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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCSI OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTE€CTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JEMCTBHSI M BBIBOABI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  MOpeANoSiaraeT  3HAYUTENIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA 0O0yUeHUsl.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANUECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «AlreOpandeckie BhIpaKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3THX CcoJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJICUCTBYS C
JpYyTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX paslerax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Airedpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne auHMM «Yucia W BBIYMCIECHUS» CIYKUT OCHOBOW MJis
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroluxcs
JIOTMYECKOI0 MBILUIEHUS, (POPMUPOBAHUIO YMEHUS M0OJIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YKCIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o00pa3oBaHusi y4dyeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, OMUCAaHUS IPOLIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOyueHuss airedOpe BXOIIT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YAaCTHOCTH, JJIsI OCBOCHHUSI Kypca HWH(POPMATHKH, W OBJIaJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuii. [IpeobpasoBaHue CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUsI, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET Pa3BUTHIO Y OO0yYaroluxcs
YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIC BhIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3/elibl COJEpIKAHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha u3yuenue yueOHOro kypca «Anredpay» otBoautcs 357 yacoB: B 7 Kiacce
— 119 yacos (3,5 gaca B Hefento), B 8 kiacce — 119 vacos (3,5 yaca B Henento), B 9
kiacce — 119 yvacos (3,5 yaca B Hezieno).

0,5 uaca ¢ neoenrwo 6 7-9 kKnacce (17 uacoe 6 200) Oobasénaemcs Ha
JAUKEUOAUUIO npodenoe no memam, 6 KOMOPHIX 00yuaruwjuecs O00nycmuiu
HauoboIbUWee Koauuecmeo omudok 60 Bcepoccuiickoit nposepounoii pabome 6
6-8 knacce coomeemcmeenno.

B 6 knacce naubonvuwiee kKonuuecmeo OWUOOK Obl10 OONYUWLEHO 6
Cedyruux munax 3a0anuil:

- YMeHUue Haxo0umbs 00110 6eIUYUHBL U 6ETTUNUHY NO ee 00.1e;

- YMEHue Haxooump 3HaAueHue OYKGEHHO20 6blpAdCeHUs NpU 3a0aAHHOM
3HAYEeHUU NEPEMEHHOIL, @ MAKIHCE HAXO0UMb MOOYIb YUCA;

- yMeHue padomamp ¢ KOODOUHAMHOU NPAMOU U CPAGHUBAMD
PAUUOHAIbHbIE YUCAA;



- YMeHUe peulams meKcmosvle 3a0auu KaKk apupmemuuecKum cnocooom,
MaK u npu NOMOWU YPAGHEHUIL;

- yMeHUe @blNOJIHAMb apumemuyeckue O0elUcmeus ¢ UYUcCi1amu u
YUCTI08bIMU BBIPANCCHUAMU, 8 YACHIHOCHIU GbIYUC/IAMb 3HAYEHUE YUCI08020
8bIPANCEHU, COONI00AA NPU IMOM HOPAOOK OCUCMEUL.

Yuumowiean eviueusnoscennoe 6 7 knacce 006aenaromca uacovl K memam:

- CpaeHnenue, ynopsaoouusanue pauyUOHANbHBIX Yuce]l 8 Kojauuecmee 2
uacoe.

- Pewwenue ocnoenvix 3a0au na opoou, npouenmasl u3 peanvHoll RPAKMUKU
6 Kouuecmee 4 uacoe.

- Ilpeoopazosanue OyKe6eHHbBIX BbBIPANCEHUIl, PACKPbIMUE CKOOOK U
npuegedenue nOO0OHLIX C/1a2aemulx @ Koauvecmaee 3 4acoe.

- Paznoswcenue muo2ounena Ha MHOMCUmMenu 6 Kojauuecmee 3 udacoe.

- Pewwenue 3a0au c nomowbio ypasHueHuil ¢ koauuecmee 3 4acoe.

- Koopounama mouku na npamoit é Koaiuuecmee 2 4acoe.

B 7 Knacce naubonvuiee Koauuecmeo oOwubOK 0Obl10 O0ONYULEHO 6
C1e0yrumux munax 3a0anuii:

- YMeHue peulams meKcmoeswle 3a0aiu;

- yMeHue peuwiams JIUHEUHble YPAGHEHUS U UX CUCHEMbL;

- yMeHue pabomamv ¢ KOOPOUHAMHOU NPAMOU, CPABGHUBAMb U
YROPAOOUUBAMb PAUUOHAIbHBIE YUCIA;

- YMeHue ynpouiamsv ajnzeopaudeckKue @oLlPAMCeHUs U HAXO00UMb UX
3HAYeHUue npu 3a0AHHOM 3HAUEHUU NEPEMEHHOIL.

Yuumuwiean eviuieusnoscennoe 6 8 knacce oovasnaomces yacovl K memam:.

- Jlonycmumole 3HAYEHUA NEPEMEHHBIX, 6X00AWUX 6 aicedpauyecKue
8bIpalceHUs 6 Kouuecmee 2 uacoe.

- Cnosxcenue, evluumaHue, YMHOMNCEHUE U Oe/leHue anzedpauieckux
opobeii 6 Kotuvecmee 2 uacoes.

- Ilpeoopazosanue eviparxcenuii, cooeprcauux anzeopauueckue opoou 6
Kouuecmee 2 uacoe.

- @opmyna KopHell KeaOPAMHO20 YPAGHEeHUs 8 Koauvecmaee 2 4acos.

- Pewienue ypasnenuii, ce00auwuxca K KeaOpaAmHublM 6 Koauuecmee 2
yacoe.

- Pewenue mexkcmogvlx 3a0au ¢ nOMOWLbIO KEAOPAMHBIX YPAGHEHUIl 6
Kouuecmee 3 uacoe.

- Pewuenue cucmem 08yx NTUHEHHBIX YPAGHEHUI C 08YMs NEPEMEHHbIMU 6
Kouuecmee 2 uacoe.

- Pewenue mexcmogvix 3a0au ¢ noMouwipl0 cucmem YpPAGHEHUIl 6
Konuuecmee 2 uacoe.



B 8 knacce mnaubonvwee konuuecmeo oOwubOK 0bl10 O0ONYUWLEHO 6
C1e0yruux munax 3a0anuil:

- yMeHue peuiams paziuiHsvle meKcnogvle 3a0avu;

- yMeHue padomamb ¢ KOOPOUHAMHOU NPAMOIU, CPAGHUBAMb U
YROPAOOUUGAMb OeliICMEUMEIbHbIE YUCA;

- YMeHue ynpouwiamos anzedpauuecKue GvlPpA}CEHUA, HAXOOUMb UX
3HaueHue npu 3a0aHHbLIX 3HAYCHUAX NEPEMEHHOIL;

- yMeHue peuwiams KeaopamHwvle YPAGHEHUA U YPAGHEHUS, NPUBOOUMDBLE K
K6aopammuvim;

- YMeHue NpuUMeHAmb NOHAMUE apuhmemuuecKkozo Keaopammuozo KopHs,
6bINOJIHAMb NPEOOPA30BAHUS GLIPANCEHUIL, COOEPHCAUUX KEAOPAMHbIE KOPHU,
UCNOB3YA C6OUCHI8A KOPHEI.

Yuumuwiean eviuueusnoscennoe ¢ 9 knacce 0ovasnaromen yacol K memam:

-  Bzaumno oomoznaunoe coomeemcmeue Mmexncoy MHOICECHIEOM
0€liCMEUMENbHBIX YUCET U MHOMCECHEOM MOYEK KOOPOUHAMHOU NPAMOIU 8
Koiuuecmee 2 uacoe.

- Jluneiinoe ypasnenue. Peuwienue ypagnenuii, c600AMUXCcaA K TUHEUHbIM 6
Kouuecmee 3 4acoe.

- Keaopammnwvie ypasnenusn. Pewenue ypaenenuil, c600AMWUXCA K
Keaopamuwim é Konuuecmaee 3 4acoe.

- Pewienue OpooHo-payuonanbHblX ypagHeHuil 6 Koauuecmee 4 uacoe.

- Pewenue mexcmosulx 3a0au anzedopauveckum memooom 6 Koauvecmee 5
Yacos.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelienne 3amad u3 peaJbHOW NPAKTUKY HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPQXCHUI HAa OCHOBE OIpE/IEIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuchk
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaJIbHON ITPAKTHKH.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK 1 MPUBEIEHUS TTOJOOHBIX CIaraeMbiX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmysa pa3HOCTH KBaAparoB. PaznoxeHune
MHOTI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUW. CoCTaBiIeHHE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHUE C IBYMs MepEMEHHbIMU U ero rpaduk. Cuctema JIByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
cnocoboM MOACTaHOBKU. llpuMepsl peleHus: TEKCTOBBIX 3aJad C MOMOIUIBIO
CUCTEM YPaBHECHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHAaTa
TOYKH Ha KOOPJIMHATHOM IIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne JIUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUUCJIEHUAM. J|eHCTBUTEIIbHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagparHeiii  TpEXWieH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXECHHE, JCJIICHHE aireOpandyeckux JpoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEUMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmuu. OOIaCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHust GyHKITH.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. I[Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yucaa v BBIYMCICHUA

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBIC JAECATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCeN, apuMeTHYecKue JEeHUCTBUA C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIEr0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHHM, CBOASAIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHusi ypaBHEHUW TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM JIBYX YPaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPILMHBI Tapaboibl, OCb CAMMETPUU MapadOoJIbL.

I'padukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHOl (popMyoit u hopmysol N-ro wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apHU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MpOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M HAacTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
mpaB, TMPEJICTABICHHEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HayKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCHIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUH, PaCCYXKICHHN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKA U MAaT€MaTUYECKOW KYJIbTYpOM KakK CpPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a >KU3HHU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHUM JJIs pelleHus 3a1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COUMAJBHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXIy MOHATUAMH, (HOPMYJIHPOBATH
ONpPEAEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU oOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoldiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME MO  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WH(MOpPMAIUU TIO KPHUTEPHUAM, MPEIATOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoT, JAOroBapuMBaThCH,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMU WIEHAMU KOMaHIbl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTABJIAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEILHOCTH MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJacce OOYyYaroIIMIICS TMOJIYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3HAa4eHHMS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUHN JIPOOHBIX BBIPAKEHU, COJAECPHKAIINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTh OT OHOM (HOPMBI 3aIIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYUBATH PALIUOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK ~ ACIUMOCTH,  Pa3jiOKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHI0O U CUMBOJIMKY, TMPUMEHSTh
e€ B Ipolecce OCBOCHHS Y4eOHOro MaTepuarna.

Haxonuth 3HadeHUsT OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbIMONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 33 CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  ClIaraeMblX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YpPaBHEHUN C JBYMS NIEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33a/TAaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MpeACTaBICHUS U aHaiM3a WH(OpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHBIE KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KaJbKYJISTOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHU C L[EJIbIM TO0KAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHON (GOPMYIMPOBKH 3a7adu K €€ anreOpanveckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAYCHHE (DYHKIIMHM IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, ONHCHIBATb CBOICTBA UYNCIOBON
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oydarouuiics TMONMYYUT CIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIAMU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBIE W KBaJpaTHBIE YPABHEHHWS, YPABHEHUS, CBOISIIHUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TeKkCTOBBIE 3ajauM ajareOpauvyeckuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPIAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = ||, B 3aBucumoct# ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBath apu(METHUYECKYI0 U TE€OMETPUYECKYIO TPOTPECCHU MpU
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNI n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucia u BeIUKCIICHUS. PaliuoHalIbHbIE 9546 1 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
+
2 Anrebpanyeckue BEIpaKESHUs 27+6 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
+
3 ¥PABHEHH I HEPABEHCTBa 20+3 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
+
4 Kooppumaret 1 rpaguicn. Cynkum 24+2 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
> TosTopenne 1 obodmenHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 5 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 4 .Ks 1
ucia v BeuucieHus. KBajpaTapie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bubmuorexa [JOK
IIOKa3aTeNneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 1546 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 1547 1 bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 1344 bubnunorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH d https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 2
0 OBTOpeHHE 1 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 6 0



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 942 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14415 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
1
> Dymrumi 16 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
6 YucoBble MOCIEN0BATEIHLHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aUs 18 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 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




HOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpoaensie  IpaxTiieckue U3y4eHust  o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypenI
1 [TonsiTHE panOHaNBHOIO YKCIIA 1
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernuaeckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIAMH
5 Apudmernueckue T1eUCTBUS C 1
paroHaIbHBIMU YHCIAMHU
6 Apudmernueckue neiCTBUS C 1
panroHaTBFHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsi04MBaHue 1
paMoOHAIBHBIX YHCET
3 CpaBHeHue, yrnopsjoulMBaHue 1
panMoHaIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paoHaTBHBIX YHCET
Jluxsuoayus npobenos 8 3HAHUSAX.
10 Cpasnenue, ynopsidouusanue 1
PAYUOHATbHBIX YUCe]
11 Jluxsuoayus npobenos 8 3HAHUAX. 1




Cpasnenue, ynopsoouusanue
PAYUOHATbHBIX YUCe]

12 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTenemM https://m.edsoo.ru/7f4211de
13 Crenensb ¢ HATYpAJIbHBIM bubnmoreka [JOK
IIOKa3aTesneM https://m.eds00.ru/7f421382
14 Crenenb ¢ HaATYpaJIbHBIM bubnmoreka [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f42154e
15 Cremnenb ¢ HATYpaJbHBIM bubnnoreka [JOK
[IOKa3aTeeM https://m.edsoo.ru/7f4218be
16 CreneHb ¢ HaTypallbHBIM
nokaszaresem
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOIICHTHI U3 PEATbHOMN MPAKTHKH
18 Pemenrie 0CHOBHBIX 3av)1at1 Ha Japodwu,
MIPOIICHTHI U3 PeaTbHOMN MPaKTHKH
19 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MPOIICHTHI U3 PEabHOM MPAKTHKH
20 Pemtenre 0CHOBHBIX 3avnat1 Ha 1polwu,
MIPOIICHTHI U3 PEaTbHOMN MPAKTHKH
Jluksuoayus npobenos 8 3HaAHUsAX.
21 Pewenue ocnosnvix 3a0ay Ha Opobu,
NpoYeHmbl U3 pearbHOU NPAKMUKU
Jluxsuoayus npobenos 8 3HAHUSAX.
22 Pewenue ocnosnvix 3a0au na opoou,
npoyeHmobl U3 peanbHol NPaKmuKu
93 Jluxsuoayus npobenos 8 3HAHUAX.

Pewenue ocnosnvix 3a0au na opoou,



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

npoyeHmyl U3 peanbHOU NPAKMUKU

Jluxeuoayus npobenos 6 3HaHusx.

24 Pewenue ocnosnvix 3a0au na opoou,
npoyenmyl U3 peanbHOU NPAKMUKU
o5 [Ipu3Haku AeTUMOCTH, PAa3JI0KEHUS
Ha MHOKUTEJIM HATypaJIbHbIX YHCell
26 [Tpu3HaKK JETUMOCTH, PA3JIOKEHUS
Ha MHOKUTEJIU HATYpaJIbHbIX YHCell
97 Peanpubie 3aBucumocTw. [Ipsimast u
oOparHast MPOIOPIUOHATEHOCTH
28 Peanbnsbie 3aBucumoctu. [lpsmas u
o0OpaTHas MPONOPLUUOHAIBHOCTH
29 Peanpnbie 3aBucumocTw. [Ipsimast u
oOparHast MPOIOPIUOHATEHOCTH
30 Peanpubie 3aBucumocTw. [Ipsimast u
oOpaTHasi TPOMOPIIUMOHAIIBHOCTH
31 KounTponbHas pabota mo Teme
"PanimoHanbpHBIE yncia'
32 bykBeHHBIE BBIpa)KEHHUS bubnuorexa LIOK
https://m.edsoo.ru/7f41feec
33 dopmysl
34 dopmytel
35 [Tepemennsie. JlonmycTrMble 3HAYCHHUS
MePEeMEHHBIX
[IpeobpazoBanre OyKBEHHBIX
36 BBIpAXXEHUH, paCKpbITHE CKOOOK U bubmmorexa [OK
https://m.edsoo.ru/7f41fafa
MIPHUBEICHUE TIOJJOOHBIX ClIaraeMbIX
37 IIpeoOpa3oBanue OyKBEHHBIX bubnuorexa [IOK



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

BBIpQ)XEHUH, PACKpHITHE CKOOOK U
IIPUBEICHHUE OJOOHBIX CllaraeéMbIX

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

38

39

40

41

[IpeoOpazoBanre OYKBEHHBIX
BBIpQKCHUH, paCKpPhITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

[IpeobpazoBanme OyKBEHHBIX
BBIPQXCHUH, PAaCKPHITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

Jluxeuoayus npobenos 6 3HaHusx.
IIpeobpazosanue 6ykeeHHbIX
BbIPAICEHUL, PACKPbIMUE CKOOOK U
npusedeHue noO0OHbIX ClaAcaeMblX

Jluxeuoayus npobenos 6 3HaHusx.
IIpeobpazosanue 6ykeeHHbIX
BbIPAICEH UL, PACKPbIMUE CKOOOK U
npugeoeHue N0OOOHbBIX Clla2aembiX

42

Jluxeuoayus npobenos 6 3HaHusx.
IIpeobpazosanue 6ykeeHHbIX
BbIPAICEHU, PACKPbIMUE CKOOOK U
npugeoerue N0OOOHbBIX Clla2aembix

43

CBolicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTenem

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

44

45

CBolicTBa CTENEHU C HATYPAIbHBIM
oKa3aTesaeM

CBolicTBa CTENEHU C HATYPAIbHBIM
II0Ka3aTeleM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be

46

MHuorouieHsl

bu6mmorexa [IOK
https://m.edsoo.ru/7f42276e



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bubmuorexa [JOK

47 MuoroteHel https://m.edso0.ru/7f422930
48 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
49 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
50 Ciio)xeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
51 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexa [HOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
59 @opMyIIbI COKpALIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edso0.ru/7f42432a
53 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
54 @opMyIibl COKpAIEHHOTO bubnuotexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
55 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo0.ru/7f424fd2
56 DopMyIIbl COKPALEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
57 Paznoxxenre MHOrO4JIEHOB Ha bu6mmoreka [IOK
MHOKUTEIN https://m.edso00.ru/7f423312
58 PaznoxeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe
59 Pa3znosxeHre MHOTOUYJIEHOB Ha bubnmnoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
50 PaznoxeHre MHOTO4YIEHOB Ha

MHOXHUTCIIN



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

61

Jluxsuoayus npobenos 8 3HaAHUsX.
Pasnooicenue mnoeounenos na
MHOMICUMENU

62

Jluxsuoayus npobenos 8 3HaAHUsX.
Pasnooicenue mnocounenos na
MHOdCUmMenU

63

64

Jluxeuoayus npobenos 6 3HaHusx.
Pasnoxcenue mnocounenos na
MHOCUMeENU

KonTponbnas pabora mo teme
"Anrebpanyeckue BoIpaKeHus"

65

VYpaBHeHHue, IIpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHUN

66

JInHeitHoe ypaBHEHHE C OJJTHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

67

68

69

JInHeliHOE ypaBHEHHE C OQHOU
MEPEMEHHOM, PEIICHUE TUHEUHBIX
YpaBHEHUU

JInHeliHOE ypaBHEHHE C OQHOU
[IEPEMEHHOMN, pEILlIeHUE TMHENHBIX
ypaBHEHUH

Pemrenue 3ana4 ¢ moMombsIo
ypaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064e

70

71

Pemrenue 3agad ¢ mOMOIIBIO
YpaBHEHU

Pemienue 3ama4d ¢ IOMOIIBIO

bubnmoreka [JOK
https://m.edsoo.ru/7f420806

bu6nmoreka [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

YpaBHEHUU

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

Pemrenne 3a1a4 ¢ TOMOIIBIO

bu6mmoreka [IOK

72 YPaBHEHUU https://m.edsoo.ru/7f420e6e
Jluxeuoayus npobenos 6 3HaHusx.
73 Pewenue 3a0au c nomowvio
VpasHeHutl
Jluxsuoayus npobenos 8 3HAHUSX.
74 Pewenue 3a0au c nomowvio
ypagHenu
Jluxeuoayus npodenoe 6 3HaHUsX.
75 Pewenue 3a0au c nomowvio
VpagHeHul
76 JIuneliHoe ypaBHEHHE C IByMs bubnnoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
77 JIuneitHOe ypaBHEHUE C IBYMS bubnnorexa [HOK
HNEPEMEHHBIMU U €0 rpaduk https://m.edsoo.ru/7f427e8a
78 Cucrema IByX JIMHEWMHBIX YPaBHEHHI bubnuorexa [JOK
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
79 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH
C IByMs TIepEMEHHBIMHU
80 Cucrema 1ByX TUHEHHBIX YPaBHEHHUH
C IByMs ITIe€pEMEHHBIMHU
81 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsI TIepEMEHHBIMHU
82 Pemenune cucrem ypaBHEHUIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
83 Pemenune cucrem ypaBHEHHIA bubmmorexa [OK

https://m.edsoo.ru/7f42865a



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
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

bubmuorexa [JOK

84 Pewettiie cictem ypaHetiil https://m.edso0.ru/7f4287d6
85 Pemenue cucreM ypaBHEeHUH
86 Pemienue cucrem ypaBHEHHA
87 KonTponbnas pabora no teme bubmmoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo0.ru/7f421044
88 Koopaunara Touky Ha ipsamMoit bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
89 Jluxeuoayus npodenoe 6 3HAHUAX.
Koopounama mouxu na npsimoti
90 Jluxeuoayus npodenoe 6 3HAHUAX.
Koopounama mouxu na npsamoti
bubnnoreka [JOK
o1 HHeroBbIe MpOMErKyTKit https://m.edsogru/7f41dﬁ2
92 YucnoBbie TPOMEKYTKH
93 PaccrosiHre Mex Ty IByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
94 PaccrosiHre MeXy IByMsI TOUKAMH
KOOPJAMHATHOM MPSIMOi1
95 [IpsimoyronbHast cucreMa KOOpAWHAT bubnuoreka [IOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
96 [IpssMoyronbHas cuctema KOOpAUHAT bubnnoreka [JOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
97 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edso0.ru/7f41e8a8
08 ITpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
99 [Tpumeps! rpadKoB, 3a1aHHBIX



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

bopmynamu

Urenue rpadMKoOB peabHbIX

bu6mmoreka [IOK

100 3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
101 UYrenue rpa)ukoB pealbHBIX
3aBUCUMOCTEN
bubmuorexa [JOK
102 Homsitie Qyriuin https://m.edsoo.ru/7f41ef06
103 I'padux GpyHKIIN
bubmuorexa [JOK
104 i i
0 CoiicTsa dymiunii https://m.edso0.ru/7f41f078
N . bubnuorexa [JOK
1
05 CoiicTsa dymiuii https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
106 Jlunieiiiias GyKis https://m.edso0.ru/7f427282
. bubnuotexa [JOK
107 J
unciinaz pynius https://m.edso0.ru/7f427412
108 ITocTpoenue rpaduka TUHEHHOM bubnnoreka [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
109 [Toctpoenue rpaduka TuHETHON
byHKIIH
110 I'paduk pynkumn y =[x|
111 I'paduk pynkumn y =[x|
KonrtponsHas pabora no Teme
112 "Koopaunats! u rpapuku. Oynkiun" bubnuoreka [IOK
/ Beepoccuiickast mpoBepovYHast https://m.edsoo.ru/7f41f50a
paborta
113 HToroBast KOHTpOJIbHAs paboTa / bubnuorexa [IOK

Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/7f429c6c



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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

114

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kjacca, 00001IeHne
3HaHUI

115

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca, 00001IeHne
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f429f32

116

117

118

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kiiacca, 0000IIeHne
3HAHUH

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUH

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB Kypca 7 Kiacca, 000011eHue
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

119

[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

119



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 ynciIa 1 bubmmorexa [JOK
P P https://m.edso0o0.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTHe 006 UppaIMOHAILHOM YHCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTHuHbIC TPUOTMIKCHUS 1
WPPAIMOHATILHBIX YHCETT
JleiicTBUTENbHBIC YK CIIA 1
CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHIECKUX 1 bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.eds00.ru/7f42d862
11 CaoiicTBa apuPMETHICCKUX 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIp@YKEHHH, COJIepIKaIIUX 1 bubmmorexa [JOK
P > ConepHat https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHH
13 ITpeoOpa3oBaHue YUCIOBBIX 1 bubnuorexa [IOK



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

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPACHITH, COACPAAIIIX https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

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

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL JI0 bubnnoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIIeM MUPE

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

20 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.eds00.ru/7f435648

91 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
mokKasareyieM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHH C LIENIBIM bubanoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f435ed6

23 KBanpaThbiii TpéxuneH

24 KBanpathslii TpéxuiieH



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

25 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas paboTa no Temam
27 "KBagparabie kopHU. CTENeHH. bubmorexa LHOK
B https://m.edsoo.ru/7f42ec80
KBanpatusiii TpexuieH"
bu6mmoreka [IOK
28 Anrebpanieckas pode https://m.edso0.ru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anredpanvecKue BoIPasKeHUs
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXOJISIINX B
anredbpanvecKue BoIPaKEeHUs
Jluxeuoayus npobenos 6 3HaHusx.
31 Jlonycmumvle 3nauenus
nepemMeHHbIX, 6X00AUUX 8
aneebpauieckue GblpaxtceHsl
Jluxeuoayus npobenos 6 3HaHusx.
39 Jlonycmumvle 3nauenus
nepemMeHHbIX, 6X00AUUX 8
aneedopauiecKue 8blpatceHsl
33 OcCHOBHOE CBOMCTBO bubnmoreka [JOK
anredpandecKkoit 1poou https://m.edso0.ru/7f4308e6
. bubnmnoreka [JOK
34 Coxpauerne apobeii https://m.edsoo.ru/7f430a8a
35 Coxparienue 1pobeit bubnuorexa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a

https://m.edsoo.ru/7f430f44

36 Cokparenue apodeit bubmorexa OK
patlt AP https://m.edsoo.ru/7f430f44
CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
37 .
U JICJICHHE alireOpandeckux apooei https://m.edsoo.ru/7f43128c
CnoxxeHue, BBIYUTAaHUE, YMHOXKEHHUE bubnmoreka [JOK
38 .
U JIeTIieHUE anreOpandecKux apooei https://m.edso0.ru/7f4315c0
39 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJICHHE anre0pandecKux JIpooei https://m.edsoo.ru/7f4318¢2
CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
40 o
U JICJICHHE alreOpandyeckux apooei https://m.edsoo.ru/7f431a20
Jluksuoayus npobenos 8 3HaAHUsX.
41 Crooicenue, eviuumanue,
VMHOMCEeHUe U OelleHue
aneebpauveckux opooet
Jluxeuoayus npobenos 6 3HaHusx.
42 Crooicenue, viuumanue,
VMHONCEeHUe U OelleHue
aneebpaudeckux opooeu
IIpeoOpa3oBanme BEIpaKCHUH,
43 cop e >II<)a ux anred I:II/IHGCKI/IC bubmorexa HOK
Aeprat p https://m.edsoo.ru/7f43259c
npobu
[Ipeobpa3oBaHue BbIpaxeHHH,
44 COZIEpIKAIlMX allreOpandecKue bubmoreia HOK
Aeprram p https://m.edso0.ru/7f432736
npobu
[IpeoOpa3zoBaHue BBIpAKEHUH,
peodp P bu6mmorexa [IOK
45 coJiep KalIuX anredpandyeckue

npobu

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

Jluxsuoayus npobenos 8 3HAHUSX.
IIpeobpazosanue svipadicenui,

46
cooepacawmux anreeopaudecxue
opobu
Jluxsuoayus npobenos 8 3HaAHUsX.
47 IIpeobpazosanue gvipadicenul,
cooepacawmux anreeopaudecxue
opobu
48 KonTponbhas padota no teme bubnuoreka [IOK
"AnreOpanyeckast 1poOp" https://m.edso0.ru/7f431d36
bubmuorexa [JOK
49 Kpanpartoe ypasiieiiie https://m.edsoo.ru/7f42eela
50 HenonHoe kBasipaTHOE ypaBHEHHE bubamorexa LOK
https://m.edsoo.ru/7f42eela
51 Hemnonnoe kBagparHoe ypaBHEHUE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
59 ®opMyita KOpHENH KBaJPATHOIO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
53 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edso0.ru/7f42f3f6
54 ®opMyiia KOpHEN KBagpaTHOIO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
Jluxeuoayus npobenos 6 3HaHusx.
55 Dopmyna KopHell K8AOPaAmMHO20
ypagHenui
Jluxeuoayus npobenos 6 3HaHusx.
56 Dopmyna KopHell K8AOPAMHO20

VpasHeHutl



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

bubmuorexa [JOK

> Teopema Bitera https://m.edsoo.ru/7f42fefQ
bubnunoreka [HOK
o8 Teopema Bitera https://m.edsogru/7f430076
59 Pewienne ypaBHeHUH, CBOASIINUXCS K bubnmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
60 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmumorexa [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
Jluxeuoayus npodenoe 6 3HAHUAX.
61 Pewenue ypasnenuii, ceooawuxcs k
K8aoOpamuvim
Jluxeuoayus npobenos 6 3HaHusx.
62 Pewenue ypasnenuii, ceoosawuxcs k
K8aOpamuvim
63 [Ipocreiimme qpobHO- bubnuotexa [JOK
paloHaabHbIE ypaBHEHUS https://m.eds00.ru/7f4328¢6
64 [Ipocreiimme qpobHO- bubnuoreka [IOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
65 Pemienne TekCcTOBBIX 33124 C bu6mmoreka [JOK
ITOMOIIIBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75¢c
66 Penenne TekcTOBBIX 3a/1a4 C bu6mmorexa [IOK
IIOMOILBIO KBAIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42{8f6
Jluxeuoayus npobenos 6 3HaHusx.
67 Pewenue mexcmosvix 3aoau c
NOMOUBIO K8AOPAMHBIX YPAGHEHUL
Jluxsuoayus npobenos 8 3HAHUSAX.
68 Pewenue mexcmogwix 3a0au ¢

NOMOUBIO K8AOPAMHBIX YPABHEHUL



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

69

Jluxsuoayus npobenos 8 3HAHUSX.
Pewenue mexcmoswix 3a0au ¢
HOMOWbIO K8AOPAMHBIX YPAGHEHULL

70

71

72

73

74

KonrponsHas pabora no reme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHOE ypaBHEHUE C IBYMsI
MIePEeMEHHBIMH, ero rpaduk,
MIPUMEPHI PEIICHUS] YPABHEHUM B
LEJIBIX YUCIIax

JluneitHoe ypaBHEHUE C IBYMS
MIePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LENbIX YUCIIAX

JluneliHoe ypaBHEHUE C IBYMs
NIEPEMEHHBIMH, €ro rpauk,
MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo0.ru/7f4301f2

75

76

77

Perrenue cuctem ABYX JTHHEHHBIX
YpaBHEHHH C IBYMsI TEPEeMEHHBIMHU
Perienue cuctem NBYX JTIMHEHHBIX
YpaBHEHHU C IByMs IEPEMEHHBIMU
Jluxsuoayus npobenos 8 3HAHUSAX.
Pewenue cucmem 08yx nunelinvix
VpaeHeHull ¢ 08yMsi NepeMeHHbIMU

78

Jluxeuoayus npobenos 6 3HaHusx.
Pewenue cucmem 08yx nunetinvix



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

VPAGHeHUll ¢ 08YMs NepeMEeHHbIMU

79

80

81

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

[Ipumeps! pelieHus cucTemM
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepEeMEHHBIMU

I'paduaeckas naTEpIpETALIAS
ypaBHEHUS C IBYMSI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

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

82

I'paduueckas mHTEpIIpETAIS
ypaBHEHUS C IBYMSI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

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

83

Pemrenne TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

84

85

Perrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU

86

Jluxeuoayus npobenos 6 3HaHusx.
Pewenue mexcmogwix 3a0au ¢
NOMOWbIO CUCTEM YPABHEHUT

87

88

Jluxeuoayus npobenos 6 3HaHusx.
Pewenue mexcmogwix 3a0au ¢
NOMOWbIO CUCTEM YPABHEHUT

YucaoBsie HCPAaBCHCTBA U UX



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

CBOMCTBA

YucaoBwie HCpaBCHCTBA U UX

89 .
CBOICTBa
90 HepaBeHCcTBO ¢ 0/1HOM TTIepeMEHHOM
01 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c692
92 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
93 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
94 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42ch88
95 CucreMbl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
96 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHue peeHus THHEHHOTO
97 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
N3o6paxkeHune perieHus THHEHHOTo
98 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponpHas paboTa mo Temam
99 "HepasenctBa. CucteMbl
ypaBHeHUi"
bu6mmorexa [IOK
100 [TonsTue 19112078
Py https://m.edso0.ru/7f433c12
101 OO6nacTh onpenenaeHus] © MHOKECTBO bubnmnorexa [JOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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3HaYeHUH PYHKUIUU

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

102 Crioco0bl 3a1anust GyHKITUN
103 I'padux GpyHKIIN
104 CaoiicTBa pyHKINH, UX
oToOpaxxeHue Ha rpaduke
105 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
106 [Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIIUX PEaThHBIC MPOIIECCHI
OyHKIUY, OMHUCHIBAIOIIUE MPSIMYIO U
107 06}$1T?iy10’ HpOHOpIII/I(fII{aJILHiIC . bubmmorexa [JOK
SABHCHMOCTH, X rpadHKH https://m.edsoo.ru/7f434bbc
108 I'unep6ona
bubnuotexa [JOK
109 Fnnepbona https://m.edsogru/7f4343e2
110 Ppacpitic pymutity = x* E::fsj?;lr?eecl;sigr(aﬁf434572
OyHrmn vy =x2, y=x3, vy =YX,y =
111 |x|3;711{“p:qmri]ecxo;};)eme’lzde ’ bubnuorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
Beepoceuiickas poBepotHas https://m.edsoo.ru/7f4371aa
pabora
Wrorosas koHTposIbHAs paboTa /
113 Bcepoccuiickas npoBepouHas bu6mmorexa [TOK

pabora

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

114 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011eHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
115 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Enbmiorexa IOK
HOB Kypeos 7 ¥ : https://m.eds00.ru/7f43736¢
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
116 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 bubmoreka LOK
#IOB XYP . ’ https://m.edso0.ru/7f437510
000011IeHHEe 3HAHUI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
117 METOIOB KYPCOB 7 M 8 KJIACCOB 1 Bubmzorexa LIOK
HOB X3P . ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUNA
IToBTOpEHNE OCHOBHBIX IMOHATHH H
118 METOIOB KYPCOB 7 M 8 KJIaCCOB 1 Brommozexa [IOK
HOB X3P . ’ https://m.edso00.ru/7f436b88
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
119 METOIOB KYPCOB 7 M 8 KJIACCOB 1 Brbmmozexa [IOK
P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 119

[NPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
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n/n

Tema ypoka

9 KJIACC

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

PanmonansHabIe yncna,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIE U
OCCKOHEUYHBIE NECATUYHBIC TPOOH

MHOXeCTBO JIeHCTBUTEIBHBIX YHCEIT,
JNEUCTBUTEILHBIE YHCIa KaK
OCCKOHEUYHBIE NECATUYHBIC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JEHCTBUTEIBHBIX
4KCcesl U MHOXKECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

Jluxsuoayus npobenos 6 3HAHUAX.
B3zaumno o0Ho3HauHoe
COOmMBEmMcmaue MexHcoy MHONCECMBOM
0elicmeumenbHuIX Yucei u
MHOHCECMBOM MOUEK KOOPOUHAMHOU
npamou

Jluxsuoayus npobenos 6 3HAHUAX.
B3zaumno oonosnaunoe
coomeemcmeue mMexHcoy MHOICECBOM
OelicmeumenbHuIX ducei u
MHOHCECBOM MOUEK KOOPOUHATNHOU
npAMOU

CpaBHCHI/Ie JEHCTBUTEIIBHBIX qucCel,




apudmeTHIecKue ACUCTBHS C
JICHCTBUTEIILHBIMU YHACITAMU

[IpubanxEénHOE 3HaUEHNE BEIUYNHBI,

! TOYHOCTh MPUOIMKEHUS
OkpyrieHue uncen
9 OxpyrieHue 4ucen
10 [Tpukuaka v oleHKa pe3yIbTaToB
BBIYHCIICHUI
1 [Ipukunka u oLeHKa pe3yabTaToB
BBIYHCIICHUN
12 JIuneitHoe ypaBHeHue. Pemenue bubnunorex [JOK
YpaBHEHUH, CBOJAIIMXCS K JUHEUHBIM https://m.edso0.ru/7f43bf66
13 Jluneiinoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOALINXCS K TUHEHHBIM
Jlukeuoayus npodenos 6 3HauusXx.
14 Jluneiinoe ypaenenue. Peuenue
VPasHeHUll, C800AUUXCSL K IUHEUHbIM
Jlukeuoayus npodenos 6 3HanusIXx.
15 Jlunetinoe ypasnenue. Peuwienue
VPaeHeHUl, C800AWUXCSL K TUHEUIHbIM
Jluxsuoayus npobenos 6 3HAHUAX.
16 Jlunetinoe ypasnenue. Pewenue
VPaHeHUl, C800AWUXCS K TUHEUIHbIM
KBagpaTtHoe ypaBHeHue. Pemenue
17 YpaBHEHUH, CBOASAIINXCS K bubmmorexa [IOK
KBaTpATHEIM https://m.edso0.ru/7f43c542
18 KBanpaTtHoe ypaBHeHue. Pemenue bubnnorexa [JOK

ypaBHeHHﬁ, CBOJAINIUXCA K

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

KBaApaTHbBIM

19

20

21

22

23

Jlukeuoayus npodenos 6 3HauusXx.
Keaopammnoe ypasuenue. Pewenue
VPaeHeHUll, c800AUUXCSL K
K8aOPaAMmMHbIM

Jlukeuoayus npodenos 6 3HauusIXx.
Keaopamnoe ypasuenue. Peutenue
VPaHeHUl, c800AUUXCSL K
K8AOPaAMmMHbIM

Jlukeuoayus npodenos 6 3HaHUsIX.
Ksaopamnoe ypaenenue. Pewenue
VPABHEHUl, C8O0AUUXCIL K
K8AOPaAMmMHbIM

BI/IKBaI[paTHBIe YpaBHCHUA

bukBapaTHbie ypaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f43c3d0

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c3d0

24

25

26

IIpumepsl pelieHns: ypaBHEHUI
TPEThEN U YETBEPTOM CTENEHEN
Pa3JIoKEHUEM HA MHOKHUTEIN
IIpumepsl pelieHns: ypaBHEHUI
TPEThEN U YETBEPTOH CTENIEHEN
Pa3iIoKEHUEM Ha MHOKUTEIIN
Pemenne npoOHO-panmoHaIbHBIX
yYpaBHEHUN

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

27

28

Pemenne npoOHO-panmoHaIbHBIX
ypaBHEHUU

Jluksuoayus npobenos 8 3HAHUSIX.

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



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pewenue opodbHo-payuonanvhvix
VpasHeHutl

29

30

31

Jluxeuoayus npooenos 8 3HAHUsX.
Pewenue opodbHo-payuonanvhvix
VypasHenui
Jlukeuoayus npodenos 6 3HauusIXx.
Pewenue opobHo-payuonanvroix
ypaeHeHuul
Jlukeuoayus npodenos 8 3HauusXx.
Pewenue opobHo-payuonanvroix
ypaeHeHuu

32

Pemenne TeKCTOBBIX 3a1a4
anreOpanv4ecKuM METOI0M

33

34

Pemrenue TekCTOBBIX 3a7a4
anreOpandeckuM METO0M

Pemenne TekCTOBBIX 3a1a4
anre6pa1/1qec1<I/IM MCTOAOM

35

Jlukeuoayus npodenos 6 3HauusIXx.
Pewenue mexcmoswvix 3adau
aneebpauieckum memooom

36

Jlukeuoayus npodenos 6 3HauusIXx.
Pewenue mexcmoswix 3a0au
aneebpauyecKkum memooom

37

38

Jluxsuoayus npobenos 8 3HAHUSX.
Pewenue mexcmoswix 3a0au
aneebpauyeckum memooom

Jluksuoayus npobenos 8 3HAHUSX.
Pewenue mexcmoswix 3a0au




aneebpauieckum mMemooom

Jlukeuoayus npodenos 6 3HauusXx.

39 Pewenue mexcmoswix 3a0ay
aneebpauieckum memooom
40 KonTponbhas pabota no teme
"YpaBHeHUsI C OJTHON NTepeMEeHHOI"
41 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
42 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
43 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IBYMsI IEPEMEHHBIMH U €€ pelieHue
44 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
45 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
16 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHHUIA,
47 OJHO U3 KOTOPBIX nn}l;xe;goe, a Ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHUIA,
48 OJTHO U3 KOTOPBIX nn}llixeggoe, a pyroe bubmmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem AByx ypaBHEHUI],
49 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU
50 Pemenue cucreM AByX ypaBHEHUI],



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

OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTENEHU

I'paduueckas nuHTEpHIIpETAIIUSI

o1 CUCTEMBI YpaBHEHUI C IBYyMsI
MIEPEMEHHBIMU
59 Pemennie TekcTOBBIX 3a7a4
anreOpanvdecKuM criocooom
53 Pemennie TekcTOBBIX 3a7a4
anredpandeckum crnocodom
54 KonTtponpsHas pabora o Teme
"CucremMsl ypaBHEHUH"
55 YucnoBbie HEPABEHCTBA U UX
CBOMCTBa
56 HucnoBsle HEPABEHCTBA U UX bubnnorexa [HOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
57 Jlunelinbie HEpPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
58 JIunHeliHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
59 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubnuotexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f43af08
60 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
61 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
62 CuHcTeMbl TUHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U X PELICHUE
63 KBaapatHbpie HEpaBEHCTBA U UX bubnuorexa [JOK



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

pelieHue

https://m.edsoo.ru/7f43b098

64 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [HOK
pelieHue https://m.edsoo.ru/7f43b21e
65 KBaaparHble HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
66 KBanparusie HepaBeHCTBA U UX
pelieHne
67 KBanpaTHble HepaBeHCTBA U UX
pelieHue
['paduueckas uHTEpIIpETALUSL
68 ngg)BeHCTB u CI/ICT:MI;IGP:BGHCTB c bubmorexa LHOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
69 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IIEpEMEHHBIMU
70 KonTposnbnas pabora no teme
"HepaBenctpa"
7 KBanpatnunas QyHkius, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
79 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.eds00.ru/7f439842
73 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f4399b4
74 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubmuorexa [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo0.ru/7f439eb4
75 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
76 [Tapabomna, KOOpAUHATHI BEPITHHBI bubnuorexa [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

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

77 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnnoreka [HOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a31e
78 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
79 [Tapabosa, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
80 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
81 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
82 I'paduku pynkumit: y = kx, y =kx +
b, y=Kk/X, y=x3, y=vx, y=|x|
83 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
84 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
85 I'paduxu pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
86 Konrponbnas pabora no reme bubnuoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
87 [TonsiTre yncmoBoOM bu6mmoreka [IOK
MOCJIEN0BATEIbHOCTH https://m.edso0.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH
88 PEKyppEeHTHOH (HOPMYIIOH 1 bubmmorexa [JOK
. https://m.edsoo.ru/7f43ebda
dbopmMyII0if n-TO YiIeHa
89 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK

pOrpecCcuu

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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90

Apudmerndeckas 1 reoMeTprUIecKas
pOrpeccun

bubmuorexa [JOK
https://m.edsoo.ru/7f43f3b4

91

DopMyIbl N-TO YICHA
apuQMETHIECKON U TEOMETPHUECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a

92

93

94

95

96

97

@opMyIbl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@®opMyiiel n-To WieHa
apu(MeTHUECKONW U reOMeTPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@dopMmyIibl n-To WieHa
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOrPECCUil, CyMMBI IIEPBBIX N
YJICHOB

®opmyIibl N-To YiieHa
apu(MeTHYECKON U TreOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apu(METHUECKON U TEOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPJMHATHOM MIOCKOCTH

N3o0pakeHne 4aeHOB
apuQMEeTUUECKON U TEOMETPHUECKOI
MPOTPECCUil TOYKaMU Ha

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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KOOPAMHATHOW INIOCKOCTH

98

99

100

101

102

103

JIMHEeNHBII U YKCIOHEHIINAIbHBIN
pocTt

CrnoxHbIC ITPONLCHTEI

CroxHbI€ NPOLIEHTHI

KonTponbHas padoTa 1o Teme
"YucroBbIE TOCIEA0BATEIHFHOCTH"

[ToBTOpEHHME, 0000IICHUE 1
cHCTeMaTH3alus 3HaHuH. 3annch,
CpaBHEHHUE, ACHCTBUS C
IENCTBUTEIbHBIMH YUCIAMH,
YUCJIOBas mpsimast

IToBTOpEHKE, 0000IIICHUE 1

CHCTEeMaTHU3allus 3HaHUH. HpOLIeHTLI,

OTHOIICHU:, IPOIIOPIHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

104

[ToBTOpenue, o6obIIeHNE 1
cHUCTeMaTU3alrs 3HaHH.

Oxkpyrienue, npuOIMKeHne, OleHKa

105

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anmsa 3HaHui. Pemenme
TEKCTOBBIX 3aJ]1a4 apuPMETHISCKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

106

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 33]1a4 apu(PMETHICCKUM
CIocooom

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4
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[ToBTOpeHue, 0600IICHNE 1
cucTeMatusanys 3HaHui. Pemnenue

bubmuorexa [JOK

107 TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocob6omM
[ToBTOpeHue, 0600IICHNE 1

108 CHCTEeMaTH3aIvs 3HaHHH. bubmuorexa [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

109 CHUCTEMAaTH3alIMs 3HAHUH. bu6mmoreka [IOK
[Ipeobpas3oBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIE 3HAUCHHSI
[ToBTOpeHue, 0600IICHNE 1

110 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

111 CHCTEMAaTU3alMs 3HAHUH. bu6nmoreka [IOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

112 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o0.ru/7f444c56
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

113 cucreMaru3anus 3HaHui. OyHKINY: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKINMA

114 [ToBTOpeHnue, 06061EeHNE U bu6nmoreka [JOK
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cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f44516a

115

[ToBTOpeHue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIMHA

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

116

[ToBTOpeHue, 0600IIEeHNE U
cHucTeMaTU3alurs 3HaHH.
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

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

117

118

[ToBTOpEHHME, 0000IICHUE 1
cUCTeMAaTH3aIlns 3HaHUMH.
I'paduueckoe pemenne ypaBHEeHUN U
HX CHCTEM

Hrorosas KOHTPOJIbHaA pa60Ta

119

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

119
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KIIACC

Koz IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
1 Yucna 1 BIYMCICHUS
11 BemmonHATh,  coueTas  yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupMeTHyecKue JeHCTBUSA C pallMOHAIbHBIMHU YUCIAMU
HaxoauTe ~ 3HaueHUs  YHUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIp)XEHUH, COJlepKAIUX OOBIKHOBEHHBIC U IECSITUYHBIE TPOOH
[lepexomuth OT oAHON (QoOpMBI 3amucH 4YUCEl K  ApYyrou
13 (mpeoOpa3oBbIBaTh  AECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO TpOoOb)
14 CpaBHMBATB M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUH, OIEHKY
1.6 3HAQYEHW YHUCIIOBBIX BBIPDAXKECHUH. DBBIMONHATE JIEHCTBUA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMH
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jIOkKEHHE Ha MHOXUTENIN
' HaATYpaJbHBIX YHCEI
Pemate  MpakTHUKO-OPUEHTHPOBAHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYWH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYVH,
1.8 NPOLIEHTaMH, HWHTEPIPETUPOBATh pE3yJAbTaThl pELICHUs 3aJad C
y4€TOM OTpaHMUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PaccMaTpPHUBACMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKEeHUs
21 Hcnonp3oBarh  anreOpanveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAUEHUAX [1EPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKUTEIIS, TPYIIIUPOBKHU CIAraeMbIX,
pUMEHEHHs! (POPMYJT COKPALIEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEMETOB, U3 pealbHON MIPAKTUKU
97 Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypalbHBIMU IOKa3aTEsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate nMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSS
3.1 IIpaBWIa MepeEXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTb rpaduueckue METOAbl NPHU  PELIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM MIIOCKOCTH IrpauK TMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPUBOJAUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS
35 Pemartp cucteMsl ABYX JTMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 yCIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4/ IOJY4YE€HHBIH pe3ynbTaT
4 Koopaunats! u rpaduku. OyHKIIMN
N3o0paxkaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3allMCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpI[I/IHaTHOI\/'1 INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOp/AWHATaM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUN Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W WHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOIM
NpPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yJabTara
1 Yucna 1 BBIYUCTICHUS
Hcnonp3oBaTh  HayallbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
11 NEHUCTBUTENBHBIX YUCEN JAJISl CPAaBHEHHS, OKPYTJIEHUS M BBIUMCICHHIA,
' M300pakaTh JICHCTBUTENBHBIC 4YHCIA TOYKAMU HA KOOPIMHATHOM
psAMON
[IpumeHsTh MOHATHE apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHbIC KOPHH, HWCIIOJIB3Yysd TPH HEOOXOJIUMOCTH
' KaJbKYJISITOP, BBITIOTHATH MpeoOpa3oBaHUs BBIPAKEHUMN, COJEPIKAIIIX
KBaJpaTHbIE KOPHU, UCTOJb3Yysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amuck OONBIIMX ¥ MaJbIX YHCEN C TIOMOIIBIO
' JECSITHUHBIX Apobeii u creneneit uncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHSITh TIOHSATHE CTEICHH C IEJIBIM ITOKA3aTeleM, BBITIONHATH
2.1 npeoOpa3oBaHusl BBIPAKEHHH, COAEPKAIIMX CTENEHH C IETbIM
MoKazareieM
25 BbIMONmHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALlMOHATIBHBIX

BBIPQKCHHII HA OCHOBE IMpPAaBUJ JACHUCTBUM HAJ MHOTOWICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUS PA3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomute OT crnoBecHOM  (opMyIUpOBKM 3amaud K €€
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBa  PELIeHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYCHHUS), OMPEACTATh 3HAUCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

k/x

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:
y=k/x

, ¥ =X y = X%y = [X|, onuChIBaTh CBOWCTBA YMCIOBOW (DYHKIMHU IO €€

rpaduxy




9 KUIIACC

Ko IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BBIYUCICHUS
11 CpaBHHMBaTh U YHNOPSAOYMBATH pAlMOHAIBHBIE U HPPALMOHAIBHBIE
' yucna
BoinonusaTe apudmeTHueckue IeHCTBUS C pallMOHATbHBIMU YUCIIAMU,
1.2 couerass YCTHbIE U NMUCHMEHHbBIE MPUEMBI, BBITIOJHATH BHIYUCICHHS C
HUPPaIMOHAIEHBIMU YU CIIAMH
13 Haxonuth 3HaueHusi creneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,
' BBIYUCIISITH 3HAYEHU ST YUCIOBBIX BBIPAKECHUN
14 OKpyTrJsTh N1€UCTBUTENIBHBIC YHCIIA, BBITIOJHATH IPUKUIKY PE3YJIbTaTa
. BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 VYpaBHEHHUs 1 HEpABEHCTBA
’1 Pemlate  nuHENiHBIE W KBaJApaTHbIE YpPaBHEHUs, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIIHE TPOOHO-PAllMOHAIbHBIE YPAaBHEHHUS
Pemate cuctemMel IByX JTUHEHHBIX YPaBHEHUH C JIBYMs IIEPEMEHHBIMHU
2.2 U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS
JINHENHBIM
Pemate TekCTOBBIE 3a/7a4M anredpanvyeckuM CIocoOOM C MOMOIIBIO
2.3 COCTABJICHHS] YpAaBHEHHUS WJIM CHCTEMBbI JBYX YPaBHEHHUH C JByMs
nepeMeHHbIMHU
[IpoBoauth mpoCTEHIlIME MCCIENIOBAHUS YpPaBHEHUH U CHUCTEM
Y ypaBHEHWN, B TOM 4YHCJI€ C TNPUMEHEHHEM TrpaduyecKux
' Mpe/iCTaBJIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU
CUCTE€Ma ypaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemlate  nuHENHBIE  HEpPaBEHCTBA, KBAJApPAaTHHIE  HEPABEHCTBA,
2.5 n300paxkaTh pEIICHUE HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3aIMCHIBATh
pelieHue ¢ IOMOIIBI0 CUMBOJIOB
26 Pemlate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,

BKIIIOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTI> pemICHUC




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBATh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacCIoJIOKEHUE HAa KOOPAMHATHOM IOCKOCTH rpapuKoB
¢byukuuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[loka3piBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHOMU
TUTOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = |X| U ONHUCHIBAThH

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u H300pakaTh CXEMaTHYECKH TpadUKu KBaIPATUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

PacnioznaBaTh KBaJpaTH4Hyl0 QYHKIOUIO 1O (Qopmyse, HTPUBOIUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW KU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas v reoMeTpUYeCcKasi Iporpeccuu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHUYeCKOl U reoMeTpUUECKOl MPOTrpeccHii, CyMMbl MEPBHIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTA TOYKaMU Ha KOOPIUHATHON

TIIIOCKOCTH

4.4

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BBIYUCIECHUSA
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0]] OT OAHOM (OPMBI 3aIUCH
11 npobeit x apyroil. [loHsTHE panMOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSI0OYUBAHUE PALMOHATIBHBIX YHCEI
19 Apudmernueckue IeMcTBUS ¢ pallMOHANIbHBIMM YKciIaMu. Pernienue 3agayu us
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNUs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3amuch MPOLEHTOB B BHJE IpOOH W IpoOH B BUAE NMPOLEHTOB.
' Tpu ocHOBHBIE 33J]auu HAa IPOLIEHTHI, PELICHUE 33/1a4 U3 PeabHON NPaKTHUKU
15 [IpuMeHeHNe TPU3HAKOB  JEIMMOCTH, Ppa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanpHble  3aBHUCMMOCTM, B TOM  4YMcle TMpsMas UM oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIPAXKEHHS
21 ITepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKECHMS C NepeMEHHOMU. JlomycTumele
' 3HauYEHUS IePEMEHHBIX
95 [IpencraBneHne 3aBUCHMOCTH MEXJy BEJIMYMHAMH B BUAEC (OPMYIIHL.
' Brraucnenus mo popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXJAECTBEHHO  paBHbIE
' BBIPa)KEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTAHUE,
' YMHOXEHHE MHOTOUJIEHOB
25 @DopMyIibl COKpPAIEHHOIO YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOIOWIEHOB HA MHOXKHUTEIU
3 YpaBHeHHS
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWia INpeoOpa3oBaHMs YpaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHUI




JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEH JMHEWMHOTO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
33 CocraBieHHEe ypaBHEHUI 110 YCJIOBHIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUHN
3.4 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
CucremMa JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUN
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle IPOMEKYTKU. PaccrosiHue Mexay AByMs TOUYKAMH KOOPAUHATHOU
' PAMOM
43 [TpsamoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opAavHaTa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UreHHe TpauKOB pearbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkun. CoiicTBa GyHKIMN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk GpyHKIuM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHMM W CHCTEM JIMHEHWHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCIIEHUS
11 KBagpatubiif kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUHN U BhIYHUCICHUSAM. [leficTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enpIM MokasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yuciaa
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3ioKeHUe KBaAPaTHOTO TPEXUIEHA HA MHOKUTENIN




2.2

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayireOpandecKoi 1poou

2.3 CrnoxeHue, BBIYMTaHHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUC
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMyna KOpHEH KBaJIpaTHOIO YpaBHEHMSL.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimume qpoObHO-palliOHANILHBIE YPaBHEHUS
I'paduueckas uHTEpnpeTanus ypaBHEHUH € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C ABYMs IepeMeHHbIMU. [IpuMepsl pelieHus: cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucioBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM EPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU
11 [Tonstne ¢ynkuu. OOnacTh oONpeAesieHuss M MHOXKECTBO 3HAYEHMM
' ¢ynkunu. CrnocoOsl 3aanus GyHKIUN
4.2 I'paduk pynkuuu. YreHne cBONCTB QYHKIUU 1O €€ rpapuKy
4.3 [Tpumeps! rpadukoB GyHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
44 OyHKIUKN, OMUCHIBAIOIIAE TIPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 Oyukumu y =x?, y = x7°
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHHUN
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

Yucna ¥ BEIYUCIIEHUS




PaHI/IOHaJ'IBHBIe 4yuciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBIEC U OCCKOHEYHEIE

11 JIECSITUYHBIE IPOOU
MHOXeCTBO JAeHCTBUTEIBHBIX YUCEN, IEHCTBUTENbHbIC YUCIA KaK OECKOHEUYHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JENCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHNE JEHCTBUTEIbHBIX
4yucell
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMHI YHUCIAMU
W3mepenus, npubamKeHus, oLeHKU. Pazmepbl 00bEKTOB OKpY’KaIOIIEro MUPa,
v JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuOmmkenus. Okpyrienue uuceln. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pemienne ypaBHEHH, CBOASIINXCS K JIMHEHHBIM
2.3 KBaznpatHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASIIUXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHUW TpETbed H
' YETBEPTOU CTENICHEN Pa3IOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHUI
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPAaBHEHUN € ABYMs IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JINHEHHOE, a IPYyroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBa
216 I'paduueckass mHTepnpeTalss HEPAaBEHCTB WU CHUCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 OyHKIUU
3.1 Ksanparuunas ¢ynknus, e€ rpadpuxk u cpoiictBa. [lapabGona, KOOpIUHATHI




BEPIIUHBI MapadoJIbl, OCb CHMMETPHH TTapadOJIbI

3.2 I'paduxu pynaxiuit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku pyrxuit y=K/X, y = x° 1 ux cBoicTBa

3.4 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Omnpeznenenne u CocoObl 33JaHUSI YUCIOBBIX IOCIEAOBaTeIbHOCTEH. 3amanue
' II0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro wieHa

45 Apudmernueckas mnporpeccus. Dopmynsl N-ro  wieHa apupMeETHUECKOM
' IPOTPECCUH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. PopMmynabl N-r0  WIEHa T€OMETPUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX N UJICHOB

W N300pakeHre 4wieHOB apu(METHYECKOW U TI'eOMEeTPUYECKOil Iporpeccui
' TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 Crno’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOT0
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MpeacTaBieHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33134

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHATHSAMHU: HATypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTb HATYpaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIAa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCJIAMH, CpPaBHUBATH U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacuy€Thl MO (Qopmylam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHMEM (QOPMYJI Ppa3HOCTH KBAApaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusl, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB U pEallbHOW JKM3HMU;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUTypa, TOUKA, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEIPEHHBIH
U DPABHOCTOPOHHHUHN TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCa W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, TpPSIMOYTOJIbHHMK, KBaJapar, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE pPACIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAas  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

14

YMeHHne omepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE M KPYTrOBBIC
IMarpaMMbl,  TaOmWIBl, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BIEKaTb, HHTEPIPETUPOBATH M  MPEoOpPa3OBBIBATH




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliWIlax M Ha JAHarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHAMH: CIy4YallHBIA ONBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEellaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEeaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna u BIYUCIIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel

19 OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' MIePUOIUUECKHIE IPOOH

13 PanmonanbHpie  ymcna. ApU(QMETHYECKHE Olepalud C PaldOHATBHBIMU
' yHuClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepaluud ¢ JeHCTBUTENbHBIMU
' yHuCcllaMu

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIAa OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanuecKue BbIPAXKCHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM mnokasareneM. CTeNeHb C palMOHAJIbHBIM I10Ka3aTesIeM.
. CBoiicTBa CTeNEHH

2.3 MHorouneHs!

2.4 Anrebpanueckas 1poob

”E ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHH. HeiictBuss ¢
- apu(MeTHYECKUMH KOPHIMHU HATypalbHOM CTENeHn
3 YpaBHEHUS U HEpAaBEHCTBA

31 Lenbie u npoOHO-palioHabHBIE YypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
- YpaBHEHUH

39 Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEHN

4.2 Apudmernueckass u reomerpuyeckas mporpeccur. Dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
Oyaknus, crnocoObl 3amaHus  ¢GyHkumu. ['paduk  dyaknun. OO6macTh
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 KoopaunaTel Ha IPsAMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BEIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Maxkapsrues FO.H., Munmiok H.I'., Hemxkos K.W. u ap./ [lox pen.
TensxoBckoro C.A.//Matematuka. Anredpa. 7 ki1 M"IIpocBemenue" 2023
e Makaperue FO.H., Munmiok H.I'., Hemkos K.W. u np. Anrebpa 8
KJ1acc.
M:"IIpocBemenne” 2024
e MakaperueB FO.H., Munmtok H.I'., Hemko K.M. u nap. Anrebpa 9
KJ1acc.

M:"IIpocsemenue" 2022

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Marematrka. Anredpa : 7—9-e Kiacchl : 6a30BbI YPOBEHB : METOINYECKOE
nocoOue K npeaMeTHou TuHun yueOHuKoB no anreope FO. H. Makapsiuesa, H.
I'. Munmrok, K. U. HemikoBa u ap./ — 2 € u3z., crep. — Mockasa :

[Ipoceemenune, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

1. bubmmoreka 1dpoBoro 00pa3oBaTEIHLHOIO KOHTEHTA
[https://urok.apkpro.ru/]

2. Poccuiickas snektponHas 1mkoja [https://resh.edu.ru/]



https://urok.apkpro.ru/%5d
https://resh.edu.ru/%5d
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