue, BHOCHT BKIaa B (opmupoBaHue
MPEACTaBJICHUH O POJIX MATEMATUKH B Pa3BUTUU LIMBWIN3ALMU U KYJIbTYPHI.



CornacHo y4ueOHOMY IiaHy B 7-9 Kiaccax m3ydaercs y4eOHBIH Kypc «AnreOpay», KOTOpBIH
BKITIOYAET CIIEYOIIie OCHOBHBIE pa3Jielibl coliepxanus: «Uncna u BEIYUCICHUD», « AJreOpandyecKkue
BBIpOKEHHS», « Y PaBHEHUSI U HEPABEHCTBA», « DyHKIINNY.

Ha u3yuenne yue6HOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca
B Hegenmo), B 8 kiacce — 102 waca (3 gaca B Henenro), B 9 xinacce — 102 gaca (3 gaca B HEIEINIO).

COJAEP)KAHUE OBYUYEHMUSA
7 KJIACC

Yucna v BbIYUCIEHUS

Jpobu 0OBIKHOBEHHBIE U JECATHYHBIC, TIEPEXO0]I OT OJHOM (POPMBI 3aIMCH IPOOEH K APYyTOil.
[lonaTre pamMOHAIBHOTO 4YHWCHA, 3alKCh, CPAaBHEHHWE, YTOPSIOYMBAHUE PAIMOHAIBHBIX YHCEIL
Apudmernyeckne IEHCTBYUA C pallMOHAIBHBIMU YicIaMu. Pemenne 3agay u3 peaabHOM IpakTHKU Ha
YJacTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeNeM: ONPEAEIeHE, IPeo0pa30BaHne BEIPAKEHUI HA OCHOBE
OIIpEJeNeHNUs, 3a1Ch O0NbIINX yncell. IIponeHTsl, 3anuch IPOLEHTOB B BUJE IpoOU U ApoOH B BUIE
IpOLEHTOB. TpHu OCHOBHBIE 331a4X Ha IIPOLCHTHI, PEIICHHE 3a/1a4 U3 PEAIbHON MPAKTHUKH.

[Iprmenenne NpU3HAKOB IEIUMOCTH, PA3JI0KEHHE HA MHOXKUTENIN HaTypabHBIX YHCEI.

PeanpHbIe 3aBUCUMOCTH, B TOM 4HCJI€ IpsiMast 1 00paTHas MPOIIOPLMOHATIBHOCTH.

AnredpanyecKkue BbIpaKeHUsA

IlepemeHHbIE, YUCIOBOE 3HAYCHHUE BBIPAXKEHUS C IMepeMeHHOU. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. IIpencTaBnenne 3aBUCUMOCTH MEXIY BeIMYMHAMU B BUIE (hopMyisl. Beruucienus mo
¢dopmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPaKEHUH, TOKAECTBEHHO PAaBHBIC BBIPAKEHUS, IpaBUiIa
mpeoOpa3oBaHusl CyMM U IIPOU3BEICHUIl, NPaBWIa PACKPBHITUSI CKOOOK M IIPUBEACHUS I0JO0O0HBIX
ClIaraeMblIX.

CBoIiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHorowieHel. CremeHb MHoOrowieHa. CioKeHHE, BBIYMTAaHHE, YMHOXXEHHE
MHOTO4WICHOB. POPMyJIBI COKpALIEHHOIO YMHOXKEHHS: KBaApaT CyMMBI U KBajpar pazHoctH. Popmyna
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOIOWICHOB HA MHOXHTEIIH.

YpaBHeHMs1 U HEPaBEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHS, NpaBWia NPeoOpa3oBaHUs YpPaBHEHUs, PaBHOCHWIBHOCTh
YpaBHEHUH.

JIuneliHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIO KOPHEHN JIMHEHHOro ypaBHEHUS, pELUICHUE
JMMHEHHBIX ypaBHeHHH. CocTaBlieHHE YpaBHEHHH IO YCIOBHIO 3a/1a4d. PeleHne TeKCTOBBIX 3a1ad C
MOMOILBIO YpaBHEHHH.

JluneiiHoe ypaBHEHHE C JIByMs INE€peMEHHbBIMH KU ero rpaduk. Cucrema OBYX JIMHEHHBIX
ypaBHEHHUH C IBYMs NIepeMEHHBIMU. Perienue cucteM ypaBHeHui criocobom noactanoBku. [Ipumepsr
PEILIeHNs TEKCTOBBIX 33124 C TIOMOLIBIO CUCTEM YpaBHEHHH.

DyHKINH

Koopaunara Touku Ha npsiMoil. UncaoBele TpoMeXyTKH. PaccTosiHre MeXay OByMS TOUKaMHU
KOOPAUHATHOM MPSIMOIA.

[IpsamoyroneHas cucrema koopaunaT, ocu OX m Oy. AOcumcca W opAuHATa TOYKH Ha
KOoOpAnWHaTHOH miockocTH. [Ipumeps! rpadukos, 3aganHbix popmynamu. UteHne rpaduKoB peabHbIX
3aBucuMoctel. [lonsatue ¢pynkuuu. I'paduk pynknuu. CoiictBa Qynkumii. Jlunernas ¢yHnkuums, eé
rpaduxk. ['paduk Gpynkuun y = |X|. ['padudeckoe perieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHEHUI.

8 KVIACC

Yucaa 1 BLIYMCIEHHAS KBaI[paTHBIfI KOpPCHb U3 4YucJia. ITousarue 06 HUppalOHAJIbLHOM 4YHUCIJIC.
HGC)ITI/I‘{HLIC HpI/I6J'II/DKCHI/ISI HUppaluOHAJIIbHBIX YHUCCIL. CBoiicTBa apI/I(bMCTI/I‘lCCKI/IX KBaJApaTHbIX



KOpPHEHl M UX MpHUMEHEHHE K TMPeoOpa3OBaHUI0 YHUCIOBBIX BBIPOKCHUH W BBIYHACICHUSM.
HelicTBUTENbHBIE YKCTIA.

Crenenb ¢ 11eJIbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHmapTHas 3alMCh YHCIIA.

AaredpanyecKkue BbIpaKeHHUs

KBagpatHsblil TpEXUIeH, pa3IoKEHUE KBaAPATHOTO TPEXWICHA HA MHOYKUTENH.

Anrebpaundeckas 1poob. OCHOBHOE CBOMCTBO aireopandeckoi qpoou. CrokeHue, BhIUUTaHKE,
YMHOKEHHE, JeJIeHHe anredpandeckux Ipooeii. ParmonaipHble BRIpAKEHHS U UX ITPe0Opa3oBaHue.

YpaBHeHUd U HEPABEHCTBA

KBanparnoe ypaBuenue, hopmyia KopHel KBagpaTHOTO ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHWH, CBOIAIIMXCA K JHMHEWHBIM W KBaapaTHeIM. llpocreidimme apoOHO-pannoHaIHHBIE
YpaBHEHHUS.

I'padmueckas wHTEpmpeTanuss ypaBHEHHH C ABYMS IEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMs NepeMeHHbIMU. [IprMephl pelieHns CUCTEM HEIMHEHHBIX YPaBHEHUH C JABYMsI
[IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a9 anreOpandecKuM CIIoCOO0M.

YucnoBble HEpaBEeHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ oHOM mepeMeHHON. PaBHOCHUIILHOCTD
HEpaBeHCTB. JInHEHHbIC HepaBEHCTBA C OAHON NepeMeHHONH. CHCTEMBI TMHEHHBIX HEPABEHCTB C OJTHOM
MePEMEHHOM.

DYyHKUMHU

[Toustne ¢ynkmuu. OOIacTh ONpeneicHUs W MHOXKECTBO 3HadeHWU (yHKmuA. CriocoObl
3amaHus QPyHKINH.

I'padmk dysxmun. Urenne cBoicTB ¢yHKImU o e€ rpaduky. [Ipumeps! rpadukos GyHKIIA,
OTPpaXKarOLUX PEAIbHbBIE POLECCHI.

OyHKINY, OMUCHIBAIONINE TPSAMYI0 M OOpaTHYIO MPOIMOPLUUOHANBHEIE 3aBUCHUMOCTH, WX
rpadukn. Oynkman y = X2, y = X3, Y = \X, y=|x|. ['padudaeckoe pelieHne ypaBHCHHII I CHCTEM
YpaBHEHUH.

9 KJIACC

Yucaa 4 BbIYUCTEHUS

PaHI/IOHaJIBHBIe quciia, uppalroHaJIbHbIC YUCiIa, KOHCYHBIC U OeCKOHEYHBIE JACCATUYHBIC I[p06I/I.
MHO0K€eCTBO I[GflCTBI/ITCHBHBIX HHUCCII, )j[Cf/iCTBI/ITCHBHBIC quciia Kak GeCKOHeqHI)Ie JACCATUYHBIC I[pO6I/I.
Bsaumno OOHO3HAYHOC COOTBETCTBUE MCKIAY MHOXKCCTBOM I[eflCTBI/ITeHBHI)IX quceil u KOOpHHHaTHOﬁ
PSAMON.

CpaBHeHI/Ie IIeI\/'ICTBI/ITeJIBHBIX YHUCCII, apI/I(I)MeTI/I‘IeCKI/Ie )j[Cf/iCTBPIiI C I[Cf/iCTBPIT@.HBHLIMI/I qucjaMu.

Pa3meprr 00 BEKTOB OKPYKAIOIMIEr0 MUPA, IIIUTEIHHOCTD IIPOIIECCOB B OKPYIKAIOIIEM MHUpE.

[TpubmmkéHHoe 3HaYeHNE BEIMYMHBI, TOYHOCTh puOmmkennd. Okpyrienue uucen. [Ipuknaka
1 OIIEHKA Pe3yJIbTaTOB BHIYHCICHHMN.

YpaBHeHUd U HEPaBEHCTBA

JIuneitHoe ypaBHeHUE. PelieHrne ypaBHEHUM, CBOSIIMXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCS K KBaJpaTHbIM. bHUKBaapaTHOE
ypaBHeHue. IIpuMepbl penieHuss ypaBHEHUW TpeTbe M YEeTBEPTOW CTENeHEeH passioKeHHWeM Ha
MHO>KHUTEITH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHUH. PelieHne TEeKCTOBBIX 3a1ad airedpandecKuM
METOJIOM.

YpaBHeHHE ¢ IByMs IEpEMEHHBIME 1 €To Tpaduk. Permenne cucreM AByX JTHHEHHBIX YpaBHEHUH
C ABYMS IepeMEeHHBIMH. Pellienre cucTeM ABYX ypaBHEHHH, OJHO W3 KOTOPHIX JTMHEWHOE, a IPyroe —
BTOpO¥ creneru. | 'paduueckas HHTEPIpETAIHS CHCTEMBI YPaBHEHHHN C IByMSI IIEPEMEHHBIMIL.

Pemenne TEKCTOBBIX 3379 anreOpanIecKuM CIIOCOOOM.

YucinoBble HEpaBEHCTBA U UX CBOMCTRBA.



Pemienue JnMHENHHBIX HEPAaBEHCTB € OJHOM IIEPEMEHHOM. PerieHne cuCTEM JMHEMHBIX
HEpaBeHCTB C OJHON mepeMeHHoW. KBamparHple HepaBeHcTBa. ['paduueckas HHTEprpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DYyHKUNHU

Kanpatnunas ¢pynkuus, e€ rpaduk u coiicta. [lapabomna, KoOpIMHATH BEPIIMHBI TapaboIIHI,
0Cb CUMMETPHH 11apaloJIbL.

Ipaduxu dymximit: y = kx, y = kx + b, y = kix, y = x3, y =X, ¥ = |x| 1 nx cBoiicTsa.

YuciioBble MOCTCAOBATEIBHOCTH H NPOIPecCHH

[lonaTre 4YHMCIIOBOM TOCNENOBATEIBHOCTH. 3aJaHHE TIOCIE0BATEIBHOCTH pPEKYPPEHTHON
(dhopMmyJtoit 1 hopMyJIOii N-TO YieHa.

Apudmerndeckass 1 reoMeTpuuecKas nporpeccur. @opMyisl N-ro wieHa apupMeTHIecKoi u
FeOMETPUYECKOM MPOTPECCHiL, CyMMBI IIEPBBIX N YICHOB.

N3o0paxkeHne 4YiIeHOB apU(PMETHYECKOW W TEOMETPUYECKOW MpOoTrpeccHid TOYKaMH Ha
KOOPJMHATHON TIOCKOCTH. JINHEHHBIN 1 SKCITOHEHITMANBHBIH pocT. ClI0)KHBIE MTPOLEHTHI.

IIVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS HIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yabTaThl OCBOCHHA TPOTPaMMBI  y4eOHOTO Kypca  «Anrebpay
XapaKTepU3yIoTCs:

1) naTpuoTHYecKOe BOCIUTAHME:

IIPOABJIICHUEM HMHTEPECAa K MPOILIOMY W HACTOALIEMY pOCCHﬁCKOfI MaT€MaTUuKH, HCHHOCTHBIM
OTHOIIIEHHEM K JIOCTHXKEHHUAM POCCUMCKHX MaTeMaTHKOB U POCCHUMCKON MaTeMaTU4eCKOW IIKOJIbI, K
WCTIOJIH30BAHMIO STUX JOCTHKEHUH B IPYTHX HayKaxX M MPHUKIAJAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCTIMTaHUeE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealn3alud ero Ipas,
MIPEJICTABIIEHUEM O MAaTeMaTHYEeCKHX OCHOBaX ()YHKIIMOHMPOBAHHSA PA3TUYHBIX CTPYKTYD, SBICHHM,
MpoTeTyp TPakIaHCKOTO oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ITHUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPHUMEHEHHEM IOCTI)KEHWH HAayKH, OCO3HAHHUEM
BaXHOCTH MOPAJIbHO-ITHYECKUX MTPUHIIUIIOB B JIETEITFHOCTH YUEHOTO;

3) TpyaoBOe BoCIMTAHME:

YCTaHOBKOH Ha aKTWBHOE YYacTHE B pEIICHWH MPaKTHYECKHWX 3aJad MaTeMaTHYeCKOH
HaIPaBIEHHOCTH, OCO3HAHNEM BaXHOCTH MaTeMaTHIeCKOT0 00pa30BaHMs Ha MPOTHKEHUH BCEH KU3HU
IUTS yCTIeTITHON PO (heCCHOHAILHON NeATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM H IIOCTPOSHUEM WHANBHLY ATbHOW TPAaeKTOPUH 00pa30BaHMS U )KM3HEHHBIX IJIAHOB C yIETOM
JITIHBIX MHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTu4YecKoe BOCIUTAHUE:

CHOCOOHOCTHIO K AMOITMOHATEHOMY M ACTETHYECKOMY BOCTIPHUSITHIO MaTEMaTHYECKIX OOBEKTOB,
3a/1a4, PemeHni, pacCyKACHNH, YMEHHIO BHIETh MaTeMaTHIECKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 IO3HAHMSL:

OpHEHTallMel B JAEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPa3BUTHA 4YEJNOBEKa, TMPHUPOABI W oOmiecTBa, IMOHUMaHUEM
MaTeMaTHYeCKOW HAyKH Kak cephl YeIIOBEUYECKOHN NEATENLHOCTH, ITANOB e€ Pa3BUTHA H 3HAYUMOCTH
JUT pa3BHUTHUS [WBUIN3AINH, OBJAJICHUEM S3bIKOM MAaTeMAaTHKH W MaTEeMaTHYECKOW KyIbTYpPOH Kak
CPEICTBOM IIO3HAaHHWA MHpPA, OBIAJCHHEM TMPOCTSHININMH HAaBBIKAMH  HCCIEI0BaTENLCKON
NEeSITeTbHOCTH;

6) ¢usunyeckoe Bocnuranue, popMHpPOBaHHE KYJIbTYPbl 3A0POBbSI U 3MOLMOHAJIBLHOIO
0J1aronoyYns:



TOTOBHOCTBIO MPHUMEHITh MaTeMaTHYECKHE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbS, BEACHUS
3I0pOBOTO 00pa3a XM3HH (3I0pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATHH M OTHABIXA,
peryinsipHas GU3NUEcKasi akTHBHOCTS ), CPOPMHUPOBAHHOCTBIO HAaBBIKA PEQIICKCHH, TPU3HAHIUEM CBOETO
MpaBa Ha ONIMOKY W TaKOTO XKe MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUCHTAIlEH Ha TNPHMEHEHHWE MaTeMAaTHYECKUX 3HAHWU JUIsl pelleHus 3ajad B o0jacTu
COXPAaHHOCTH OKPY>KaIOIIeH Cpeibl, TNIAaHUPOBAHUS MTOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCTIEICTBUI
JUTS OKPY>KaroIIel Cpeabl, OCO3HAHUEM TII00ATBHOTO XapaKkTepa SKOJIOTHIECKAX MPOOIeM U Iy Tel ux
perieHus;

8) aganTanus K M3MEHAIOIMMCS YCJIOBUAM COIUATBHOI M MPUPOIHOIA cpeabl:

TOTOBHOCTBIO K JACWCTBUSIM B YCIOBHSX HEOIPENSTIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO IeSTeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCA y APYTUX JFOACH,
PHOOpETaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMITIETEHITUH U3 OTIBITA IPYTHX;

HEOOXOJMMOCThI0 B (POPMHPOBAHMU HOBBIX 3HAaHWW, B TOM HHCIE (POPMYIHPOBATH HIEH,
MTOHATHS, THIIOTE3BI 00 00BEKTaxX U ABIEHIHX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH NE(UIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPHHUMATE CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TpeOylommuii KOHTPMEpP, KOPPEKTHPOBAaTh NPHWHUMAaEeMble pEIIeHUS ©  JeHCTBHA,
(hopMyIIMpOBaTh M OIICHWBATH PUCKHU U TTOCIIEJCTBHSA, ()OPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

IHo3naBaTeJbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUSA

ba3zoBble Jloruueckue JelcTBUS:

e BBIBIITh W XapaKTePHU30BATh CYIIECTBCHHBIC IPH3HAKH MAaTEMaTHICCKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXAYy NOHATHUSAMH, (QOPMYIHPOBATh OIpPEAEICHNS TOHATHH,
YCTaHABJIHMBATh CYIIECTBEHHBIN NMPHU3HAK KiaccH(UKAIWU, OCHOBAHUS IS O0OOIICHUS U
CpaBHEHUS, KPUTEPHUN TPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHMATh, (OPMYIHPOBATh H IPEOOPa3OBBIBATH CYXKIACHUSA: YTBEPAWTEIBHBIE H
OTpHIIaTENbHbIE, SANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHEIE,

® BBIABIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W WM TPOTHBOpedns B (akTax,
JAHHBIX, HAONIOMEHUAX W YTBEPXKACHUSIX, TNpeIyiaratb KPUTEPUH U BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

e JenaTh BBIBOJBI C WCIOJB30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITFOUYEHHUH, yMO3aKITFOUEHUH 110 aHAIOTHH;

e pa30buparh JOKa3aTENbCTBA MAaTEMATHYECKUX YTBEPXKIACHUH (TPSMBbIE U OT MPOTHBHOTO),
MIPOBOJUTH CAaMOCTOSITENIFHO HECIOXKHBIE JIOKa3aTelNbCTBA MaTeMaTHUecKuX (PakToB,
BEICTpaWBaTh apryMEHTAIUI0, TPUBOJUTH TPUMEPHl M KOHTPHPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBEIOMpATH crioco0 pemieHus y4eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BEIOMpATh HarboJliee MOAXOASIINNA C YYETOM CAaMOCTOSATENBHO BBIJICIEHHBIX KPUTEPHEB).

ba3zoBrbie ucciienoBaTebCKHE AeiiCTBHS .

®  HCIIOJIB30BaTh BOMPOCH! KaK HMCCIIEI0BATEILCKUN MHCTPYMEHT MO3HAHUs, (POPMYIIMPOBATh
BONIPOCHI, (DUKCHPYIOIIUE MPOTUBOpPEYHE, IMPOOJIEMYy, CaMOCTOSATENBHO YCTAHABIMBATH
HCKOMOE U JJaHHOE, POPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIIUIO0, MHEHHUE;

® TPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IDIaHY HECIIOXKHBIH OKCIEPUMEHT,
HeOOoJIBIIIOe MCCIIEIOBAHUE 0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEXKITy COOOH;

®  CaMOCTOSATENIHEHO (DOPMYJIHUPOBATH OOOOINEHNS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJIOICHUS, WCCIICJOBaHUS, OIICHUBATh JOCTOBEPHOCTh IIOJNIyYCHHBIX pPE3yJbTAaTOB,
BBIBOJIOB M 00O0OIIEHHIA;



IIPOrHO3UpPOBATHE BO3MOXKHOC pPa3BUTUEC NPOIECCA, a TAKIKE BBIABUTATH MPEAIIOIOKCHUA O
€r0 pasBUTHUHU B HOBBIX YyCJIOBHUAX.

Pa6ota ¢ unopmanueii:

BBISBISITh HEJJOCTATOYHOCTh U W30BITOYHOCTh MH(POPMAIINH, JaHHBIX, HEOOXOJAUMBIX IS
peuieHus 3ana4u;

BBIOWpaTh, aHAIM3UPOBATh, CHUCTEMATHU3WPOBATh W WHTEPIPETUPOBATH WHGPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM NpECTaBICHUS;

BeIOMpaTh (OpMy TpelncTaBiIcHUs MHGOPMAIMU W HIUTIOCTPUPOBATH pellaeMble 3a1adu
CXeMaMu, TuarpaMMamMu, HHOU rpaduKkoit u MX KOMOMHAIIUSMUY,

OIICHMBATh HAAEKHOCTh MH(GOPMAIMU IO KPUTEPHSM, MPEIJIOKECHHBIM YUHUTENIEM WU
c(OpPMYJIMPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHl/lKaTl/IBHLIe YHuBepcCajJabHbIC yqeﬁm,le lleﬁCTBHﬂ:

BOCIIPHHUMATh W (OPMYJIHPOBATh CYXJICHHSI B COOTBETCTBUU C YCJIOBUSIMH M UEISIMU
o01IeHw s, ICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITUChMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHUS IO XOJAY PElIeHUs 33Jauyd, KOMMEHTHPOBATh MOJIYy4EeHHBIN
pe3yJbTart;

B XOJ¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI, MPOOJIEMBI,
pelaeMoii 3a]1a4u, BRICKa3bIBaTh HJICH, HAIICTICHHBIC HA TIOUCK PEIICHHS, COTIOCTABIISITH CBOU
CYXKJICHHS C CYXICHHSIMH JPYTHX YYacTHHKOB Juanora, OOHapyXHWBaTh pa3indue U
CXOJICTBO TIO3UIHH, B KOPPEKTHOH popMe hopMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS,
NPE/ICTABIIATh PE3YNbTAThl PENICHUS 3aJlauM, JKCIICPUMEHTa, HCCICAOBAHMSA, MPOCKTA,
CaMOCTOSITEIBHO BBIOMPATh (QOpMAT BBICTYIUICHUS C Y4YETOM 3a/Ja4 MNpPE3CHTAIMH U
O0COOCHHOCTEH ayJUTOPHH;

MOHUMATh M HCIIOJB30BATh MPEUMYIECTBA KOMAHIHOW M WHIUBHUYaJbHOW PabOTHI MPHU
pEIICHN YYeOHbIX MAaTEMATHUCCKUX 33134,

NPUHUMATh 1IeJIb COBMECTHOW JESTENhHOCTH, IUIAHHPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpenensiT BUABI padoOT, AOTOBAPUBATHCSA, OOCYXKAATh MPOIECC W PE3yNbTaT
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYMIIOBHIX (opMax padoThl (0O0CYyX aeHus, OOMEH MHEHHSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBITIONHATH CBOIO 9acTh pabOThl U KOOPJIUHUPOBATH CBOU JICHCTBUS C
JPYTUMH YJCHAMH KOMaHJIbI, OIICHUBATh KA4YeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT TO
KpHUTEpUAM, cHOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepcajibHble y4eOHbIe el CTBUSA
Camoopranuszanus:

CaMOCTOSITEIbHO COCTABJIATD IIJIaH, AJITOPUTM PEIICHHS 3a/1a4u (MJIM ero 4acTh), BEIOUPATh
Croco0 pemeHus ¢ y4€TOM HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA MHTEJIEKT:

BJIaJeTh cloco0aMH CaMONPOBEPKH, CAMOKOHTPOJISl Ipolecca W pe3yibTaTa peIeHUs
MaTeMaTH4ecKoi 3a1auu;

NpeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH DELICHUM 3aJa4d, BHOCUTb
KOPPEKTUBBl B JAEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HANIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa IEATEIBHOCTH IOCTABIEHHONW LENH WU YCIOBUSM,
OOBSICHATh MPUYMHBI AOCTHXKCHUSI WM HENOCTIDKEHMS LENH, HAXOOUTh OLIMOKY, AaBaTh
OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K xoHIty 00ydenus B 7 kjacce 00y4arOnUiics MOMYyYUT CICTyIOIINE PEAMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYUCIEHHUA



BrImonHsaTh, coderas yCTHbIE W THCBMEHHBIE TNPUEMBI, apUPMETHUYECKUE HCUCTBHS C
palrOHANTBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHMs YUCIOBBIX BBIPAKECHUM, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHHUH IPOOHBIX BBIPAXKECHUH, COMEPKAINX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[epexonuTh OT OHON GOPMEI 3aMucH YUcen K Apyroi (mpeoOpa3oBhIBaTh ACCATHYHYIO IPOOH
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATHYHYIO JIPOOB).

CpaBHUBATh U YHOPSIIOYUBATH PAllIOHATBHBIE YHCIIA.

OKpyTrIATh YHCTa.

BEIMONHATE TPUKWAKY W OIEHKY pe3yJibTara BBIYHCICHWH, ONEHKY 3HAYEHWH YHCIOBBIX
BBIpQKEHHI. BBIMOMHATE IEHCTBUS CO CTEMEHSIMU C HATYPaTbHBIMH MTOKA3aTEeISIMU.

[MpuMeHsTs IPU3HAKY JCTHUMOCTH, PA3JIOKEHHE Ha MHOKUTEIH HATYPAITbHBIX YHCEIL.

Pemiath MpakTHKO-OPHEHTHPOBAHHBIE 33Ja4yl, CBS3aHHBIE C OTHOIICHHEM BEJIHYHH,
MPOTIOPIMOHATFHOCTRIO BEITMYUH, MPOIECHTAMK, WHTEPIPETUPOBATh PE3YJIbTaThl PEHICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOIICTBAMH paccCMaTpUBAEMbIX OOBEKTOB.

AnredpanyecKkue BbIpaKeHUsA

Hcnonp3oBath anreOpanyeckyto TEPMHUHOJOIMIO W CHUMBOJIMKY, NPUMEHATH €€ B IIpolecce
OCBOCHHS yIeOHOTO MaTepHaa.

HaxonuTs 3HaueHNs OyKBEHHBIX BBIPAKCHUH IIPH 3aJaHHBIX 3HAYCHUAX EPEMEHHBIX.

BrimonusaTe npeoOpa3oBaHMs LENOTO BHIPAKEHHS B MHOTOWIEH NPHUBEICHUEM IOJ0O0HBIX
ClIaraeMbIX, PaCKPhITHEM CKOOOK.

BhInonHATh YMHOXKEHNE OJHOWIEHa HA MHOTOWIEH U MHOTOWIEHAa Ha MHOTOUYIEH, IPUMEHATh
(hopMyIIBI KBaIpaTa CyMMBI U KBaJpara pa3HOCTH.

OcyImecTBIATh PAa3JI0KEHUE MHOTOWIEHOB Ha MHOXKUTEJIH C ITOMOILBIO BHIHECEHHSI 32 CKOOKHU
00I11ero MHOKHUTEJISL, TPYIIIIMPOBKHY CJIaraeéMblX, IPUMEHEHUS (OPMYJI COKPAILEHHOTO YMHOXKEHUS.

[Ipumensars npeoOpa3oBaHKs MHOTOWICHOB AJIS PEIICHUS PasjIMYHBIX 33a7ad M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTHKH.

Hcrmonp30BaTh CBOWMCTBA CTEMCHEH C HATYPAIBHBIMH TIOKA3aTENsIMH UIA IpeoOpa3oBaHUs
BBIPa)KEHUH.

YpaBHeHMs1 1 HEPaBEHCTBA

Pemate nuHelHBbIE ypaBHEHHMsI C OJHOW IEPEMEHHOW, NPUMEHsA MpaBwia mepexona oOT
HCXOJIHOTO YPaBHEHHS K PaBHOCHIILHOMY eMy. [IpoBepsTh, SBISETCS M YMCII0 KOPHEM YPaBHEHHUS.

[IpumensaTs rpadudeckre METOIbI IPU PEILICHUN TMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[lonOupare mpuMepsl Hap 4YMCeN, ABISIIOIIMXCS PELICHHEM JMHEHHOTO YpPaBHEHMS C ABYMS
NIEpPEMEHHBIMH.

CTpouTth B KOOPJMHATHOM INIOCKOCTU I'padUK JMHEHHOTO ypaBHEHUs C ABYMS IEPEMECHHBIMU,
MOJIB3YACH IPad)KOM, IPUBOJUTH IPUMEPHI PEILICHHS yPAaBHEHUSL.

Pemate cuctembl ABYX JHMHEHHBIX YpaBHEHHH C JBYyMsI IIEPEMEHHBIMH, B TOM YHCIIE
rpaduIecK.

CocraBnsaTh U pelaTh JMHEHHOE YpaBHEHHE WIHM CUCTEMY JIMHEHHBIX YPaBHEHHH 1O YCIOBHIO
3aJa4i, MUHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1auy MOJIyUYCHHBIH pPe3yIbTaT.

DyHKINH

N300paxarh Ha KOOPAWHATHON NMPSIMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpPIMHATAM,
Jy4H, OTPE3KH, HHTEPBAIIbL, 3aIIMCHIBATH YHUCIOBBIC TPOMEKYTKU Ha alTreOpanyecKoM SI3bIKE.

OTMeuaTs B KOOPAMHATHON IJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAMHATaM, CTPOUTH IpaduKu
nHelHbIX QyHkuuil. Ctpouts rpaduk GpyHKkuum y = [x|.

OmnuceiBaTh ¢ MOMOIIBIO (PYHKIMH M3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMH: CKOPOCTH,
BpeMs1, pacCcTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKLIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonumare Tpaduyeckuil crocod MNpencTaBiICHUS M aHanM3a WHQOpPManuM, HU3BJIEKaTh M
HWHTEPIIPETUPOBATh HH(POpMaIHIO U3 TPagUKOB peasbHBIX IPOLECCOB U 3aBUCHMOCTEH.

K koHy 0oOyuenus B 8 kj1acce oO0ydaromuiicst MOIYYHT CIEIYIOLME NPEeAMETHBIE Pe3YIbTaThl:



Yucaa 4 BbIYUCTEHUS

Hcnonp3oBaTh HadalbHBIE IPEJCTABICHHUS O MHOXECTBE JEHCTBUTENbHBIX YHCEN IS
CpaBHCHUS, OKPYTJICHHS ¥ BBIYHCICHUN, HW300paxkaTh [EHCTBUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJHMHATHOM MPSMOIA.

[TpuMeHATh MOHATHE apUPMETHYSCKOr0 KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHH,
WCHOJB3Ys] TPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBINOJHATH IPe0oOpa3OoBaHUs  BBIPAKCHHIH,
CoJIeprKaInX KBaJIpaTHbIe KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJBITUX W MAIBIX YUCEN C MOMOIIBIO JECATUYHBIX Ipo0el U cTeneHei
gucna 10.

Auredpanyeckue BbIPaskeHUs

[IpuMeHSTE MOHSATHE CTEIIEHH C TICJTBIM MTOKa3aTelIeM, BBITIOHATE MPe0Opa30BaHMsI BEIPAKEHUH,
COJIEpIKaIMX CTENEeHH C IIeJTBIM MTOKa3aTesleM.

BEBIMOTHATE TOXKIECTBEHHBIE TPE0Opa30BaHMsI PAIMOHAIBHBIX BRIPAKCHUN HA OCHOBE MPABHUII
JeCcTBHUI HaJl MHOTOYWICHAMH U alre0pandecKuMy APOOSIMU.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTENH.

[IpumensaTs mpeoOpazoBaHus BBIPRKEHWH MU pPEIICHUs Pa3UYHBIX 33/ad U3 MaTEeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHOU MIPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pewate nuHeiiHbIe, KBaAPATHBIE YPaBHEHNS U PAMOHAJIBHBIE YPABHEHHUS, CBOJSALIUECS K HUM,
CUCTEMBI JIBYX YPaBHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBoauTe NpOCTEHIINE HCCIENOBAHUSA YPABHEHHM W CUCTEM YpaBHEHUU, B TOM YHCIE C
MpUMEHeHNeM TpaduvecKuX IpeCcTaBleHNi (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WM CHCTEMa
YpaBHEHUH peIIeHus, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

[lepexomuTh OT croBecHOU (HOPMYIMPOBKH 3a/1a4H K €€ anredpandecKor MOJEIH ¢ MMOMOIIBIO
COCTAaBJICHUS YPABHEHUSI WJIM CUCTEMBI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy TIOJYyYEHHBIHI pe3ysbTar.

[IpumeHsATh CBOWCTBAa YHUCIOBBIX HEPABEHCTB Ui CPAaBHEHHS, OLEHKH, pElIaTh JIMHEUHBIE
HEPaBEHCTBA C OJIHOM MEPEeMEHHOW M WX CHCTEMBI, JaBaTh TPadUIeCcKy0 WILDTFOCTPAIIMI0O MHOXKECTBA
pELIeHU HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKINH

[lornMaTe ¥ UCTONB30BATh (PYHKIMOHAJIBHBIE TIOHATHS W S3BIK (TEPMHHBI, CHMBOJNYECKIE
0003HaYeHUs), OMpeAeNATh 3HaUYeHHWe (QYHKIMH IO 3HAYCHUIO apTyMEHTa, OINpPENeliaTh CBOMCTBa
¢byHKIMH 10 € TpaduKy.

Ctpouts TpaduKu 3IeMEHTapHBIX (YHKIIHA BUAA:

y =k/x,y =x2,y =x3,y = x|, y = VX, OIICHIBATb CBOMCTBA YHCIOBOI (DYHKIIHH 110 68 rpaduKy.

K xoHIity o6ydenus B 9 kijacce 00yJaronuiics MOIydUT CIeTyIOIre IPeIMETHBIE Pe3yIbTaThl:

Yucaa U BbIYMCTCHUS

CpaBHHBATh U yHOPSAJOUYMBATH PALMOHATIBHBIE U UPPALIMOHATIbHBIE YUCIIA.

BremonnaTe apudmMerndeckne NEUCTBUS C PAlMOHATHHBIMH YHUCIAMH, COYETas yCTHBIE W
[UCHbMEHHBIE NPUEMBI, BBIIIOIHSITH BBIYUCICHUS C UPPALUOHATBHBIMU YUCIAMHU.

Haxonute 3HaueHus cTemeHed ¢ LENbIMH IMOKA3aTeIMU M KOPHEW, BBIYUCISATH 3HAYCHUS
YHUCIIOBBIX BBIPAXKCHUU.

OKpyTJIsTh NEHCTBUTENbHBIC YUCIA, BBIMOIHATE NPUKUIAKY PE3yjbTaTa BBIUKCICHUM, OLIEHKY
YHUCIIOBBIX BBIPAXKCHUU.

YpaBHeHMs1 U HEPaBEHCTBA

Pewiate nuHeliHbIE W KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOASILUECS K HUM, IIPOCTEUIINE
IpOOHO-paIOHAEHBIE yPaBHEHMS.

Pewate cucrteMbl IBYX JUHEHHBIX YpaBHEHUI C ABYMsI MEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM.



Pemate TeKCTOBBIC 3aa4y alreOpandeckKuM CIOCOOOM C IMOMOIIBIO COCTABIECHHS ypPaBHEHUS
WJIM CUCTEMBI IBYX YPAaBHEHUHN C ABYMS IIEPEMEHHBIMMU.

IIpoBomuTe mpOCTEHIIME HCCIENOBAHUS YPABHEHMM M CUCTEM YPaBHEHHUH, B TOM YHCIE C
NpUMEHEHHEM TrpaduvecKuX TpeNcTaBlIeHni (yCTaHABIMBATh, HMEET JIM ypaBHEHUE HIIM CHCTEMa
ypaBHEHH peIeHus], €CIIM UMEET, TO CKOJIbKO, U TpoYee).

Pemarp nuHeliHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300paXKaTh PEIICHNE HEPABEHCTB
Ha 4YMCJIOBOM NPSMOM, 3allUChIBaTh PELIEHUE C IIOMOIIBE0 CUMBOJIOB.

Pewate cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYANOLIUE KBAAPATHOE
HEPaBEHCTBO, M300PaXKaTh PEIIEHNE CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOM MPSAMOIA, 3aIMCHIBATH PEIICHUE
C IIOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELLIEHUU PA3IMYHBIX 3a]1a4.

DYyHKUMHU

Pacrio3HaBath (DYyHKIMHM HM3yYeHHBIX BHIOB. [IOKa3pIBaTh CXEMAaTHUECKH PACIOJIOKEHHE Ha
KOOPIMHATHO# TutockocTH rpadukoB GpyHkimil Buma: y = kX, y =kx + b,y =k/x,y=ax2 + bx +c,y =

X3, Y =X, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIT KOI(DHIMEHTOB, ONUCHBATH CBOMCTBA (Y HKIIHIA.

CTpouTh 1 N300pakaTh CXEMaTUICCKH I'PAaPUKN KBAAPATUIHBIX (DYHKITHIA, ONMCHIBATH CBOHCTBA
KBaApaTUIHBIX QYHKINH 10 UX TpaduKam.

Pacno3naBate kBaspaTHyHyl0 (QYHKOUIO 1O (opMysie, MPUBOIUTH MPUMEPHI KBaAPAaTHIHBIX
(hyHKIMI 13 peaTbHON KU3HU, GU3HKHU, TEOMETPHH.

YucioBble NOC/Ie0BATEIHLHOCTH H MPOTrpeccuu

Pacno3HaBath apu@MeTHyecKyl0 W Te€OMETPHUYECKYI0 MPOTPECCHH TPH Pa3HBIX CII0COOax
3aJIaHMsL.

BrImonHATE BBIYUCIEHUS C WCHOJB30BaHWEM (OpMyd N-ro djleHa apuQMEeTHYecKOl W
reoOMETPUYECKON MPOTPECCUid, CYMMBI MTEPBBIX N YJICHOB.

N3o06paxarp 4iieHsl TOCIeI0BATETFHOCTH TOYKAMH Ha KOOPAMHATHOHN TTIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMH IIOCIIEAOBATENBHOCTSAMH, B TOM YHCIE 3a7add U3
peabHOM KHU3HU (C MCIIONIB30BaHNEM KANBKYJISTOPA, IUPPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue KoJsmnuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppPoBbIE)
pa3aejioB U TeM KouTpoJbHbIe IIpakTH4eckune
n/n Bcero o0pa3oBaTesibHbIE Pecypchl
NporpamMmel padoTbI padoThI
Yucna u
1 BBIYUCJICHHUS. 25 1 bubnuorexa [JOK
Panmonanbabie https://m.edsoo.ru/7f415b90
yucia
9 Anrebpanueckue 27 1 bubnuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatel u o4 ) bubmnoreka LIOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE M 6 1 bubmmoreka [JOK
000011eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 6
[MPOI'PAMME



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 KUIACC

HaunmenoBanue KounuyecTBo yacos
Ne daekTpoHHbIe (L (PpoBbHIE)
w/n Pa3acjioB U TEM Beero KouTpoabHbie IIpakTnyeckue 06pa30BATEILHbIC PECYPChI

NPOrpamMMsbl padoThI padoThI

1 OYHKIHH. 5 0 bubnmnorexka HOK
OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
Yucna u

2 BBIYMCIICHHUSI. 15 1 bubamoreta LIOK

https://m.edsoo0.ru/7f417af8

KBangpaTtHble KOpHU
Yucna u

3 BBIYUCJICHHUS. 5 0 bubnuorexa [JOK
CremneHs ¢ 1LEIbIM https://m.edsoo.ru/7f417af8
noKa3aTresiem
Anrebpanueckue

4 BBIPKCHHSI. 5 0 bubnuorexa HOK
KBangpaTHbiit https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpanueckue

5 BBIPAXCHUSI. 15 1 bubnuoreka LIOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHUs U

5 HEpaBEHCTBA. 15 1 bubmuotexa HOK
KBagpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS



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

YpaBHeHus u
7 HEpaBEHCTBA. 13 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
VYpaBHe
8 Hep ;;;IE; 12 butmmoreka [IOK
P ' https://m.edso0.ru/7f417af8
Hepasenctsa
9 OYHKITUH. 9 bu6nuorexa [IOK
Yucnosbie GyHKIUA https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue 6 bubnuoreka LIOK
00o01ieHne https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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

9 KUIIACC

HaumeHnoBaHue KouaunyecTBO yacos
Ne duekTpoHHbIe (LM (PpOBbHIE)
pa3jiejioB H TeEM KonTtpoJsbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYpPChI
porpaMMsbI padoTsI padoThbI
1 Yucna v BEIYUCICHUS. 9 1 1 bu6mmoreka [IOK
JleficTBUTENIbHBIC YHCIIA https://m.edso00.ru/7f419d08
YpaBHeHUS U
2 HEpaBEHCTBA. Y paBHEHHS 14 1 0 bubmorexa LIOK
p . 7P . https://m.eds00.ru/7f419d08
C OJTHOW TTePEeMEHHOM
VYpaBHeHus u
3 HepaBeHCTBa. CUCTEMBI 14 1 0 bubmorera [IOK
p L https://m.edso0.ru/7f419d08
YpaBHEHUH
YpaBHeHus u
4 HEpaBEHCTBA 16 1 1 bubnuorexa [IOK
p ' https://m.eds00.ru/7f419d08
HepaBenctBa
bu6nmnoreka [JOK
5 o
YHICHHH 16 1 0 https://m.edso0.ru/7£419d08
6 Yucnaossie 15 ’ 1 but6mmoreka [IOK
MIOCJIEIOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, 18 1 5 Bu6nuoreka [JOK
CUCTEMaTH3alUs 3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 8 5
YACOB I10 [TIPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3Y4YeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

IlonsTHE panMOHAIBHOIO
yucIia

Apudmernueckue
NIEUCTBHUA C
palroHaTFHBIMU YUCIIAMHU

ApudmeTrndeckue
JIEUCTBUA C
paroHaIbHBIMU YHACTIAMHU

Apudmernueckue
JEUCTBHUS C
palMOHAIbHBIMU YUCIAMU

Apudmernueckue
NEUCTBHUA C
palnroHaIFHBIMU YUCIIAMHU

ApudmeTrnaeckue
JIEVCTBUA C
palMOHATLHBIMU YHCIIAMHU




CpaBHeHue,
yIOpsA0UYMBaHNE
paLMOHANIBHBIX YUCEI

CpaBnenue,
YIOPSITIOYNBAHHE
paIMOHATILHBIX YUCEIT

CpaBHeHue,
YIOpSAOYUBAHUE
PpanrMOHaJIbHBIX YHUCCII

10

CreneHb ¢ HaTypaJIbHBIM
nokKasaresem

but6mmoreka [IOK
https://m.edsoo.ru/7f4211de

11

CreneHsb ¢ HaTypaJbHBIM
rokasaresem

but6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HaTypaJbHBIM
HoKasaresem

but6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CrernieHsb ¢ HaTypaJIbHbIM
IIOKa3aTcJICM

bu6anoreka LIOK
https://m.edsoo.ru/7f4218be

14

CrenieHs ¢ HaTypaJIbHbIM
I1O0Ka3aTcjiIeM

15

Penrenne oCHOBHEIX 3a1a4
Ha ApoOH, MPOIEHTHI U3
peasbHON NPAKTUKH

16

Pemrenve oCHOBHBIX 3a7a4
Ha JpoOu, TIPOIICHTHI U3
peaabHOM MPaKTUKU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

17

Pemenrie OCHOBHBIX 3a/1a4
Ha ApoOu, POIICHTHI U3
peabHOM MPAKTUKHU

18

Pemrenne oCHOBHBIX 3a7a4
Ha JApoOH, MPOIEHTHI U3
peasbHON NPAKTUKH

19

[Ipu3HaKku AeTMMOCTH,
pasIokKEHUS Ha
MHOKHTEJIA HATYPAJIbHBIX
qucen

20

[Ipu3Haku nenuMocTy,
Pa3JIOKEHUS Ha
MHOKUTEJIM HATYPAJIbHBIX
qHCell

21

PeannHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIIUOHAIIBHOCTH

22

PeasibHBIE 3aBUCMOCTH.
[Ipsimas u o6paTHas
MPONOPIIMOHATBHOCTH

23

PeanbHble 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPLUOHATIEHOCTH

24

PeannHBIEe 3aBUCUMOCTH.
[Ipsimast u o6patHas
MPONOPIUOHAIBHOCTH




25

ByKBCHHLIC BBIPAXXCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41feec

26

IIepemenHsle.
JomnyctumMble 3Ha4CHUS
IIEPEMEHHBIX

27

DopmyJibl

28

DopMyibl

29

[IpeobpazoBanue
OYKBEHHBIX BBIPAKECHUH,
PacKpbITHE CKOOOK 1
MpUBEJICHUE TTOT00HBIX
cllaraeMbIX

but6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

30

[IpeobpazoBanue
OYKBEHHBIX BBIpa)KEHUH,
pacKpbITHE CKOOOK U
IpUBEJCHUE OJOOHBIX
clTaraeMbIX

bubmmoreka [JOK
https://m.edsoo.ru/7f41fd70

31

[IpeobpazoBanue
OYKBEHHBIX BBIPOKCHUH,
pacKpbITHE CKOOOK U
MpUBEICHNE TTOJOOHBIX
cllaraeMbIX

32

[TpeoOpa3zoBanue
OYKBEHHBIX BBIPaKEHUH,
PacCKpBITHE CKOOOK 1



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MIPHUBEICHUE TI0TOOHBIX

cllaraeMbIX
CBOMCTBA CTEIICHHU C Eub OK
HOIMOTEeKA
33 HaATypaJbHBIM 4
oKasATee https://m.edsoo.ru/7f421382
ToKa3aTelieM
CBolicTBa CTEIICHU C Bu6 OK
oTeKa
34 HATYPaJIbHBIM nomorexa L
https://m.edsoo.ru/7f42154e
MOKa3aTeyieM
CBOMCTBA CTEIECHH C Eub OK
35 HATYpPaJIbHBIM nommorexka I
https://m.edso0.ru/7f4218be
IoKa3aTelieM
36 CrnoskeHue, BLIYUMTAHUE, but6mmoreka [IOK
YMHO)XEHHE MHOTI'OYJIEHOB https://m.edsoo.ru/7f422fca
bubmuoreka IIOK
31 Muorotunemer https://m.edsoo.ru/7f42276e
38 MHOro4eHbI
39 CrnoskeHue, BLIYUTAHUE, but6mmoreka [IOK
YMHO>KCHHE MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BEIYUTAHUC,
YMHO>X€HHE MHOTO4JICHOB
a1 CrnoxeHue, BRIYMTAHUE, bubaunoreka [IOK
YMHOX>XE€HHE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
42 Kontponbnas pabota no teme
"ParnonannpHble ynciia"
43 DopMyIIbl COKpALIEHHOTO bubnuorexa LIOK

YMHOKCHHUA

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

DopMyIIbl COKpALIEHHOTO

bubaunoreka [IOK

a4 YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpALIEHHOTO Bbubmoreka IJOK

YMHOKEHHS https://m.edsoo.ru/7f424c12
16 DopMyIIbl COKpaALIEHHOTO Bub6mmoteka IIOK

YMHOXEHHS https://m.edsoo.ru/7f424fd2
47 DopmyJIbl COKPALLIEHHOTO Bbu6morexa [IOK

YMHOXEHHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenne MHOTOYJICHOB butmmoreka IJOK

Ha MHOYKUTEIN https://m.edsoo.ru/7f423312
49 Paznoxenne MHOTOYJICHOB bubanorexa [JOK

Ha MHOXHUTEIN https://m.edso0.ru/7f4237fe
50 PazosxeHre MHOTOYJICHOB bubmmoreka [JOK

HAa MHOYKHTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHnrne MHOrO4wieHOB

Ha MHOXHUTEJIH

KonTtponsHast paboTta mo
52 teme "Anredpanyeckue

BBIPAXECHUS"

ypaBHCHI/Ie, IpaBujia
53 peo6Opa3oBaHusypaBHEHNS,

PaBHOCHUJIBHOCTDH ypaBHCHHf/'I

JIuHeitHoe ypaBHEHHE C

OJIHOH IIEpEeMEHHOM,
54 AAHOT TIEP

pELICHUE JTUHEUHBIX
ypaBHEHUNU



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

JIuneliHoe ypaBHEHHE C
OZHOM NIEPEMEHHO,

bu6anoreka LIOK

55
pelIeHHEe JIMHEHHBIX https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHoe ypaBHEHHE C
56 OJHOM NEPEMEHHOI,
pELIECHNE JIMHENHBIX
YpPaBHEHUHU
57 Pemenne 3amayg ¢ bubmrorexa [JOK
[IOMOILBIO YPaBHEHUM https://m.edsoo.ru/7f42064e
58 Pemenne 3amayd ¢ bubmunorexa [JOK
MOMOILIBIO YPAaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenne 3amad ¢ bubmmoreka [JOK
MIOMOILBIO YPABHEHHI https://m.edsoo.ru/7f4209a0
60 Pemenue 3amau ¢ Bbubmmoreka IJOK
MTOMOIIBIO YPABHEHUI https://m.edsoo.ru/7f420e6e
JIuHeitHoe ypaBHEHHE C
61 bubaunoreka [IOK
JIBYMA TICPEMCHHDIMH 1 https://m.edsoo.ru/7f427c32
ero rpauk
JIuneliHOe ypaBHEHHE C
62 BYMsI IEPEMEHHBIMH U bubmorexa OK
By p https://m.edsoo.ru/7f427e8a
ero rpaguk
Cucrema ABYX JUHEHHBIX
. bubmuorexa [JOK
63 YPaBHEHHUH C IBYMs

MNEPEMCHHBIMU

https://m.edsoo.ru/7f42836¢



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
https://m.edsoo.ru/7f42836c

CucremMa AByX JIMHEHHBIX

64 YpaBHEHUH C ABYMS
MepEMEHHBIMU
Cucrema AByX JTMHEHHBIX
65 ypaBHEHUH C ABYyMS
nepeMeHHBIMHU
Cuctema ABYX JTMHEHHBIX
66 YpaBHEHHU C IBYMS
NepeMEHHBIMHU
67 Pemenne cucrem Bbubmoreka IIOK
YpPaBHEHUHU https://m.edsoo.ru/7f4284de
68 Pemenne cuctem Bbubmmoreka IIOK
YPaBHEHHU https.//m.edsoo.ru/7f42865a
69 Pemenne cucrem bubmmroreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem
ypaBHEHUH
71 Pemrenne cucrem
ypaBHEHUH
KoHTponbHas paboTta mo
72 teme "JIuHeliHbIe bubmmorexa [IOK
https://m.edsoo.ru/7f421044
ypaBHEHUA"
73 Koopaunara Touku Ha bubmmoreka IIOK
IpsIMOI https://m.edsoo.ru/7f41de76
b K
74 YHucnoBble TPOMEKYTKH n6morexa 110

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



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

75

Hucnosble IPOMEKYTKH

76

Paccrosinne mexny nByms
TOYKaMU KOOPJAUHATHOU
PSAMOM

77

Paccrosanue mexny nByms
TOYKAMH KOOPJIUHATHOU
IpsIMOI

78

HpHMO}/TOJ'ILHaH CHUCTCMa
KOOpJAHWHAT Ha IJIOCKOCTHU

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

79

[IpsamoyronbHas cuctema
KOOPJIMHAT Ha MJIOCKOCTH

bubaunoreka [IOK
https://m.edsoo.ru/7f41e42a

80

[Ipumeps! rpagukos,
3aJlaHHBIX (POpMYyTaMU

bubnmoteka [IOK
https://m.edsoo.ru/7f41e8a8

81

[Tpumeps! rpadukos,
3aJlaHHBIX (opMyTaMU

bubmuoreka IIOK
https://m.edsoo.ru/7f41ed80

82

[Tpumeps! rpadukos,
3aJlaHHBIX (POopMyTaMU

83

[Tpumeps! rpadukos,
3aJlaHHBIX (opMyTaMU

84

Yrenue rpaukoB
peabHBIX 3aBUCUMOCTEH

bubanoreka LIOK
https://m.edsoo.ru/7f41ea24

85

Yrenue rpaukoB
pEabHBIX 3aBUCUMOCTEH

86

[Tonsitne GyHKIMN

but6mmoreka [IOK
https://m.edsoo.ru/7f41ef06



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/7f41ef06

87 I'padux pynkunm
o . bubmmoreka [IOK
88 CroicTsa dymicumii https://m.edsoo.ru/7f41f078
. . bubaunoreka [IOK
89 Croiictsa (yHKumit https://m.edsoo.ru/7f41f1fe
. Bbubmuoreka LIOK
90 Jluneiinas QyHKUMS https://m.edsoo.ru/7f427282
. Bbubnmnoreka 1IOK
91 | Jluneiinas Qymxuus https://m.eds00.ru/7f427412
92 [Toctpoenue rpaduka Bu6mmotexa [IOK
JUHENHOM (byHK]_H/H/I https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpadpuka
JTUHEHHON (QyHKIINH
94 ['paduk Pynkumu y =[x|
95 ['paduk Ppynkumu y =[x|
o 'IfIz)HTpOJ'IBHaH pa60T(211) n:() TEME BuGmorexa LIOK
ooP ;m}? oL TPapHit. https://m.edsoo.ru/7f41f50a
DyHKINN
57 | nommmin werononsapea BaGmoresa LIOK
AOB KYP . https://m.edsoo.ru/7f429c6c
KJ1acca, 00001IeHe 3HaHHUI
11
98 OBTOprI/Ie OCHOBHBIX 7 BI/IGHI/IOTeKa L[OK
TOHATHHI M MCTOZOB Kypcau https://m.edsoo.ru/7f429f32
Kjacca, 0000IIeHe 3HaHUH
99 IToBTOpEHKE OCHOBHBIX bubmuoreka [JOK

MMOHATHH U MCTOJOB KypcCa

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



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

7 xi1acca, 0000IIIeHHE
3HAHUN

100

IToBTOpEHNE OCHOBHBIX
MOHSTHUI U METOJIOB Kypca
7 xj1acca, 0000IIeHHE
3HaHWH

bu6anoreka LIOK
https://m.edsoo.ru/7f42a27a

101

Nrtorosas KOHTpOJIbHAS
pabota

102

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B Kypca
7 Ki1acca, 0000IIIeHIE
3HaAHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102



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

8 KUIACC

KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabHbie IpakTnyeckue
n/n Bceero U3YyYeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 KBanpaTHblii KOpeHb U3 1 0 0 bubmioreka LIOK
qucIa https://m.edsoo.ru/7f42d452
5 [Tonsitue 06 1 0 0 bubmuorexa [JOK
UPPALMOHAIILHOM YKCIIE https://m.edsoo.ru/7f42eaaa
JlecsTUYHBIS
3 NPUOIIKSHUS 1 0 0
UPPAILMOHATIEHBIX YHCE
JlecsaTu4HbIC
4 PHOJIVOKESHUS 1 0 0
HPPANMOHATIEHBIX YUCENT
5 JlelicTBUTEILHBIC YHCIIa 1 0 0
CpaBHeHMe
6 P 1 0 0
JIEACTBUTEIBHBIX YUCET
CpaBHeHHE
7 P 1 0 0
JEACTBUTEIIbHBIX YHCET
Apudmernaeckuii
8 prmeTs 1 0 0
KBaJpaTHBIN KOPEHb
9 YpaBHeHUE BUIa X2 = a 1 0 0



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

10 CaoiicTBa apudm. Bubmmoreka [JOK
KBaJIpaTHBIX K()pHef/'[ https://m.edsoo.ru/7f42d862
CaoiicTBa

11 apu(pMETHIECKUX bubmorexa LIOK

. https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOPHEH
[IpeobpazoBanue

12 YUCJIOBBIX BBIPAKEHUH, Bbubmunorexa LIOK
coaepKamx https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHU
[IpeobpazoBanue

13 YUCJIOBBIX BBIPAKECHUH, bubmnoreka LJOK
coJiepKanx https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue

14 YUCJIOBBIX BBIPAKEHUH, bubmmoreka [JOK
comepKamx https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBanue

15 YHUCJIOBBIX BBIPAKECHUH, bubanoreka LIOK
coJiepKanx https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU

16 CreneHsp ¢ 1eIbIM bubmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f4354a4
CraHmapTHas 3aIich YUCTA.

Pa3meps! 00bexTOB Bubaroreka HOK

17 OKpY’KaloIero Mupa (0T

2JIEMEHTapHBIX YacTull 10
KOCMHUYECKUX 0OBEKTOB),

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/7f436098

JUTNTENEHOCTD MPOLIECCOB B
OKpY’KaloIeM MUpe

18 CBolicTBa CTCIICHH C bubmuorexa [JOK
[EJILIM ITOKa3aTeIeEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTCIICHH C bubmuorexa [JOK
LEJIBIM [TOKA3aTeJIeM https://m.edso0o.ru/7f435648
20 CBoliCTBa CTCIICHH C bubmuorexa [JOK
LEJIBIM TTOKA3aTelIeM https://m.edso0o.ru/7f435648
21 CBolicTBa CTEIICHH C bubmuorexa [JOK
LEJILIM ITOKa3aTelIeEM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTEIICHH C bubnuorexa [JOK
LIETBIM [TOKA3aTENEM https://m.edsoo.ru/7f435ed6
23 KBanpaThblii TpéxuneH
24 KBanpaThblii TpéxuneH
Paznoxenue
25 KBaJI[paTHOT'O TpEXUJIeHA bubmmorera [JOK
AP P https://m.edsoo.ru/7f42fd38
Ha MHOXXHUTEIIH
Paznoxenue
26 KBaJpaTHOT'0 TPEXUJICHA bubmorexa I[IOK
P P https://m.edsoo.ru/7f42fd38
Ha MHOXHUTEIIH
KonTtponbhas pabota
97 o remam "KBanpaTHbie bu6mmoreka [JOK
kopHU. CreneHu. https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexunen"
28 Anrebpanueckas 1poob bubamorexa LIOK

https://m.edsoo.ru/7f430382



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/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

JonycTumMble 3HaYEHUS

MEPEMEHHBIX,

29 BXO/SIIIUX B
anreOpandeckue
BBIPAXKCHHSI
JomycTruMble 3HaYEHUS
MIEPEMEHHBIX,

30 BXOJISIINX B
anreOpanyeckue
BBIPKCHHSI

31 OCHOBHOE CBOMCTBO bubmmoreka IJOK
anreOpandeckon 1poou https://m.edso0.ru/7f4308e6

. but6mmoreka [JOK

32| Coxpaimeitne xpodei https://m.eds00.ru/7f430a8a
. but6mmoreka [JOK

33 Coxpaterie 1podeit https://m.edsoo.ru/7f430f44
. bubnuoteka [JOK

34 Coxpatenie 1podeit https://m.edsoo.ru/7f430f44
CrnokeHune, BRIYMTAHNE,

35 YMHOKECHHE U JIEJICHUE bubnuorexa LIOK
anredpandecKux https://m.edsoo.ru/7f43128c
npobeit
CrnoxxeHue, BEIYUTAHUC,

36 YMHOXKECHHE U JI€JICHUE bu6muoreka [JOK

anreOpandecKux
npo0eit

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



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

CrnoxeHue, BEIYUTAHUC,
YMHOXXCHHUE H JICIICHUEC

bu6anoreka LIOK

37 anreOpandecKux https://m.edsoo.ru/7f4318c2
npobeit
CrnoskeHune, BRIYMTAHNE,

38 YMHOKECHHE U JIeJICHUE bubnuorexa LIOK
anredpandecKux https://m.edsoo.ru/7f431a20
npobeit
[IpeobpazoBanue

39 BBIPAXKECHUI, bu6anoreka LJOK
coJiepKanx https://m.edsoo.ru/7f43259c¢
anredpanyeckue 1podu
[IpeobpazoBanue

40 BBIPKCHHM, bubmuorexa [JOK
cozepKamx https://m.eds00.ru/7f432736
anreOpanyeckue 1podu
[IpeobpazoBanue

41 BBIPAXKECHMUI, bubanoreka LJOK
cozepKaImx https://m.edsoo.ru/7f432736
anredpanyeckue apodu
KonTtponbHas pabota

42 10 TEME bubnuorexa [JOK
"Anredpanueckas https://m.edsoo.ru/7f431d36
Ipoon"

43 KBanpaTHoe ypaBHEHUE bubamorexa LIOK

https://m.edsoo.ru/7f42eela



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/7f42ee1a

44 Henonnoe kBanpatHoe bubnuorexa [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBanpatHoe bu6mmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
®opmyiia KOpHEH but6mmoreka [JOK
46 KBaJIpaTHOT'O https://m.edso0o.ru/7f42f158
YpaBHEHUS
®dopmyia KopHen bubmuorexa IIOK
47
KBaJpaTHOIO https://m.edso00.ru/7f42f3f6
YpaBHEHUSA
dopmyria KOpHer Bbubamnoreka [JOK
48
KBaJpaTHOI'O https://m.edsoo.ru/7f42f5a4
ypaBHEHUS
bu6mmoreka [JOK
49 T B
eopeMa buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 T B
eopema buera https://m.edso0.ru/7f430076
Pemenue ypaBHeHui, Bu6muorexa [JOK
51
CBOIALINXCA K https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
Peuienue ypaBHeHwid, Bu6moreka LIOK
52
CBOJAIIMXCA K https://m.edsoo.ru/7f43c3d0
KBaApaTHbBIM
[IpocTeitmme npobHO- Bu6moreka [JOK
53 palMoHaIbHbIE

ypaBHEHHS

https://m.edsoo.ru/7f4328c6



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/7f4328c6

54

[Ipocteiimmue aqpodHO-
paloHAIbHbIC
ypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f432b6e

55

Peniennie TeKCTOBBIX
3a/1a4 ¢ IOMOUIBIO
KBaJPAaTHBIX YPaBHEHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f42f75c¢

56

Pemenne TekCTOBBIX
3344 ¢ ITOMOIIBIO
KBaJPaTHBIX YPaBHCHUU

bubmnoreka LIOK
https://m.edsoo.ru/7f42f8f6

57

KonTtponsnas pabora
no teme "KBagpaTHsle
ypaBHEeHUs"

bub6nunorexa LIOK
https://m.edsoo.ru/7f4301f2

58

JIuneliHoe ypaBHEHHE C
JBYyMsI TIEPEMEHHBIMH,
ero rpauk, IpuMepsl
peleHus] ypaBHEHUN B
LEJIBIX YHCIIax

59

JInneliHoe ypaBHEHHE C
JByMsl IIEPEMEHHBIMH,
ero rpauk, IpUMepsI
pelIeHNs] YpaBHEHHUI B
OEJIbIX YHUCIax

60

JIuHeitHoe ypaBHEHHE C
JByMsI TIEPEMEHHBIMH,
ero rpaduk, npuMepbl



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

pelIeHUs ypaBHEHUH B
LIEJIBIX YUCIIaX

61

Pemenue cucrem aByx
JUHEWHBIX YpaBHEHUHN C
JIBYMsI TIEpEMEHHBIMU

62

Pemenue cucrem n1Byx
JIMHEWHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

63

Pewmenne cucrem nByx
JIMHENHBIX YPABHEHUN C
JByMsI IEPEMEHHBIMU

64

[Ipumepsl pemieHus
CUCTEM HEJIMHEUHBIX
YPaBHEHHUH C IBYMs
IIEpEMEHHBIMU

65

ITpumeps! penieHus
CHCTEM HEJIMHEMHBIX
YpPaBHEHUH C JBYMSI
[IEpEMEHHBIMU

66

I'paduueckas
MHTEPIIPETALMS
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMH U CUCTEM
JIMHENHBIX YPABHEHUN C
JByMsI IEPEMEHHBIMU

bubmoreka [JOK
https://m.edsoo.ru/7f43d6d6



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

67

I'paduueckas
MHTEPIIPETALNS
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMHU U CUCTEM
JIMHEHHBIX YPABHEHUN C
JByMsI IEpEMEHHBIMU

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

68

Peuienne TeKCTOBBIX
33124 ¢ IIOMOILBIO
CUCTEM ypaBHEHUU

69

Pelenne TeKCTOBBIX
3a/1a4 ¢ IOMOUIBIO
CHCTEM ypaBHEHUN

70

Penienne TekcTOBBIX
3a]1a4 ¢ TOMOUIBIO
CUCTEM ypaBHEHUU

71

YHucnoBble HEpABEHCTBA
U UX CBOMCTBa

72

YHucnoBble HEpABEHCTBA
U UX CBOMCTBa

73

HepasenctBo ¢ onHOM
NepeMEeHHON

74

JIuneliHble HEPABEHCTBA
C OJTHOM NIEPEMEHHOUN 1
UX pelIeHue

but6nmoreka [IOK
https://m.edso0.ru/7f42c692



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

75

JIuneliHble HEpABEHCTBA
C OZJHOM NIEPEMEHHOUN U
UX pEIICHHE

bubmuorexa [JOK
https://m.edsoo.ru/7f42c840

76

Jlunelinbie HEpaBEHCTBA
C OJTHOM IEPEMEHHOUN 1
WX peleHue

77

CucTeMbl THHEHHBIX
HEPABEHCTB C OJTHOU
MIEPEMEHHOM U UX
pelieHue

but6mmoreka [IOK
https://m.edso0.ru/7f42ch88

78

CHcTeMBbl JIMHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX
pelieHne

bubmoreka [JOK
https://m.edsoo.ru/7f42cd2c

79

CucteMbl THHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX
pelieHue

80

N3ob6paxxenue perieHus
JIMHEMHOTO
HEpPaBEHCTBA M UX
CHCTEM Ha YHCJIOBOH
IpsIMOI

but6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

81

N3obpakenue pemeHus
JIMHEHUHOT O
HEpaBEHCTBA U MX

bub6nunorexa LIOK
https://m.edsoo.ru/7f42c9e4



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

CUCTEM Ha YUCJIOBOU
IPSAMON

KonTtponsnas pabora

o TeMaM
82 "
HepageHncraa.
Cucremsl ypaBHeHHNH"
bu6mnoreka LIOK
83 IT
OHATHC (yHKLUHH https://m.edsoo.ru/7f433c12
O6nacTh onpeaeneHus
84 Y MHO>XE€CTBO 3HAYCHUI bubmmorexa [TOK
https://m.edsoo.ru/7f433d84
byHKIIUN
85 Crioco0b1 3a1aHust
byHKIII
86 I'padux pynkunm
CoiicTBa pyHKINU, UX
87 0TOOpakeHHe Ha
rpaduke
88 UreHue U mocTpoeHue
rpadukoB QpyHKIHI
[Tpumeps! rpadukoB
89 (GYHKITHH, OTpaKaromux
peallbHbIE TIPOIIECCHI
DyHKIUH,
90 ONKMCHIBAIOLINE MPAMYIO bu6mmoreka [IOK

U 00paTHYIO
PONOPLUOHATIbHbIE

https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

3aBUCHUMOCTH, UX

rpaduxu

91 l'unepbona

92 l'unepbona

93 | Tpagux pymwwn y = x* ]Iﬁstlffsﬂ/l;lr?::i(si)(])l 8/I§f4343e2

94 | Tpagux pymxwn y = x* E;ISSH;;T:;(;:;[ r(S/I;f434572
OyHKIUU Y =X2, Y = X3,
y="%y = bubmuorexa IIOK

9 ;ii‘i’::j:;‘); f;g;‘:;“e https://m..eds00.ru/7f434d38
ypaBHEHUU
DyHKIMU Y =X, Y = X3,
y="xy=; bubmoreka IIOK

% ;I; Z(EE:;;;OI: S I::i?;“ https://m.edsoo.ru/7f434eb4
ypaBHEHUM
[ToBTOpEHHE OCHOBHBIX

97 MOHATHH U METOIOB but6mmoreka [IOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4371aa
00001IeHNe 3HAHUI
IToBTOpEHHE OCHOBHBIX

08 TIOHATHN U METOJ0B bubnuorexa [JOK

KypcoB 7 U 8 KJIaccoB,
00001116 H1E 3HAHUI

https://m.edsoo.ru/7f43736¢



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

IToBTOpEHNE OCHOBHBIX

99 MOHSATHUHA U METOJIOB 1 bu6anoreka LIOK
KypcoB 7 1 8 KJIacCoB, https://m.edso0.ru/7f437510
0000111eHuE 3HAHUH
[ToBTOpEHNE OCHOBHBIX

100 IIOHSITUH U METOIOB 1 but6mmoreka [IOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4376b4
0000111eH1e 3HAHUI

101 Hrorosast KOHTpOJIbHAS 1 bu6nuoreka [IOK
pabota https://m.edso00.ru/7f436b88
IToBTOpEHUE OCHOBHBIX

102 MOHSATHM U METOJIOB 1 bubmoreka [JOK
KypcoB 7 1 8 KJIacCoOB, https://m.edsoo0.ru/7f437858
000011IeHIE 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTnueckue
padoTsbI

Jlara
U3ydeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcebl

PammmonansHabIe yncnia,
UppaIMOHATIFHBIC YHCIIA,
KOHEYHBIE ¥ OECKOHEYHBIE
NeCATUYHBIC TpOoOH

MHOXeCTBO
JIEHCTBUTENIHHBIX YHCE]T;
IEHCTBUTEIIBHEIE YHCIIA KAK
OeCKOHEYHBIE IECITUYHBIE
npobu

BzaumHo ogHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>XECTBOM
JICHCTBUTEIIBHBIX YUCEIT U
MHO>KECTBOM TOUYEK
KOOPJIMHATHOU IIPSIMOM

CpaBHeHue
JIEHCTBUTEIILHBIX YHCEIT,
apumeTHIECKHUe AeHUCTBUS
C JIEUCTBUTEILHLIMU
YHCIaMH




[Tpubmmxénnoe 3HaYCHUE
BEJIMYMHBI, TOYHOCTb
MPUOJIHIKEHUS

OprrJ'IeHI/IC YHCCJII

OkpyriieHue uncen

[Ipukuaka u oreHka
pE3yJIbTaTOB BHIYHCICHUN

[Tpukuaka u orieHKa
PE3YIBTATOB BBIUMCICHUN

10

JIuHeitHOe ypaBHEHUE.
Pemienue ypaBHeHuid,
CBOJISIIITUXCS K JTMHEHHBIM

but6morex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuneliHoe ypaBHEHME.
Pewenne ypaBHeHui,
CBOAIIUXCS K TMHEHHBIM

12

KBanparnoe ypaBHeHUE.
Pewenue ypaBHeHui,
CBOSILIIMXCS K KBaIPATHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBangpaTtHoe ypaBHeHue.
Pemienue ypaBHeHuid,
CBOAAIIMNXCA K KBaAPaTHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542

14

bukBanpaTHbie ypaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

15

bukBanpaTHble ypaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0



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

16

[Ipumeps! perienus
YPaBHEHUU TPETbEU U
YeTBEPTOM CTENEHEH
pa3IoKEHUEM Ha
MHOHTEIIN

17

[Tpumeps! pemieHus
YpPaBHEHUH TPETHEU U
4ETBEPTOU CTEIECHEH
pa3IoKEHUEM Ha
MHOKUTEIIN

18

Pemenue npoGHoO-
palMOHAIBHBIX YPaBHEHUI

bubmoreka [JOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue npoGHoO-
palMOHAIBHBIX YPABHEHH

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Penrenue TeKCTOBEIX 3a1a4
anreOpandecKuM METOI0M

21

Pemrenue TeKCTOBBIX 3a7a4
anreOpandecKuM MeTO0M

22

Pemrenue TeKCTOBBIX 3a7a4
anredpanyecKuM METOIOM

23

KonTtponsHas padota mo
TeMe "YpaBHEHUS ¢ OHOU
nepeMeHHomn"

24

YPaBHCHI/Ie C ABYMs
MNEPEMECHHBIMU U €TO

rpadux

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHUE C IBYMs
HEPEMEHHBIMU U €T0

rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema AByX JTMHEHHBIX
YpaBHEHUH C JBYMSI
IIEPEMEHHBIMU U €€
perieHue

27

Cucrema ABYX JIMHEHHBIX
YpPaBHEHUH C JBYMSI
HNEepEMEHHBIMU U €€
pemieHue

28

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€
perieHue

29

CucremMa ABYX JIMHEHHBIX
YpaBHEHHI C IByMsI
HEPEMEHHBIMU U ¢
pemieHue

30

Pemenne cucrem nByx
YpaBHEHUH, OTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTEIIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



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

KOTOPBIX JINHEHHOE, a
Jpyroe — BTOPOM CTETIEHU

32

Pewenue cucrem nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
JIPyro€ — BTOPOl CTENEHU

33

Pemenne cucreM aByx
YpaBHEHUH, OHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTENECHU

34

I'paduueckas
UHTEPIIPETALNS CUCTEMBI
YpaBHEHUH C IBYyMs
TIepeMEHHBIMH

35

Penrenue TeKCTOBEIX 3a1a4
anreOpamyecKuM Crocooom

36

Pemrenue TeKCTOBBIX 3a7a4
anrebpamyecKuM Crocooom

37

KonTtponsHast paboTta mo
Tteme "Cucrtemsl
ypaBHeHUI"

38

YucioBble HEPABEHCTBA U
UX CBOMCTBa

39

UucroBbie HEPAaBEHCTBA U
UX CBOMCTBA

bubmnoreka LIOK
https://m.edsoo.ru/7f43ad5a



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

40

JInneliHble HEPABEHCTBA C
OZHOM IEPEMEHHOMN U UX
pelieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

41

JIuneliHbie HEPABEHCTBA C
OJHOU EPEMEHHOM U UX
peleHue

but6mmoreka [IOK
https://m.edsoo.ru/7f43af08

42

JIuneliHble HEPABEHCTBA C
OJHON NEPEMEHHOMN U UX
pelieHue

bubmnoreka LIOK
https://m.edsoo.ru/7f43af08

43

CucreMsbl JIMHEHHBIX
HEPABEHCTB C OJTHOU
MIEPEMEHHOMN M UX PEIICHHE

44

CucreMbl TUHENHBIX
HEPABEHCTB C OHON
MIEPEMEHHOMN U UX PEIICHHE

45

CucreMbl TUHEUHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX PEIICHUE

46

KBangpaTtHble HepaBeHCTBa
U UX pelieHue

bubaunoreka [IOK
https://m.edsoo.ru/7f43b098

47

KBanpaTHble HEpaBeHCTBA
U UX pEllEHue

bubaunoreka [IOK
https://m.edsoo.ru/7f43b21e

48

KBanpaTHble HEpaBeHCTBA
U UX pEIIECHUE

bubaunoreka [IOK
https://m.edsoo.ru/7f43b5a2

49

KBaI[paTHBIe HCPaBCHCTBA
H UX PpCLICHUC



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBangpaTtHble HepaBeHCTBa

50
U UX pellIeHue
I'paduueckas
UHTEPIIpEeTALHS
51 HE azeli)CTB U CHCTEM Bubmmorexa [IOK
P https://m.eds00.ru/7f430098
HEPaBEHCTB C ABYMs
nepeMEHHBIMU
I'padpuueckas
UHTEpIpeTaIns
52 HEPABEHCTB U CUCTEM
HEPABEHCTB C JByMSI
NepeMEHHBIMH
53 KonTponbHas pabota no
teme "HepaBencTra"
54 KBanpatuunas ¢pyHkius, Bbubmunorexa LIOK
e€ rpaduk u cBOMCTBA https://m.edso0.ru/7f4396c6
55 Ksanpatnunas QyHkmms, Bbrnbmmorexa LJOK
e€ rpaduK U CBOICTBA https://m.eds00.ru/7f439842
56 Ksanpatuunas GyHkmus, Bubmoreka [JOK
e€ rpaduk u cBOHCTBA https://m.edsoo.ru/7f4399b4
[TapaGomna, KoopIUHATHI
57 anal Bubamnoteka [IOK
BEPIIHET HAPpabOIIBL, 0Ch https://m.edsoo.ru/7f439eb4
CUMMETpPUHU TTapaboIIbI
[TapabGona, KOOpAMHATHI
bubaunoreka [IOK
58 BEPIIUHBI 1TapadoJIbl, OCh

CUMMETpUHU NapaloIIbl

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



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

59

[Tapabosa, KOOpAMHATHI
BEPIIMHBI TapabOJIbl, 0Ch
CHMMETPHH apadoJIbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43alac

60

[Tapa6o:a, KoopIuHATHI
BEPIITUHBI TapadoJIb, OCh
CUMMETpUU NapadoIIbl

but6mmoreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, KOOpaAUHATHI
BEpILKHBI 1apadoIibl, OCh
CUMMETpPUHU NTapa0oJIbI

bubmnoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna, KoOopAMHATEI
BEPLIMHBI 1apadoIIbl, OCh
CUMMETPHUH NapadoIsl

63

['paduxu Gynkmii: y = kx,

y =kx + b, y=k/x, y=x3,
y=vX, y=[X|

64

I'paduku pynkumii: y = kx,

y =kx + b, y=k/x, y=x3,
y=vX, y=[X|

65

I'paduku pynkumit: y = kx,

y =kx + b, y=k/x, y=x3,
y=vX, y=[X|

66

I'paduku pynkumit: y = kx,

y =kx + b, y=k/x, y=x3,
y=vX, y=[X|



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkmii: y = KX,

67 y =kx + b, y=k/x, y=x3,
y=VX, y=[X|
I'paduku pynkuumii: y = kx,
68 y =kx + b, y=k/x, y=x3,
y=vX, y=[X]
69 KonTponbHas pabota no Bubmmorexa [IOK
teme "DyHKuun" https://m.edsoo.ru/7f43ab84
70 ITonsTre uncnoBOM Bubimoreka ITOK
MOCJIEAOBATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3anaHue
71 OCJIEIOBATEIILHOCTH bubmmoTteka IJOK
pPEeKyppeHTHOH Gopmynoit https://m.edsoo.ru/7f43ebda
u ¢popMyIoil N-ro uneHa
ApudmeTrnueckas u
72 reoMeTpuyuecKas bubmorexa [IOK
p https://m.edsoo.ru/7f43ed7e
MPOTPECCUu
Apudpmernueckas u
73 reoMeTprIecKas Bubmorexa LIOK
p https://m.edsoo.ru/7f43f3b4
IPOrpeccuu
®opMyibl N-T0 4IeHa
apudMeTHIecKoi n
. bubmmoteka [IOK
74 Tr€OMETPHUCCKOM

MPOTPECCUI, CyMMBbI
MEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

75

@opMyibl N-T0 4IeHa
apupMeTHIECKOHN U
reOMEeTPUYECKON
MPOTPECCUi, CYMMBbI
MEepBBIX N YJICHOB

bubmuoreka IIOK
https://m.edsoo.ru/7f43ef2c

76

®opMyIIsl N-TO YIeHa
apupMeTHIECKON 1
reOMETPUUECKOMN
IIPOrPECCUM, CYMMBI
IIEPBBIX N YJICHOB

Bubaunoteka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIibl N-TO YeHa
apu(pMeTUIECKON U
reOMETPUYECKON
IIPOrPECCUM, CYMMBI
MEPBBIX N YJICHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opmyJiel N-To 4ieHa
apuQMeTHIECKON U
reOMETPUYECKON
IIPOTPECCUM, CYMMBI
MEPBLIX N 4JI€HOB

bubaunoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0paxenue 4ieHoB
apupMeTHIECKON 1
reOMETPUUECKON

MIPOTpECCUil TOUKaMH Ha
KOOPAUHATHOW IJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apu(pMeTUIECKON U



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

reOMETPUYECKON
MIPOrpeCCUil TOUKaMu Ha
KOOPJIMHATHOM IJIOCKOCTH

81

JInHeHHbI U
SKCITOHEHIIMAIBHBIN POCT

82

CrnoxHbIe IPOUCHTLI

83

CrnoxHbIe IPOUCHTLI

bubnuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KoHnTponbHast pabota 1o teme
"YucoBele
IOCIIeIOBATEILHOCTH "

bubmuorexa [JOK
https://m.edso0.ru/7f4404f8

85

[ToBTOpEeHUE, 0600MIEHNE 1
CHCTEMAaTH3aIis 3HAHUH.
3amuce, cpaBHEHUE, IEHCTBUS C
JIEHCTBUTCIIbHBIMHU YHCIIAMH,
YHUCIIOBAS MPSIMast

86

IToBTOpeHue, 06o0mEeHNe 1
CHUCTEMATH3AIMs 3HAHUIA.
IIpoieHTbI, OTHOIICHHS,
MPOTIOPIHU

87

IToBTOpeHue, 0000MIICHNE 1
CHCTEMAaTH3aIUs 3HAHHIA.
OxkpyriieHue, NpuodIImKeHuE,
OLIEHKA

88

[ToBTOpEeHUE, 0600MIEHNE 1
CHCTEMAaTH3aI1s 3HAHUH.
Penienne TeKCTOBBIX 3a7a4
apu(pMETHYECKUM CIIOCO00M

but6mmoreka [IOK
https://m.edso0.ru/7f443b12



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

89

IToBTOpenue, obo0menHne u
CHCTEMAaTH3aI1s 3HAHUH.
Pemnrenne TekCTOBBIX 3a71a4
apu(MEeTHIECKIM crtocoOoM

bubnuorexa [JOK
https://m.edso00.ru/7f443cd4

90

IToBTOpeHue, 0600mEeHNE 1
cHCTeMaTH3aLus 3HAHHH.
Pemenne TEKCTOBBIX 3a1a4
apu(OMETHISCKIM CITocoO0oM

bubmmoreka [JOK
https://m.edsoo.ru/7f443fea

91

IToBTOpeHuUe, 0000IICHUE 1
CHCTEMAaTH3aIUs 3HAHHIA.
IIpeoOpazoBanue
anreOpanyecKuX BBIPAKECHUH,
JIONTYCTUMBIE 3HAYECHUSI

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHue, 0000IICHHE U
crUcTeMaTH3alus 3HaHUU.
[IpeobpaszoBanue
anreOpandeckux BBIPAKCHUH,
JOITYCTUMBIC 3HAUYCHUA

bu6moreka [JOK
https://m.edsoo.ru/7f444364

93

IToBTOpeHue, 06o0mEeHNe 1
CHCTEMAaTH3aI1s 3HAHUH.
IIpeobpazoBanne
anreOpandecKux BRIPAKCHH,
JIOITyCTUMBIC 3HAUCHHS

bu6manoreka LIOK
https://m.edsoo.ru/7f444612

94

IToBTOpEeHuUe, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHHIA.
IIpeobpazoBanue
anreOpanyecKuX BBIPAKECHU,
JIONYCTUMbIE 3HAYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0000IICHHE U
crucTeMaTHh3alus 3HaHU!.
DyHKIUU: IOCTPOEHUE,
CBOMCTBa M3Y4EHHBIX (QyHKIMI

but6mmoreka [IOK
https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

96

IToBTOpenue, obo0menHne u
CHUCTEMaTH3alMs 3HAHUIL.
OYHKIUU: IOCTPOEHUE,
CBOMCTBA M3YYCHHBIX (PYHKITHIHA

bubnuorexa [JOK
https://m.edso0.ru/7f444144

97

IToBTOpeHUE, 0600IICHNE T
cHCcTeMaTH3anus 3HaHUH.
@OyHKIMU: TOCTPOCHUE,
CBOWCTBA M3YYCHHBIX (PYHKITHIHA

bubmmoreka [JOK
https://m.edsoo.ru/7f44516a

98

IToBTOpeHuUe, 0000IICHUE 1
CHCTEeMAaTH3alks 3HAHHH.
OYHKIUU: TOCTPOCHHE,
CBOMCTBa M3Y4EHHBIX (QyHKLMI

bu6anoreka LJOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0600IIEHNE 1
crucTeMaTh3alus 3HaHUU.
I'pacduueckoe pemenne
YPaBHEHHUH U UX CUCTEM

100

HroroBas KOHTpoOJBHAS paboTa

101

IToBTOpeHue, 06o0mEeHNe 1
CHUCTEMATH3AIMs 3HAHUIA.
I'paduueckoe peienne
YPaBHEHUIA U UX CHCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

102

0O00011eHe 1
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6Opa, 9 ximacc/ Mepsmsik A.T., [Tonouckuit B.B., Axup M.C.; mon pegakuueit [Tlogomsckoro B.E., O0mecTBo ¢ orpaHU4eHHON OTBETCTB EHHOCTRIO M3 naTenbekuit
uentp «BEHTAHA-TPA®»; AknronepHoe obmectBo «3marensctBo «IIpocsemienney

» Anrebpa, 8 kimacce/ MaxkaperaeB FO.H., Munarok H.I'., Hemkos K.U. u apyrue, Aximoneproe obmectso «M3natensctBo «IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
METOIMYECKHUE MATEPHUAJIBI JIA YUUTEJLA

7 KITACC
B.TxaueBa Jlunakruaeckue matepuansl. Anredpa. 7 kinacc. Mocksa «IIpocsemenne» 2012
Metoanueckue pekomenaanuu. Anredpa 7 kmacc Mocksa «IIpocsemenne» 2017

8 KITACC

M.B.TkaueBa Jlunaktuueckue marepuainsl. Anredpa. 8 kiace. Mocksa «IIpocsemenne» 2012
Mertoauueckue pekoMmenaannu. Anredpa 8 kinacc Mocksa «lIIpocsemienue» 2017

9 KITACC

M.B.TkaueBa Jlunaktnueckue marepuaisl. Anredpa. 9 kimacc. Mocksa «lIpocsemenne» 2012 Meroauueckue

pekomenaanuu. Anredpa 9 kiacc Mocksa «IIpocsemenue» 2017

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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