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MHNOACHUTEJBbHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO st
NIPOJODKEHUS 00pa30BaHUS M B TTIOBCEIHEBHOM KU3HU. PazButne y o0ydaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHWH M B MIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS a/IalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTHYECKOI0 MBIIUIEHUS] OOYYarolMXCsA: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue U
anajnoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B ctpykType nporpammsl yueOHOTo Kypca «AnreOpay i1 OCHOBHOI'O OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBbHOTO  MaTemMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JaNbHENIIEr0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro obopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMHM YHUCIaMH, (HOPMHPOBAHHEM



MPEJCTABICHUI O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKkux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro arrmapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MOCTPOCHUSI MATeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUMN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHUE HABBIKAMU  JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJICHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOAE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET Pa3BUTHIO Y 00YUaIOLIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBbIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MjiaHy B 7-9 Kjaccax u3ydaercss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE Pa3feibl COJCpPKaHUS:
«Uucna © BBIUKCICHUS», «ANTEOpanyYecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezento), B 9 kimacce
— 102 gaca (3 yaca B Heento).

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JIpo6Gu OOBIKHOBEHHBIC M JECSTHYHBIC, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. [loHaTne panMoOHAIBLHOTO YHCHIA, 3amucCh, CpPaBHEHHUE,
YOOPSAIOYMBAHUE  PAIMOHANBHBIX  4uceld. ApudmMmerndeckwe JeHCTBUS C
palMOHAbHBIMU YHCIIaMU. PelnieHue 3a1ay U3 peaibHOM MPaKTHUKW HA 4acTv, Ha
JpoOu.

CrerneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeesieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIMpPENeNIeHNs, 3amuch O00bImx uncen. [IpomeHTsl, 3anuch



IPOLIEHTOB B BHUJE APOoOH W ApoOU B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33Ja4u Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaIbHON IIPAKTHUKHU.

[IpumMeHeHne TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKeHUA

IIepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOU. JlOIyCTUMBIE
3HA4YCHUs NepeMeHHbIX. [Ipencrapienne 3aBUCUMOCTH MEXAY BEIIMUMHAMU B BUJIE
(dopMmyibl. Beruucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJCHUH, PAaBUJIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBONiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CteneHp MHorounaeHa. Cio)keHne, BbIYMTaHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaTOB. Pa3iioeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia IpeoOpa3oBaHUS YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBIICHHE YPABHEHHM 110 YCIOBUIO
3amaun. Perienne TeKCTOBBIX 3a1a4 € IIOMOLIBIO YPABHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMs IepeMEeHHbIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHU C JABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
Croco0OM MOACTaHOBKU. [IpuMepsbl perieHns TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUMHA

Koopaunara Touku Ha npssmoit. YucnoBsle TPOMEXKYTKU. PaccTosiHre Mexty
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyrosibHast cucteMa koopAauHaT, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKH Ha KOOpJIMHATHOMN MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTeill. [Tonsitue Gynkmuu. 'paduk GyHkmm.
CpoiictBa (ynkumii. JIuneitnas Qyukuus, e€ rpadux. I'paduk dpynkuuu y = [X|.
['paduueckoe perieHrie TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KUIACC

Yuciia ¥ BBIYUCICHUSA
KBagparubeiii kopeHb u3 uwucia. [loHsiTue 00 UppalMOHAIBHOM YHUCIE.
JecsTuunble TpUOIMKEHUST UpPAlMOHANBHBIX YKces. CBolicTBa apuMeTHIecKuX



KBa/IPATHBIX KOPHEH U X MPUMEHEHHE K TTPEOOPa30BAHUIO YUCIIOBBIX BHIPAKCHHIM
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM OKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

Anrebpandeckue BRIpaKCHUSAJredpandecKue BhIpaKeHus!

KBanparHsiil TpEXUIICH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, JEJICHUE anreOpandeckux ApoOeH.
PanmonanpHbIC BRIpOXKEHHS U X ITPeoOpa3OBaHuUe.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEepIpeTalusi ypaBHEHUN C ABYMSI MIEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpPAaBHEHHW C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKUUHA

[Tonsitue pynkuuu. O0IaCTh ONpPEAEIICHNS U MHOKECTBO 3HAUEHUI (PYHKIUU.
CrnocoOsbl 3aanus (PyHKIIMIA.

I'padpux ¢ynkuun. YUrtenuwe cBoicTB ¢yHkumu mno e€ rpaduxy. I[Ipumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeATbHBIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYI MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. PyHKkImn y = x2, y = x3, y = V&, y=|x|. Ipaduueckoe
pEIIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KIIACC

YucJa 1 BBIYUCIEHUSA

PanmonanpHbIe 4ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHEYHBIC
JeCATHYHBIC APOOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIIbHBIX YMCEIl U KOOPAUHATHOM TIPSIMOU.

CpaBHeHUE JICUCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JeUCTBUS C
JICUCTBUTEIILHBIMH UM CIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOMIETO MHPA, JUIUTEIBHOCTH IPOIIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHHUE BEJIMYMHBI, TOYHOCTH NMpuOIKeHus. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yJabTaTOB BIUUCICHUN.



YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaJAPAaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOM
CTEICHEW pa3JI0KEHHEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHwe TEKCTOBBIX 3a]1a4y
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMH U ero rpaduk. Pemienue cuctem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOe, a Japyroe — BTopoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Perenne TekCTOBBIX 33724 alredpandeckum crocooom.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

PemieHre JNMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOU. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTalnyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBanpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. IlapaGosa, KoopanHAThI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MTApa0OJIbI.

I'padukn pynxmmit: y = kx, y=kx +b, y = k/x, y = x3, y = Vx, y = |x| , m ux
CBOMCTBA.

YucnoBele  mocaeAoBaTEIbHOCTUYUHCIOBBIE  MOCICI0BATEAbHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM ITOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOH (hopMyIoil u GopMysIoil n-ro YieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCHOHEHUMAJIbHBIA POCT.
CI1oXHBIE NPOLICHTBI.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepu3yroTCs:



1) naTpuoTHyeckoe BOCIIUTAHKE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTUKEHUM B IPYrMX HayKaX U NPUKIAIHbIX cepax;

2) rpa:kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U peai3alii €ro
opaB, IMpPEICTAaBICHHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp I'pa’kAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXKIEHUIO 3TUUECKUX MTPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPATBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHHH IPAKTUYECKHUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEMaTHYECKOTO
o0Opa30BaHUs Ha MPOTSHKEHUHM BCEW KU3HM IS YCNEMHON MNpodecCHOHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHUEM MHAUBUAYAIBHON TPaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUMEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMUECKONM HayKud Kak cdepbl 4YenoBeuecKon
JEATEIbHOCTH, JTANoOB €€ pa3BUTUS WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEI0BATEIBCKON
NesATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TMPUMEHATH MaTEMaTHYECKHWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  00pa3a JKU3HU  (30pPOBOE  MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTD ), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OUIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMel Ha MPUMEHEHHEe MAaTeMAaTUYEeCKUX 3HAHUM JJIs1 pelIeHus 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY>KAIOIIeH Cpe/ibl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH



WX BO3MOXHBIX MOCTEACTBUHN JIsl OKPYXKAIOIIEH CPe/bl, OCOZHAHNEM TII00aTEHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCH YCJIOBHUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTh B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpoOBaTh WEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBbTATbBI

ITo3naBaTe/bHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIY IOHATUAMH, (OPMYIHPOBATH
OTIpENeNCHUST  TOHATWUN, YCTAHABIWBATh CYIIECTBCHHBIA TMpPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHe,
YCIIOBHEBIC;

e BBISBISATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTHBOPEUHIA,

e JICNIaTh BBHIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTUH;

e pa3duparh JOKA3ATEIHLCTBA MATEMATUYECKUX YTBEPKACHUM (MIPSMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIE OKa3aTelIbCTBA
MaTeMaTH4eCcKnX (aKTOB, BBICTpaWBaTh apPTyMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOWpaTh croco0® pemieHus y4deOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpATh HauboIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3zoBnle ucciienoBarTe/ibCKue 1eCTBUA:

UCIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNH HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTHUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIFHO yCTaHaBIMBAaTh HCKOMOE U JlaHHOE, (HOpMHUPOBAThH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

IPOBOJAUTH 1O CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTH4eCKOTO 00BEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKIY COOOM;
CaMOCTOSITENIbHO (POPMYIMPOBATH 0OOOIIEHHUS U BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHHUS, HCCIENIOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUU, IAHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(GOPMAILIMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTaBICHMUS;

BbIOUpaTh (opMy MPEACTaBICHUS HHGOPMALIMM U WIUIIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JuarpaMMaMH, WHOW TIpadukod H HuX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS I10 XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK1a€MOU TEMBI,
npo0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pElIeHUs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME M CXOJCTBO MO3MIIMM, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHd  3aJadyd,  DKCIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYIIICHHUS
C y4€TOM 3aja4 MPE3CHTAIMA U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3AUIO
COBMECTHOM paloThl, pacmpenensitb BHUAbI padOT, OTOBAPUBATHCH,



00CyXIaTh POIIECC U Pe3yIbTaT padOThl, 0000IaTh MHEHHS HECKOJIBKHIX
JIIOJICH;

¢ yJacTBOBaTb B TPymHmoBbIX (opmax pabdoTel (0OCyXkaeHus, OoOMeH
MHEHHUSIMU, MO3TOBBIE IITYPMBbI U APYTHUE), BHITOJIHATH CBOIO YaCTh paObOTHI
U KOOPJMHHUPOBATh CBOM JAEUCTBHUS C JAPYTMMU YIEHAaMU KOMAaH/BI,
OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

s CAMOCTOSITEJIBHO COCTAaBJIATH IUJIaH, aJITOPUTM PEIICHUs 3a1aud (WIH €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] C y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

e BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yJibTara
peleHuss MaTeMaTHYeCKOH 3a1a4u;

« TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH ITPH PEIICHUH 33/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

+ OLIGHUBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIbHOCTH TOCTABICHHON SN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHIKCHHSI WU HEIOCTIDKCHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 KkJjacce OOyYarOIMICS TOIYyYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

BreinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HAaYeHUS YHUCIIOBBIX BBIPAKECHHM, MPUMEHITh pPa3zHOOOpa3HbIE
CriocoObl M MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUN, COJAEPIKAIINUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTts OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUIHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PalliOHAJIbHBIC YUCIIA.

OKpyrJsTh ynca.

BBINOIHATS NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAXKEHUN. BBHIMOMHATH JEHCTBUSA CO CTEMEHSIMH C HATypaJIbHBIMH
MOKa3aTeIsIMH.



[IprMeHATH NPU3HAKY JEITMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPaIbHbIX
quced.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YHM, CBA3aHHBIC C OTHOLICHUEM
BEJIMYUH, IPONOPUUOHAIBHOCTHI) BEIUYUH, IPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3ysbTaThl PELIEHUs 3aa4 C YYETOM OIPaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHUM MPH 3aJlaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus E0T0 BHIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
N0JIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYICHA HAa MHOIOWIEH W MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYIIIUPOBKU CIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3ajad
W3 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypPaJIbHBIMM IOKA3aTENSIMU IS
IpeoOpa30BaHus BbIPAXKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NMPUMEHSs IpaBUJIa
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepATs, ABIsieTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METO bl TIPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTOo
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM MJIOCKOCTU I'paUK JMHEMHOTO YpaBHEHUS C ABYMsI
NePEMEHHBIMHU, MOJIB3YCh TPaQUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTte cucremsl AByX JIMHEMHBIX YPABHEHHUM C ABYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTe W pewmiaTe JMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEMHBIX
YPAaBHEHMHU MO YCIOBHIO 3aa4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYEHHBIN pPE3yJIbTaT.

DyHKIUU

N3o0pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
aNre0pandecKoM SI3bIKE.



OTtMmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHAaTaM,
CTPOUTDH rpaduku TMHEHHBIX PyHKIMA. CTpouTh rpaduk QyHKIHUU y = |X|.

OnuceiBaTh C TOMOIIbIO (QYHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco® MpeAcTaBICHUS U aHaNu3a HH(popMaluu,
U3BJICKATh U UHTEPIPETUPOBATH UH(GOPMAIIUIO U3 IPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEIYIOIIHNE
IIPEAMETHBIE PE3YNIBTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCEeN /ISl CPAaBHEHUS, OKPYIJIEHNUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHUCIla TOYKaMHA Ha KOOPAWHATHOW MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHIThH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEU.

Hcnonb30oBaTh 3anmucu OOJBIIMX M MaJbIX YUCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AuredpanvyecKue BbIPAKEHUSA

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeIeM, BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHUH, COEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

BBINONHATH TOXKAECTBEHHBIE MPE0OPA30BAHMS PAlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MMPaBUJI ACUCTBUI HaJ MHOTOUYJIEHAMH U alNre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BRIPAKEHHUM 1711 PEILICHUsS pa3IMYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHHS U HEPAaBEHCTBA

Pematy nMHENHBIE, KBAaJIpaTHBIE YPaBHEHUS W PALMOHAJbHBIE YpPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKuX NpecTaBileHuil (yCTaHaBIUBaTh, UIMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTth OT crmoBecHOW (OPMYITHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 33J1a4M NOJIYYEHHBIN PE3YNbTAT.



[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHHSI, OLICHKH, PEIIaTh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 X CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[loHumMaTh ¥ KCHONB30BATh (DYHKIIMOHAJIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYCHMS), ONMPENCNIATh 3HAUCHHE (PYHKIMH TO 3HAYCHUIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OnHCHIBATb CBOKACTBA YHCIOBOM DYHKITHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BbIYMCICHUS

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssTh apupMeTuueckre JeHCTBUS C palMOHAIBHBIMU YHCIIAMU, COYETAst
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIbHBIMU
YUCIIAMH.

HaxonuTth 3HaYeHUs CTENEHEN C LEIbIMHU TOKA3aTENIMHA U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrJisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PermaTe nuHelHbIE U KBaJIpaTHbIE YPABHEHUS, YPABHEHHUSI, CBOISIIHUECS K HUM,
npocTeriue ApOOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU WU
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TeKkCTOBbIE 3ajauu  aJreOpaundeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX NpeAcTaBlieHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElIeHNE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alMCHIBATh PEIIECHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIIMChIBATh PEIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PELLICHUH Pa3IUYHbIX 3a7a4.

DyHKIUU



Pacno3naBate (QyHKIMU H3yuyeHHBIX BUIOB. [loKa3bIBaTh CXxeMaTHUECKU
pacmojoXeHne Ha KOOPAWHATHON TNIOCKOCTH TpadukoB QyHKIUHN BUaA: y = kx, y =
kx + b,y =k/x, y=ax2 + bx + ¢, y = x3, y=Vx, y = |x|, B 3aBHCHMOCTH OT 3HAUCHMIA
K03 (UITUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIUH.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU IPU PA3HBIX
croco0ax 3aaHusl.

BBIMIONHATS  BBIYMCIEHHST C  HCIOJIb30BaHHEM (OpPMYJ nN-ro 4jeHa
apu(PMETUIECKON U T€OMETPUUECKON MPOTPECCUi, CyMMbI IIEPBBIX N YJIEHOB.

N300paxaTh 4YIEHBI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUIA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
NO HanmenoBanue KosuvecTBo 4acoB DJIeKTPOHHbIE
a3/1eJIoB U H(ppoBbIE
n/ pasA Bcer Kontpoabnsl IIpakTuyeckn (wnp )
TeM o0pa3oBaTe/bHbIC
n 0 e padoThlI e padoThlI
NporpamMmbl pecypcsbl
Yucna u
bubmmoteka [IOK
BBIYHCIICHUS.
1 25 1 https://m.edsoo.ru/7f415b9
PanmonansHbIe 0
qypcia -
Anrebpanyecku bubmmorexa HOK
2 27 1 https://m.edsoo.ru/7f415b9
€ BBIPAKECHUS 0
but6mmoreka [IOK
YpaBHeHUS U
3 20 1 https://m.edsoo.ru/7f415b9
HEPaBEHCTBA 0
Koopaunats! u bu6mmoreka [JOK
4 rpauKy. 24 1 https://m.edsoo.ru/7f415b9
DOyHKIUH 0




[ToBTOpEHME N

Bbubnuoteka LIOK

IIOHATHUA

5 6 https://m.edsoo.ru/7f415b9
000061eHNe 0
OBIIEE
KOJIMYECTBO 102
YACOBIIO
ITPOI'PAMME
8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
N2 HaumeHoBaHHe
(uudposbie)
n/ pasgeiaoB uteM Bcer KourpoabHbsl IIpakTunuyecku
o0pa3oBaTe/ibHbIE
I NMPOrpaMmblI 0
pecypchl
Yucna u
bubnnoreka IIOK
BBIYHCIICHHUSI.
15 https://m.edsoo.ru/7f417af
KBagparusie g
KOpHU B
Yucna u
BBIYMCJICHHS. bu6nmoreka [IOK
2 Crenennb ¢ 7 https://m.edsoo.ru/7f417af
LEITBIM 8
MoKa3aTesIeM
Anrebpanyecku
bubnnoreka IIOK
€ BBIPOKCHHS.
3 . 5 https://m.edsoo.ru/7f417af
KBanpatnsiii g
TPEXWICH B
Anrebpanyecku
bu6nuoreka [IOK
€ BBIPKEHHUS.
4 15 https://m.edsoo.ru/7f417af
Anrebpanuecka g
g 1po0b B
YpaBHeHUd U
bubmmoreka [IOK
HEpaBEHCTBA.
5 15 https://m.edsoo.ru/7f417af
KBanparusie 3
ypaBHEHUS B
VYpaBHeHus u
bu6nuoreka [IOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417af
CucrteMbl "
YpaBHEHUN B
YpaBHeHUS U bu6muoreka [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417af
HepaBencrtpa 8
OYHKIHH. bubmumoreka [JOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417af

8




KOJIMYECTBO

OYHKIMH. bubnunorexa [IOK
9 Yucnoselie 9 https://m.edsoo.ru/7f417af
GyHKIUH 8
bu6nuoreka [IOK
[ToBTOpEHME N
10 6 2 https://m.edsoo.ru/7f417af
00001eHne g
OBIIEE
KOJIMYECTBO
102 6 0
YACOBIIO
ITPOI'PAMME
9 KJIACC
NS HauMeHoBaHue KoanuectBo yacon DJIeKTPOHHbIE
(uu¢posbIe)
n/ Ppa3iesioB U TeM Bcecer KonTpoabu IMpakTH4yeck
oOpa3oBaTe/ibHbIE
n NMPOrpaMMbl 0 ble padoThbI ue padoThbl
pecypchbl
Yucna u
bubmuorexa [JOK
BBIYMCIICHHUS.
1 . 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIC 08
quclia T
YpaBHeHus U
bubnnoreka IIOK
HEpPaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
YpaBHeHus € 08
OJIHOM MEepPEMEHHOM _
YpaBHeHuUs u
bu6nuoreka [IOK
HEPaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
Cucremsl 08
YpaBHEHUU o
VYpaBHeHMs U bubnmnorexka HOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencraa 08
bu6nuoreka [IOK
5 OyHKIHH 16 1 https://m.edsoo.ru/7f419d
08
YUucoBkie bu6nuoreka [IOK
6 IOCJIEJOBATEILHOC 15 1 https://m.edsoo.ru/7f419d
™ 08
[ToBTOpEHME,
but6mmoreka [IOK
0000111EHNE,
7 18 1 https://m.edsoo.ru/7f419d
cucTeMaTu3anus 08
3HAaHUU o
OBIIEE
- 102 6 0




YACOB I10
I[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoandecTBo 4acoB

Ne Jlara
KonTpoan
n/ Tema ypoka Bce HELe IIpakTHyec wu3y4deH

n ro KHe padoTrbl  Hs
padoThI

Ilonsarue
palMOHAIBHOTO 1
qucia

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Apudmerndecku
€ IEeHCTBUI C
paloHaIbHBIMU
YHUCIIaMHU
Apudmernaeckn
€ JEUCTBUS C
parMoOHATLHBIMA
qrCcIaMu

Apudmerndeckun
€ IEeHCTBUI C
paroHaIbHBIMU
YUCITaMH
Apudpmernuecku
€ JIEUCTBUS C
panroHaIbHBIMHU
qrcIaMu

Apudmernuecku
€ JACUCTBUA C
palOHATIBHBIMU
qUCIaMu
CpaBHenue,
YIIOPSIOYNBAHHE
panroOHAIBHBIX
qrcen

CpaBHenue,
YHOpSAOYMBaHUE
palroOHAIBHBIX
qucen
CpaBHenue,

YIOPSAI0YMBaHUE




10

palMOHATBLHBIX
qHCen

CreneHsb ¢
HATypaJIbHBIM
IoKa3arejieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4
211de

11

Crenenn ¢
HaTypaJbHBIM
[oKasarejieM

bubnunoreka LIOK
https://m.edsoo.ru/7f4
21382

12

13

CreneHb ¢
HATypaJbHBIM
IOKa3aTejieM
CreneHb ¢
HATypaJbHbIM
MOKa3aTejieM

bubnunorexka LIOK
https://m.edsoo.ru/7f4
2154e

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
218be

14

15

CrerneHb ¢
HATypaJIbHbIM
MOKa3aTejIeM
Pemenne
OCHOBHEIX 3a7a4
Ha JApoou,
MIPOLICHTHI U3
peanbHOI
MPaKTUKH

16

17

18

Pemenue
OCHOBHBIX 33J1a4
Ha JApoow,
MIPOIICHTHI U3
peaIbHOM
MIPaKTUKHU
Pemenue
OCHOBHBIX 33J1a4
Ha J1po0w,
MIPOLICHTHI U3
peanbHOU
MIPaKTUKHU
Pemenue
OCHOBHBIX 33]1a4
Ha JApooH,
MIPOLICHTHI U3
peanbHOU
MPaKTUKU

19

[Ipusnaku
JEJIMMOCTH,
pa3IoKeHus Ha
MHOHUTENH




20

HaTypaabHbIX
qucen
[Ipu3naku
JEIIMMOCTH,
pasioKeHus Ha
MHOKUTENH
HaTypaJIbHBIX
4yucell

21

PeanbHble
3aBUCHUMOCTH.
[Ipssmas u
oOpatHas
MPONOPIMOHAIIBH
OCTH

22

23

24

PeanbHbie
3aBUCHUMOCTH.
[Ipsimas u
oOpatHas
MPONOPLIMOHATIBH
OCTH

PeanbHbie
3aBUCHUMOCTH.
[Ipsimas u
obOpaTtHas
MPONOPLIUOHAIIBH
OCTH

PeanbHbie
3aBHCUMOCTH.
[Ipsmas u
obOpatHas
MIPONIOPLIMOHATBH
OCTH

25

26

KonTponbHas
pabota o Teme
"ParnioHaibpHbIE
yucina"

bykBeHHBIE
BBIPAKECHUS

bu6mmoteka IIOK
https://m.edsoo.ru/7f4
1feec

27

Dopmysl

28

Dopmysl

29

IIepemeHnHsle.
Honyctrmslie
3HA4YECHMS
IIEPEMEHHBIX




30

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUH,
packpbITHe
CKOOOK H
HpUBE/ICHHE
IMOA00HBIX
CcllaraeMbIX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
1fafa

31

IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUH,
packpsITHE
CKOOOK H
IpUBEICHUE
MOAOOHBIX
ClIaraeMbIX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
1£d70

32

IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHU,
packpeITHE
CKOOOK 1
MpUBEICHUE
MOAOOHBIX
ClIaraeMbIX

33

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHU,
packpeITHE
CKOOOK 1
NIPUBEJICHHE
OJJOOHBIX
ClIaraeMbIX

34

35

CBolicTBa
CTENEHHU C
HATypaJIbHBIM
IoKa3aTejieM
CBolicTBa
CTEIEHH C
HATYpaJbHBIM
IOKa3aTejieM

bu6mmoreka IIOK
https://m.edsoo.ru/7t4
21382

bu6nunorexa LIOK
https://m.edsoo.ru/7f4
2154e

36

CBolicTBa
CTEIEHHU C
HaTypaJbHbIM
IoKa3aTejieM

but6mmoreka [IOK
https://m.edsoo.ru/7f4
218be




bubnunoreka LIOK

37 MHOTOYIeHBI https://m.edsoo.ru/7f4
2276e
bubnunoreka LIOK
38 MHoro4jeHsl https://m.edsoo.ru/7f4
22930
Crnoxenue,
bubnunoreka LIOK
BBIYHTAHHUE,
39 https://m.edsoo.ru/7f4
YMHOXXCHHE 2242
MHOTOYJICHOB
CrnoxeHue,
bu6numoreka [IOK
BBIYHTAHHE,
40 https://m.edsoo.ru/7f4
YMHOXEHUE 270c8
MHOTOYJICHOB
CrnoxeHue,
bubnunorexa LIOK
BBIYMTAHHUE,
41 https://m.edsoo.ru/7f4
YMHOXEHUE fca
MHOTOYJICHOB
CnoxeHnue,
bubnuoreka [{OK
BBIYHTAHHE,
42 https://m.edsoo.ru/7f4
YMHOXEHUE 13182
MHOTOYJIEHOB
DopmyIbl Bbu6moteka [JOK
43 | COKpalléHHOrO https://m.edsoo.ru/7t4
YMHOKEHHS 2432a
DopmyIbl bu6moteka [JOK
44 COKpAIIEHHOTO https://m.edsoo.ru/7f4
YMHOXXEHUSA 2464a
DopmyIbl bubmuoteka [IOK
45 COKpPAIIEHHOTO https://m.edsoo.ru/7f4
YMHOKEHHS 24c12
Dopmyisl bubmmnoreka HOK
46 = coxpam€HHOro https://m.edsoo.ru/7f4
YMHOXKEHHUS 24£d2
DopmyIbl bubmuorteka [IOK
47 COKpAaIIEHHOTO https://m.edsoo.ru/7f4
YMHOKEHHUS 251d0
Pasnoxenne bu6nunorexa LIOK
48 MHOI'OYJICHOB Ha https://m.edsoo.ru/7f4
MHOXXHUTEIIHU 23312
Paznoxenue but6mmoreka [IOK
49 | MHOroO4ICHOB Ha https://m.edsoo.ru/7f4
MHOXKHUTENIU 237fe
Pasnoxenne bu6nunorexa LIOK
50 MHOTOYJIEHOB Ha https://m.edsoo.ru/7f4

MHOXUTCEIN

239de




51

52

Paznoxenue
MHOTOYWICHOB Ha
MHOKHUTEJH
Konrtponbnas
pabora o Teme
"AnreOpanyecku
€ BbIpaxxeHus"

53

VYpaBHenue,
npaBuiia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUIIBHOCTh
ypaBHEHUI

54

55

56

57

58

JIluneiinoe
YpaBHEHUE C
OTHOH
TIEPEMEHHOM,
pelienue
JIMHEHHBIX
ypaBHEHUI
JImueiinoe
YpaBHEHUE C
OTHOH
TIEPEMEHHOM,
pelieHue
JIMHEMHBIX
ypaBHEHUH
JImueiitnoe
ypaBHEHUE C
OJTHOH
IIEPEMEHHOM,
pelenue
JIMHEWHBIX
yYpaBHEHUHU
Pemenue 3agau ¢
IIOMOIIBIO
ypaBHEHUH
Pemenue 3agau ¢
IIOMOILBIO
YpaBHEHUN

bubnunoreka LIOK
https://m.edsoo.ru/7f4
20482

bu6nunorexa LIOK
https://m.edsoo.ru/7t4
2064e

bubnunorexa LIOK
https://m.edsoo.ru/7f4
20806

59

Pemenue 3amau ¢
IIOMOIIBIO
ypaBHEHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f4
209a0




Pemenue 3amau ¢

but6mmoreka [IOK

60  momoIIbIO https://m.edsoo.ru/7f4
yYpaBHEHU U 20ebe
Jluneiinoe
yYpaBHEHHUE C bubnuoreka [JOK
61  nByms https://m.edsoo.ru/7f4
TIEPEMEHHBIMA U 27c¢32
ero rpaduk
JIuneitnoe
YpaBHEHHUE C bubnuoreka [JOK
62 | nByms https://m.edsoo.ru/7f4
[IEPEMEHHBIMU U 27e8a
ero rpaduk
Cucrema 1Byx
JTMHEHHBIX bubnunoreka LIOK
63 = ypaBHeHUN ¢ https://m.edsoo.ru/7f4
JABYMsI 2836¢
NepeMEHHBIMHU
Cucrema 1Byx
JIMHECHHBIX
64 | ypaBHEHHII C
JBYMSI
MePEMEHHBIMHU
Cucrema 1Byx
JTIMHEHHBIX
65 | ypaBHeHUl ¢
TIBYMSI
nepeMEHHBIMHU
Cucrema 1Byx
JIMHEUHBIX
66 = ypaBHEHHUN ¢
TBYMSI
epeEMEHHBIMU
Pemienue cuctem bubmorexa LHOK
67 . https://m.edsoo.ru/7t4
ypaBHEHUU 284de
Pemenue cucrem bubmorexa HOK
68 . https://m.edsoo.ru/7f4
ypaBHEHUU 28654
Pemienune cuctem bubnnorexa [IOK
69 . https://m.edsoo.ru/7{4
ypaBHEHUN 287d6
70 Pemenue cucrem
ypaBHEHUU
71 Pemienne cuctem

ypaBHEHUU




KonTtponbHas
paborta mo Teme

but6mmoreka [IOK

2 e https://m.edsoo.ru/7f4
MHEHHbIC 21044
ypaBHeHHUA"
bubnunoreka LIOK
Koopaunara
73 N . https://m.edsoo.ru/7f4
TOYKH Ha TIPSIMOM LdeT6
bu6nmoreka [IOK
YucaoBwie
74 VT https://m.edsoo.ru/7f4
MIPOMEKYTKH LdfE2
YucaoBwie
75
MIPOMEKYTKH
Paccrosnue
MEXY TBYMS
76 | TOUuKaMH
KOOPJMHATHOM
PAMOM
Paccrosnue
MEXTy IBYMS
77 | TOouKaMMm
KOOPJMHATHOU
IPSAMO
IIpssmoyronbHas
bubnunoreka LIOK
cucrema
78 https://m.edsoo.ru/7f4
KOOPJIMHAT Ha
lel6e
IJIOCKOCTH
[IpssmoyronbHas
bu6nmorexa LIOK
cHCTEMa
79 https://m.edsoo.ru/7f4
KOOpJMHAT Ha Ledda
IIOCKOCTH -
ITpumepsl
bu6mmoteka IIOK
rpauKoB,
80 https://m.edsoo.ru/7f4
3aJaHHBIX
1e8a8
bopmynamu
[Ipumepst
bu6nunorexa LIOK
rpadukos,
81 https://m.edsoo.ru/7f4
3aJIaHHBIX LedS0
bopmynamu
IIpumepsr
rpauKoOB,
gy TPad
3aJaHHBIX
bopmymnamu
Yrenue
bubnunorexa LIOK
rpadukoB
83 https://m.edsoo.ru/7f4
peaTbHBIX

3aBUCUMOCTEN

lea24




Yrenue

84 rpaduKoB
peaNbHBIX
3aBUCHMOCTEH
Morsrue bubnunoreka LIOK
85 PyHK https://m.edsoo.ru/7t4
YHKHHH 1ef06
r
26 padux
byHKIUHA
. bubnunorexka LIOK
CBoiicTBa
87 o . https://m.edsoo.ru/7f4
yHIHIH 1£078
. bubnunoreka LIOK
CBoiicTBa
88 yHKii https://m.edsoo.ru/7t4
YHICHHH 1f1fe
Tnseitias bubnuoreka [{OK
89 o https://m.edsoo.ru/7f4
YHKIHA 27282
. bubnunoreka LIOK
JIuneiinas
90 (yHKII https://m.edsoo.ru/7f4
YHEI 27412
[TocTpoenue
bubmuoreka [{OK
rpaduka
91 o . https://m.edsoo.ru/7f4
JIMHENHON 26dle
byHKIIUN
[TocTpoenue
9 rpa®%Kau
JINHENHON
byHKIUN
I'pa
g3 Lpagux
dyHKIHEH y =X|
r
94 paduk
dyHKIMA y =[X|
KonTponbHas
pabota o Teme
"Koopaunats! u
bu6nunorexa LIOK
rpaduxmu.
95 o " https://m.edsoo.ru/7f4
YHIIUH 1£50a
Bceepoccuiickas
pOBEpOYHAas
pabora
Hrorosas
but6mmorekxa [IOK
KOHTPOJIbHAS
96 https://m.edsoo.ru/7{4
pabota /

Bceepoccuiickas

29c6¢




97

98

MIpOBEpOYHAas
pabora
IToBTOpenue
OCHOBHEIX
MMOHATHH U
METOJIOB Kypca 7
Kjacca,
000011IEHNE
3HAHWI
IToBTOpenue
OCHOBHEBIX
MMOHATHH U
METOJI0B Kypca 7
Kjacca,
000011IEHNE
3HAHWI

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
29132

99

[ToBTOpEeHUE
OCHOBHEBIX
TTOHATHH U
METOJI0B Kypca 7
KJjacca,
000011IEHNE
3HAHWI

—_

bubmuoreka [IOK
https://m.edsoo.ru/7f4
2a0e0

100

[ToBTOpEHME
OCHOBHBIX
TIOHATHH U
METOJIOB Kypca 7
KJ1acca,
000011IeH1E
3HAHUM

101

102

IToBTOpEeHne
OCHOBHEBIX
MOHATUH U
METOJI0B Kypca 7
KJjacca,
000011IeH1E
3HAHHI
IToBTOpEHME
OCHOBHEIX
MOHATUU U
METOJI0B Kypca 7
KJjacca,
000011IeHNE
3HAHHI

bu6mmoteka IIOK
https://m.edsoo.ru/7f4
2a27a

but6mmoreka [IOK
https://m.edsoo.ru/7f4
22900




OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 5

8 KUIACC

n/ Tema ypoka

KBanparnsiii
1 KOpPEHb U3
yucia

KoanuecTBo 4acoB

Bce
ro ble padoThbI

KonrTpoasn IlpakTtuuec

KHe padoThl

Jara
U3y4eH
usi

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4
2d452

[Tonsitre 06
2 HppanyoHaJIbHO
M YHCIIe
JecsTuunbie
IpUOIMKEHUS
UPPALIMOHATIEHBI
X Yncen

bubnunoreka LIOK
https://m.edsoo.ru/7f4
2eaaa

JlecaTuyHbIe
MPUOJIKEHUS
HUPpALMOHATILHBI
X 9uCen
JlercTBUTEIBbHBI
€ Jncia
CpaBHeHmne
6 ENCTBUTEILHEI
X YHCell

CpaBHeHue
7 JIEWCTBUTEIIbHBI
X 4HCell
Apudmernueck
8 Ui KBaJpaTHBIN
KOpEHb
YpaBHeHue
BUOa x’>=a

CaoiicTBa
apupMeTHIECKI
X KBaJPaTHBIX

10
KOpHEHN

CaoiicTBa

11
apupMeTHIECKH

but6mmoreka [IOK
https://m.edsoo.ru/7f4
2d862

but6mmoreka [IOK
https://m.edsoo.ru/7f4
2d862




X KBaApPAaTHBIX

KOpHEH
[IpeobpazoBanu
€ YHCJIOBBIX
. bu6nmoteka I[IOK
BBIPAXCHHUH,
12 SN https://m.edsoo.ru/7f4
ACPIRAt 2dd26
KBaJIpaTHBIC
KOpHHU
[IpeoOpazoBanu
€ YHCJIOBBIX
. bu6nmoteka [IOK
BBIPAXCHHUH,
13 U https://m.edsoo.ru/7f4
Aepratt 2ded4
KBaJIpaTHbIC
KOpHU
[IpeobpazoBanu
€ YUCJIOBBIX
. bubnunoreka LIOK
BBIPOKCHHH,
14 CONCPIKALLIX https://m.edsoo.ru/7f4
Jleprall 2e0be
KBaJIpaTHBIC
KOpHH
[IpeobpazoBanu
€ YUCJIOBBIX
. bubnunoreka LIOK
BBIPOKCHHH,
15 SR — https://m.edsoo.ru/7f4
ACPRAt 26262
KBaJIpaTHBIC
KOpHU
Crenens ¢ bu6nmorexa LIOK
16  1ensIM https://m.edsoo.ru/7f4
nokKazarejieM 354a4
CranpaprtHas
3aIiCh YHCIIA.
Pasmepel
00BEKTOB
OKPYKAIOIIEeTO
mupa (ot
bu6nmmoteka [IOK
9JIEMEHTAPHBIX
17 HACTHII 10 https://m.edsoo.ru/7f4
nA 36098
KOCMHUYECKHX
00BEKTOB),
JUTUTEIIEHOCTh
MIPOIIECCOB B
OKpYKaroIeM
MUpE
. bubnuoteka [JOK
CaolicTBa
18 https://m.edsoo.ru/7f4
CTEIIEHH C

35648




HEJILIM

rokasarejieM

CsoiicTBa

CTCICHI bu6nmoreka [IOK
19 https://m.edsoo.ru/7f4

HeJtbm 35648

[oKasarejieM

CaoiicTBa

CTEIIOHI C bubnunorexa LIOK
20 https://m.edsoo.ru/7{4

HETBIM 35648

[IoKa3aTejieEM

CaoiicTBa

CTCIICHI bu6nmoreka [IOK
21 https://m.edsoo.ru/7{4

LEIBIM 15002

[moKasarejieM

CaoiicTBa

CTEIOHI C bubnunoreka LIOK
22 https://m.edsoo.ru/7{4

LEJIBIM 15ed6

[oKa3arejieM

KBaaparusiit
03 VP

TpEXWICH

KBaaparusiit
24 AP

TpEXUIIEH

Paznoxxenne

KBAJIPATHOTO bubnunoreka LIOK
25 . https://m.edsoo.ru/7{4

TpEXusieHa Ha 238

MHOUATEIIN

Pa3znoxenne

KBSJIDATEOTO bubnuoreka [{OK
26 . https://m.edsoo.ru/7f4

TpEXWIeHa Ha 38

MHOXUTEIN

KonTponbHas

pabota no

TeEMaM

"KBazipatHbre bu6mmoteka IIOK
27 https://m.edsoo.ru/7f4

KOPHH. 26080

Crenenu. —

KBagpartuslii

Tpexusen"

Anrebpanyecka bubnuorexa [IOK
28 https://m.edsoo.ru/7f4

A Apoor, 30382

Homyctumsle

3HaYe
29 HAYECHUSA

MIEPEMEHHBIX,

BXOOAIIUX B




anredpandecKue

BBIPAXKCHUS
Honyctumslie
3HAYCHHUS
IIepEMEHHBIX,
30 P
BXOJISIINX B
anreOpanvecKue
BBIPOKCHHS
OcHoBHOE
. bu6nmoreka [IOK
CBOMCTBO
31 5 3 https://m.edsoo.ru/7f4
ajnre panvecko 308e6
it npobu
bubnunoreka LIOK
Cokpanienue
32 o6ei https://m.edsoo.ru/7f4
AP 30a8a
bubmuoreka [{OK
CokpaiiieHue
33 Seit https://m.edsoo.ru/7f4
Apoben 3044
bubnunoreka LIOK
Cokpaiienue
34 Seit https://m.edsoo.ru/7f4
APObEH 30f44
CnoxeHnue,
BBIYHTAHHUE,
bubnunoreka LIOK
YMHOXEHHUE U
35 https://m.edsoo.ru/7f4
JICTICHHE 1128c
anreOpanvecKu
X Apooeit
CnoxeHnue,
BBIYHTAHHE,
bu6nmorexa LIOK
YMHOXEHUE H
36 https://m.edsoo.ru/7f4
JICTICHHE 315¢0
anreOpanvyecKku
X 1po0eit
CrnoxeHne,
BBIYHTAHHE,
bu6nmorexa LIOK
YMHOXEHUE H
37 https://m.edsoo.ru/7f4
JICTICHUE 1182
anreOpanvecKu I
X Apooeit
CrnoxeHne,
BBIYUTAHHE,
but6mmoreka [IOK
YMHOXEHHUE U
38 e https://m.edsoo.ru/7f4
JICTICTHE 31a20
anreOpanvecKu

X Apooeit




[IpeoOpazoBanu
€ BBIPAKCHHU,

but6mmoreka [IOK

39 | coxepxkammx https://m.edsoo.ru/7f4
anredpandeckue 3259c¢
npodu
[IpeoOpazoBanu
€ BBIPAKEHHUI, bubnmoreka [JOK
40  conepxamux https://m.edsoo.ru/7t4
anreOpanvecKue 32736
npodu
[IpeobpazoBanu
€ BBIpQXKECHUH, bubnnoreka [JOK
41 = coxmepxkamux https://m.edsoo.ru/7f4
anreOpanvecKue 32736
Ipodu
KonTponbhas
bubnunoreka LIOK
pabora 1o Teme
42 " Asre https://m.edsoo.ru/7f4
nredpanydeck 31d36
ast 1poos"
bubnunoreka LIOK
KBanpaTnoe
43 https://m.edsoo.ru/7f4
ypaBHEHUE reela
Henonnoe bubnunoreka LIOK
44 = KBaapaTHOE https://m.edsoo.ru/7t4
ypaBHEHUE 2eela
Henonnoe bubnunoreka LIOK
45 KBaJ[paTHOE https://m.edsoo.ru/7f4
YpaBHEHUE 2eela
dopmyna
. bu6nunorexa LIOK
KOpHEH
46 https://m.edsoo.ru/7f4
KBaJIPATHOTO 2158
ypaBHEHUS
®dopmyna
. bubmuoreka [IOK
KOpHEi
47 https://m.edsoo.ru/7f4
KBaJIPATHOTO 2F3f6
ypaBHECHUS =
dopmyna
. bu6nmorexa LIOK
KOpHEH
48 https://m.edsoo.ru/7f4
KBaJIPAaTHOTO 2504
ypaBHEHUS
bubnunorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f4
2fef0
but6mmorekxa [IOK
50  Teopema Buera https://m.edsoo.ru/7f4

30076




Pemenue

i bu6muoreka [IOK
>l ZESZI:;IZ:; K https://m.edsoo.ru/7f4
KBaJpaTHbIM 3542
Pemienue
i bubnmoreka [JOK
52 2’52;:;1;11’; K https://m.edsoo.ru/7f4
KBaJIpaTHbIM 3¢3d0
[Ipocreiimue
bubnmnoreka HOK
53 EEZEEE;HLHBE https://m.edsoo.ru/7f4
ypaBHEHUS 328¢6
IIpocreiimme
IpoGHO- bubmmoreka [JOK
>4 palOHANBHBIE https://m.edsoo.ru/7f4
YpaBHEHUSA 32bte
Pemienne
TEKCTOBBIX
3a/1a4 ¢ bubnuoreka [IOK
35 TOMOIIIBIO https://m.edsoo.ru/7f4
KBaJpaTHBIX 2t75¢
YpaBHEHUU
Pemienne
TEKCTOBBIX
3aJa4 C bubnuorexa HOK
56 OMOIIIBIO https://m.edsoo.ru/7f4
KBaJpaTHBIX 21816
ypaBHEHUH
KonTposbnas
paboTa 1o Teme bu6mmorexa LIOK
57 "KpaapaTHble https://m.edsoo.ru/7f4
ypaBHeHuUs" 301£2
JIunerinoe
ypaBHEHUE C
JBYMSI
MIEPEMEHHBIMHU,
58  ero rpagux,
MIPUMEPHI
peleHust
YpaBHEHUH B
[EJIBIX YHUCIaX
JIunerinoe
59 ypaBHEHUE C

JIBYMS
IIEPEMEHHBIMH,




ero rpauk,
pUMEpPbI
peueHus
YpaBHEHUH B
LEJIbIX YUCIIaxX

60

Jluneiinoe
ypaBHEHHUE C
JBYMSI
MEePEMEHHBIMH,
ero rpauk,
PUMEPHI
petieHus
YpaBHEHUH B
LEJBIX YUCIIaX

61

62

63

Pemenue
CHUCTEM JBYX
JIMHEMHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIMHU
Pemenne
CHUCTEM JBYX
JIMHEMHBIX
YpaBHEHUH ¢
JIBYMS
MepEMEHHBIMU
Pemenne
CHCTEM JIBYX
JIMHEHHBIX
YpaBHEHUH ¢
JIBYMsI
NepeMEHHBIMU

64

ITpumepsl
peuieHus
cucTeEM
HEJIMHENHBIX
YpaBHEHUH ¢
JIBYMsI
[IEPEMEHHBIMU

65

ITpumepsr
pelieHus
cUCTEM
HEJIMHENHBIX
YpaBHEHUH ¢




66

67

JBYMS
NIEPEMEHHBIMU
I'padpuueckas
MHTEPIIpETALNS
YpaBHEHHUS €
JBYMs
HEPEMEHHBIMU
U CUCTEM
JIMHEHHBIX
YpaBHEHUH ¢
JBYMSI
[IEPEMEHHBIMU
I'padpuueckas
UHTEpIpeTanus
yYpaBHEHHUS C
JBYMsI
HepPEeMEHHbIMU
U CUCTEM
JIMHEVHBIX
YpaBHEHUH ¢
JBYMSI
HepPEeMEHHbIMU

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

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

68

69

70

Pemenue
TEKCTOBBIX
3a/1a4 ¢
MIOMOILIBIO
cucTeEM
ypaBHEHUH
Pemenue
TEKCTOBBIX
3a/1a4 ¢
MIOMOLLIBIO
CUCTEM
ypaBHEHUU
Pemenue
TEKCTOBBIX
3a/1a4 ¢
MTOMOIIIBIO
cUCTEM
YpaBHEHUN

71

YuciioBele
HEpPABEHCTBA U
UX CBOMCTBa




72

73

Yucnoselie
HEpPABEHCTBA U
MX CBOWCTBA
Hepasencrtso ¢
OJHOM
MepEeMEHHOMN

74

75

JIuHeliHbIE
HEpPABEHCTBA C
OTHOH
IIEPEMEHHOM U
WX pelleHue
JIuHeiinbie
HEpaBEHCTBA C
OTHOH
MepEMEHHON 1
UX pelIeHue

bubnunorexa LIOK
https://m.edsoo.ru/7f4
2c692

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
2¢840

76

JIuHeiiHbIe
HEpaBEHCTBA C
OJIHOM
MIEPEMEHHOM U
WX pelleHue

77

78

Cucremsbl
JIMHEMHBIX
HEpPABEHCTB C
OTHOH
MepEMEHHON U
WX pelleHne
Cucremsbl
JIMHEHHBIX
HEPaBEHCTB C
OJIHOM
IIEPEMEHHON U
UX pelleHue

bubnunoreka LIOK
https://m.edsoo.ru/7f4
2cb88

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
2cd2c

79

CucreMsl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOH
MEPEMEHHOM U
WX pelleHue

80

N3obpakenue
perieHus
JIMHEWHOTO
HEPaBEHCTBA U
X CUCTEM Ha

but6mmoreka [IOK
https://m.edsoo.ru/7f4
2c9¢e4




81

82

YHCIIOBOU
IPsIMOi
N3o06paxkenue
pelieHus
JIMHEHOTO
HEpaBEHCTBA U
MX CUCTEM Ha
YUCIOBOU
pAMO
Kontponbnas
pabora o
TeMaM
"HepaBeHcTBa.
Cucremsl
ypaBHeHUH"

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4
2c9e4

83

84

[Tonsatue
byHKITUN

Oo0acTb
ONpeAeIICHUs U
MHO>KECTBO
3HAUYCHHUH

byHKIIUN

bubnuoreka [IOK
https://m.edsoo.ru/7f4
33cl2

bubnuoreka [{OK
https://m.edsoo.ru/7f4
33d84

85

86

87

Crioco6b1
3aaHUs
byHKIMiI
I'paduk
byHKIUN
CaoiicTBa
byHKIIUU, UX
0TOOpaxKeHue
Ha rpajuke

88

89

90

Urenue u
IIOCTPOEHHUE
rpadukoB
byHKIMMA
[Ipumepst
rpadukoB
byHKIHH,
OTpaKAIOIINX
peasbHbIe
IIPOLIECCHI
DyHKIUH,
OTHCHIBAIOIIUE
OpSIMYIO U
o0paTHyIO

bubnunorexa LIOK
https://m.edsoo.ru/7f4
34bbc




MPOTMOPIIUOHAITH
HBIC
3aBUCHMOCTH,
ux rpaduxu

91  T'unepboia
bubnmnoreka HOK
92  T'umepbona https://m.edsoo.ru/7f4
343e2
I'papux bubmunoreka [IOK
23 = x2 https://m.edsoo.ru/7f4
(GYHKIHH Y = X fyen
OYHKIMH Y =X2,
y=xLy=Vx,y
= [xI;
rpaduueckoe bubmmoreka [JOK
o4 pelicHue https://m.edsoo.ru/7f4
YpaBHEHUU U 34d38
CHUCTEM
ypaBHEHUI
IToBTOpEeHUE
OCHOBHBIX
MMOHATHH U
I;IT/ITZHIS ;azg; > bubnnorexa [{OK
5 0000111eHE ’ https://m.edsoo.ru/7f4
3HaHUH / 371aa
Bceepoccuiickas
MIpOBEpOYHAs
paborta
Hrororast
KOHTPOJIbHAS
pabora / bubmmnoreka HOK
96 Beepoccuiickas https://m.edsoo.ru/7f4
MpOBEPOYHAas 34ebd
paborta
IToBTOpEHUE
OCHOBHBIX
MMOHATHH U
97  MeToJ10B KypcoB
7 u 8 xI1accos,
00001eHNe
3HAaHUU
IToBTOpenue
OCHOBHBIX bubnmnoreka [JOK
o8 HOHATHH U https://m.edsoo.ru/7f4
3736¢

METOJIOB KypCOB




99

100

101

7 u 8 xI1accos,
00001IeHEe
3HAHUI
IToBTOpenue
OCHOBHEIX
MMOHATHH U
METOJ/IOB KypCOB
7 1 8 KJ1accoB,
000011IEHNE
3HAHUI
IToBTOpenue
OCHOBHEIX
MMOHATHH U
METOJ/IOB KypCOB
7 n 8 KJ1accos,
000011IEHNE
3HAHUH
[ToBTOpenue
OCHOBHEBIX
TTOHATHH B
METOJ/IOB KypCOB
7 n 8 KJ1accos,
000011IEHNE
3HAHUH

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
376b4

bubmuoreka [{OK
https://m.edsoo.ru/7f4
36b88

102

[ToBTOpEHME
OCHOBHBIX
MMOHATHH U
METOJ/IOB KypCOB
7 u 8 xJ1accos,
00001eHNE
3HAaHUM

bu6nmorexa LIOK
https://m.edsoo.ru/7t4
37858

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 6

1

9 KJIACC

Tema ypoka

PaunonanbHbIe
YJHcIIa,
HWppaloOHaIbHbIC

KoJunuyecTBo yacoB

KourpoJuan
Bce P

ro

Hble
padoThI

IIpakTuyec
KHe padoThI

Jara
H3yYeH
us

JJIeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl




YHCIa, KOHCYHBIE
1 0ECKOHCUYHBIC
JIECATUYHBIE
npobu
MHOXECTBO
ENUCTBUTEILHBIX
YHCeT,;
NEUCTBUTENILHBIE
Yypclia KaK
OCCKOHEUYHBIE
JIECATUYHBIE
npobu

Bzanmno
OJHO3HAYHOE
COOTBETCTBHE
MEXIY
MHOKECTBOM
JIEHCTBUTEIILHBIX
qucen u
MHO’KECTBOM
TOYEK
KOOPJMHATHOM
NpSAMOit

CpaBHeHue
JEHCTBUTENBHBIX
qrced,
apupMeTHYECKHe
JIEUCTBUSA C
JIEUCTBUTEIbHBIM
1 YHCIIaMHU

[Tpubnmxénnoe
3Ha4YeHHe
BEJIMYUHBI,
TOYHOCTh
MPUOTVHKEHUS
Oxkpyrnenue
qHCcen
Oxpyrnenue
qucen

[Ipuxuaka u
OLIEHKa
pe3yJIbTaToOB
BEIUHCIIEHUH
[Ipukunka n
OIICHKa




10

pe3yNbTaTOB
BBIUHMCIICHU N
JIuneitnoe
ypaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJSAIINXCS K
JIMHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f4
3bf66

11

JImneitHoe
ypaBHEHUE.
Pemenue
YpPaBHEHUH,
CBOJAIIMXCS K
JIMHEHHBIM

12

13

14

15

KBanpatnoe
ypaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJSAIINXCS K
KBaJPaTHBIM
KBagparnoe
ypaBHEHHUE.
Pemenue
ypaBHEHUH,
CBOJAIINXCS K
KBaJIpaTHbIM

buksanpaTtHbie

ypaBHEHHUS

bukBanpaTtHbie
YpaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3¢3d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3¢3d0

16

ITpumepsl
peuieHus
YpaBHEHUU
TpeTher U
YeTBEPTOU
cTeneHen
pa3iIoKEHUEM Ha
MHOXUTEIN

17

IIpumepsl
peuieHus
ypaBHEHUN
TpeTheN 1
YEeTBEPTOU
CTCTICHEH




18

pa3ioKeHUEM Ha
MHOXUTEIN
Pemenue
IpoOHO-
palMoOHaIBHBIX
ypaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3c9b6

19

20

Pemenne
IpOOHO-
paroHaIbHBIX
YpaBHEHUU
Pemenue
TEKCTOBBIX 3aJa4
anredpanvecKkum
METOI0M

bubmuoreka [JOK
https://m.edsoo.ru/7f4
3¢c9b6

21

22

Pemenne
TEKCTOBBIX 33724
anredpanvecKuM
METOI0M
Pemenue
TEKCTOBBIX 3314
anredpandecKum
METOJIOM

23

24

KonTponbhas
pabora 1o Teme
"VpaBHeHHUs C
OTHOM
nepeMeHHomn"
YpaBHeHue ¢
TBYMSI
MIEPEMECHHBIMH U
ero rpauk

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
3d0b4

25

26

YpaBHeHue ¢
OBYMs
IIEPEMEHHBIMU U
ero rpauk
Cucrema 1Byx
JIMHEMHBIX
YpPaBHEHHUH ¢
OBYMS
IIEPEMEHHBIMU U
e€ peuieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3d0b4

27

Cucrema n1Byx
JINHEMHBIX
YPaBHEHUH C

JIBYMS




28

MepEMEHHBIMU U
e€ peuieHue
Cucrema n1Byx
JINHEMHBIX
YPaBHEHUH C
JIBYMS
IIEPEMEHHBIMU U
€€ pelieHne

29

Cucrema Byx
JIMHEMHBIX
YPaBHEHUH C
JBYMSI
MEePEMEHHBIMU U
€€ pelieHne

30

31

32

Pemenune cucrem
JBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a
ApYyroe —
BTOpPOM CTEIEHU
Pemenue cucrem
JBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a
ApPYroe —
BTOpPOM CTENEHU
Pemenue cucrem
JIBYX YPaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHEWHOoE, a

ApYroe —
BTOpPOM CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3d55a

33

Pemenune cucrem
JBYX YPaBHEHUH,
OJIHO M3 KOTOPBIX
JIMHEWHOoE, a

ApYyroe —
BTOpPOM CTETICHU

34

I'paduueckas
UHTEpIpeTanus
CHCTEMBI
YpaBHEHUH C
TBYMST
MIepEMEHHBIMH




35

36

Pemenue
TEKCTOBBIX 3a/a4
anredpanvecKkum
CII0cO00M
Pemenue
TEKCTOBBIX 3a7a4
anredpanvecKum
crmocodom

37

38

KonTposbnas
pabota mo Teme
"CHCTEMBI
ypaBHEHHUH"
YucaoBbie
HEpPaBEHCTBA U
HUX CBOMCTBA

39

40

Yucnosbie
HEpaBEHCTBA U
HX CBOMCTBa
JInnewnsie
HEPABEHCTBA C
OJHOM
MEpPEMEHHOMN U UX
pelieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3ad5a

bubmuorexa [JOK
https://m.edsoo.ru/7f4
3af08

41

42

JIuHeliHbIC
HEpPaBEHCTBA C
OTHOM
MEPEMEHHOM U UX
pelieHue
JInnaeiHbie
HEPABEHCTBA C
OIHOM
IIEPEMEHHOM U UX
pelenue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3af08

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
3af08

43

Cucremsnl
JIMHEMHBIX
HEPaBEHCTB C
OJTHOM
MEPEMEHHOM U UX
penieHue

44

Cucremsnl
JIMHEMHBIX
HEPaBEHCTB C
OJTHOU
MEPEMEHHOM U UX
pelieHue




45

CucreMsl
JIMHEMHBIX
HEPaBEHCTB C
OJHOM

IEPEMEHHOM U UX

pelieHue

46

47

48

KBanpatubie
HEPABEHCTBA U
UX pelIeHne
KBagparusie
HEpaBEHCTBA U
UX pelleHne
KBagparuslie
HEPABEHCTBA U
UX pelIeHne

bubmuorexa [JOK
https://m.edsoo.ru/7f4
3b098

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3b2le

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3b5a2

49

50

KBanpathbie
HEpaBEHCTBA U
UX PEIlCHUE
KBagparusie
HEPaBEHCTBA U
WX PEeIleHUE

51

52

53

I'paduueckas
WUHTEpPIIpEeTAIHS
HEPaBEHCTB U
CUCTEM
HEPaBEHCTB C
TBYMSI
MIEpEMEHHBIMU
I'paduueckas
MHTEpIIpeTaLUs
HEPABEHCTB U
CUCTEM
HEPABEHCTB C
TIBYMS
MEpEMEHHBIMU
KoHntponbHas
pabora 1o Teme
"Hepasencrna"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3b098

54

55

KBagparuunas
byHKIHSA, €€
rpaduk u
CBOMCTBa

KBagparuunas
byHKIHSA, €€

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
396¢6

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
39842




56

rpaduk u
CBOMCTBa
KBanparnunas
byHKIHSA, €€
rpaduk u
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
399b4

57

58

59

[Tapabomna,
KOOPIUHATHI
BEPIINHBI
napaboJIbl, OCh
CUMMETPUHU
napaboIIbl
[Tapaboua,
KOOPIUHATHI
BEPIINHBI
apadoJIbl, OCh
CUMMETpPUHU
napaboJTbl
[Tapaboura,
KOOPIUHATHI
BEPIIUHBI
mapadoJIbl, OCh
CUMMETpPUHU
mapadoJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f4
39eb4

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3a03a

bubmuorexa [JOK
https://m.edsoo.ru/7f4
3alac

60

[Tapabomna,
KOOPIUHATHI
BEPIIIHHBI
napaboJibl, OCh
CUMMETpPUHU
napaboJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
3a3le

61

62

63

[Tapa6omna,
KOOP/IMHATHI
BEPLINHBI
napaboJIbl, OCh
CUMMETpPUHU
napaboJIbI
[Tapabomna,
KOOPIWHATHI
BEPLINHBI
napaboIIbl, OCh
CUMMETpPUHU
napaboIIbl
I'pacduxu
byHkmit: y = kx,
y =kx + b,

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3a526




64

y=k/x, y=x3,
y=vx, y=Ix
I'paduxu
¢bynkuuit: y = kx,
y =kx +b,
y=k/x, y=x2,
y=VX, y=|x|

65

66

67

I'paduknu
byHkumii: y = kx,
y =kx +b,
y=k/x, y=x°,
y=vx, y=|x|
I'paduxu
byHkumii: y = kx,
y=kx+b,
y=k/x, y=x?,
y=vXx, y=|x|
I'pacduxu
byHKIM: Y = kX,
y =kx + b,
y=k/x, y=x3,
y=vXx, y=|x|

68

69

I'paduku
byskmit: y = kx,
y=kx+b,
y=k/x, y=x?,
y=VX, y=[x|
KoHntponbHas
pabora 1o Teme
"OyHrIIn"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
3ab&4

70

71

ITonsatue
YUCJIOBOU
IIOCJIE0BATEIbH
oCTH

3ananue
MOCJIEI0BATEIbH
oCTH
PEKYpPPEHTHOU
bopmyoit u
¢dbopmyIoit n-ro
qJIeHa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3e6ch

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
3ebda

72

Apudmernuecka
U
reoMeTpHYIecKas
HpOTpeccun

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
3ed7e




73

74

75

76

77

78

Apudmernuecka
U
reoMeTpuyecKas
IIPOrpeccuu
@opMyIIBI N-TO
YJIeHa
aprupMeTHIECKON
u
reOMETPUYECKOI
IIPOrpeECCUi,
CYMMBI IIEPBBIX N
YJICHOB
@opMyIIBI N-TO
YJIeHa
aprupMeTHIECKON
u
r€OMETPUYECKON
IIPOTPECCUH,
CYMMBI IEPBBIX N
YJIEHOB
@opMyIIBI N-TO
YileHa
aprupMeTHYECKON
u
r€OMETPUYECKON
Mporpeccui,
CYMMBI IEPBBIX N
YJIEHOB
@opMyIIBI N-TO
qJieHa
apupMeTHIecKon
u
reoOMEeTPUYECKON
IIPOrpECCUi,
CYMMBI IEPBBIX N
YJIEHOB
@opMyIIBI N-TO
YJieHa
apupMeTHIeCKOn
u
reOMETPUYECKON
IIPOrPECCUH,
CYMMBI IEPBBIX N
YJIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f3b4

bubmuoreka [JOK
https://m.edsoo.ru/7f4
3f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
3f72e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
3f8a0




79

80

81

N300pakenue
YJICHOB
apudmeTnyecKoit
"
reOMETPUYECKOMN
nporpeccui
TOYKaMH Ha
KOOPJMHATHOMN
IJIOCKOCTH
N3o0pakenue
YJICHOB
apudmeTnyecKoit
"
reOMETPUYECKOI
nporpeccui
TOYKaMH Ha
KOOPJMHATHOM
TIJIOCKOCTH
JInHenHbIN U
AKCIIOHEHIIMAIIbH
BII pOCT

82

CI10XKHBIE
MIPOLICHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f4
3fele

83

84

CI10KHBIE
TIPOLIEHTHI

KoHntponbHas
pabora 1o Teme
"Yucnobie
MOCJIeI0BaTEIbH
oct"

bubmuorexa [JOK
https://m.edsoo.ru/7f4
401a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
40418

85

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTHU3alHs
3HAaHUH. 3a1uchk,
CpaBHEHHE,
TIEHWCTBUS C
JIEUCTBUTEIILHBIM
H YHUCJIaMH,
YUCJIOBas MpsiMast

86

[ToBTOpEHUE,
00001IeHNe U
CUCTEMAaTH3AIIHS
3HAHUM.
[IpoueHTslI,




87

88

OTHOIICHUS,
MIPOIIOPIIUT
[ToBTOpEHME,
o0o01ienue u
CUCTeMAaTH3aIHS
3HAHUM.
Okpyrienue,
MPUOIMIKEHUE,
OLICeHKa
[ToBTOpEHME,
o0o01ienue u
CUCTEMAaTH3aIIHS
3HaHuil. Pemenue
TEKCTOBBIX 3324
apupMETUYECKH
M crtocobom

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
43b12

89

IToBTOpEHME,
00001eHNe 1
CUCTEMAaTH3AIIHS
3HaHui. Pemenue
TEKCTOBBIX 3314
apupMETUYECKH
M crrocobom

bubmuorexa [JOK
https://m.edsoo.ru/7f4
43cd4

90

IToBTOpEHME,
0000111eHUE U
CHCTeMaTH3amus
3HaHuii. Pemenne
TEKCTOBBIX 3324
apupMeTHYECKH
M CIIOCOOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
43fea

91

[ToBTOpEHME,
o0o01ieHue u
cucTeMaTu3anus
3HAHUU.
[IpeoOpa3zoBanue
anredpandecKux
BBIPAKECHMUI,
JOTYCTUMBbIE
3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
441ca

92

[ToBTOpEHME,
o0o01ieHue u
CUCTeMAaTH3aIIHS
3HAHUM.
[Ipeo6pa3zoBanue
anredpandecKux

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
44364




93

94

BBIPAKCHMUI,
JIOTTYCTHMBIE
3HAYCHUS
[ToBTOpEHHUE,
o0o01ieHue u
CUCTEeMaTH3alUs
3HaHUMU.
[IpeobpazoBanue
anre0panvecKux
BBIPAKCHMUI,
JIOTTYCTHMBIE
3HAYCHUS
[ToBTOpEHHUE,
0000111eHNE U
CUCTEeMAaTH3alLHs
3HaHUM.
[IpeobpaszoBanue
anredpanvecKux
BBIPAKCHMUI,
JIOITYCTHMBIE
3HAYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4
44612

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
44294

95

IToBTOpEHUE,
0000111eHUE U
cHCTeMaTH3amus
3HAHWH.
DOyHKIUU:
MOCTPOEHHUE,
CBOICTBa
M3y4YEHHBIX

byHKIMIA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
44¢56

96

[ToBTOpEHME,
00001IeHHE 1
CHCTEeMAaTHU3alHs
3HAHUH.
QyHKINHU:
MOCTPOEHUE,
CBOICTBA
M3y4YEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
44144

97

[ToBTOpEHHUE,
00001IeHNE U
CUCTeMAaTH3aIIHS
3HAHUM.
OyHKINN:
MMOCTPOEHUE,

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
4516a




CBOMCTBA
W3YUCHHBIX
byHKIUH
[ToBTOpEHME,
00001IeHNE 1
CHUCTEMAaTH3aIIHS
3HAHUM. bubmuorexa [JOK

98 OYHKIUU: 1 https://m.edsoo.ru/7f4
HOCTPOEHUE, 452¢6

CBOMCTBa
M3yYEHHBIX
byHKIUH
[ToBTOpEHME,
00001IeHne 1

CUCTEMATU3ALUSL
. bu6mmoreka [IOK
3HAHUIA.
99 T'paduteckoe 1 https://m.edsoo.ru/7f4
p 45516
penieHue

YPAaBHEHUU U UX
CUCTEM
[ToBTOpEHME,
0000111eHHE U
CUCTEeMAaTH3alIHs
100 3HaHUM. |
I'paduueckoe
pelieHue

YPaBHEHUU U UX

CHUCTEM
Hrorosas
101 xoHTposbHaA 1 1
pabota
O6o00mmenue n
102 cucremaTuzamnus 1
3HaHUH
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0
ITPOI'PAMME

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJHLHOU ITPOI'PAMMBbBI




7 KUIIACC

Kon
NMpoBepPsIEeMOro

pe3yabTara
1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

Yucaa v BEIUMCIICHUS

1.1

BBIHOJIHSITB, coucTras YCTHBIC u IIMCbMCHHBIC HpI/IéMbI,

apI/I(bMeTI/ILIeCKI/Ie I[CﬁCTBPIfI C palluOHAJIBHBIMHA YU CJIaAMH

1.2

1.3

1.4
1.5

HaxonuTe  3HaueHWs  YHUCIOBBIX  BBIPQKEHUH,  NPHUMEHSTH
pa3HoOoOpa3HbIe crI0COOB! ¥ MPUEMBI BEIYMCICHUS 3HAYCHUH TPOOHBIX
BBIpOXEHUH, COJlepKaIUX OOBIKHOBEHHBIE U JECATUYHBIE TpOOU
[lepexomute oT opHOW (QopMBI 3ampick 4YHCeNl K  JIPYrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)

CpaBHMBATH M YIIOPSIOYMBATh pallMOHAIbHBIE YUCIIA

OxpyrTs uucia

1.6

1.7

1.8

BBINONMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYHUCICHUMN, OLEHKY
3HAUYEHUN 4YMCIOBBIX BBIPAKEHUH. BBIMONHATE JeHCTBUS €O
CTENEHSIMU C HaTyPAJIbHBIMU ITOKA3aTEISIMU

IIpuMeHATh NpPHU3HAKU JEIUMOCTH, Pa3JIOKECHUE HAa MHOXKUTEIH
HaTypaJIbHBIX YHACEI

Pemrate  mpaKkTHMKO-OPUEHTUPOBAHHBIE  3aJayd, CBSA3AHHBIE C
OTHOILLIEHHEM BEJINYUH, MPONOPLIHUOHAIBHOCTHIO BEJINYMH,
IIPOLICHTAMH, HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1ad C
Y4E€TOM OTPAaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAaCCMaTPUBAEMBIX

00BEKTOB

2.1

2.2

2.3

2.4

Anrebpanyeckue BbIpaXXEHUS

Hcnonp3oBartek anreOpandyeckyr0 TEPMHUHOJOTMIO U CHUMBOJIHKY,
IIPUMEHATH €€ B IIPOIecce OCBOCHUS yIeOHOTo MaTepuaa

HaxonuTe 3HadeHuss OYKBEHHBIX BBIPDAKEHMH TPH  3aJaHHBIX
3HAYCHUSX ITePEMEHHBIX

BeimonHATe npeoOpa3oBaHUs 1LEJIOr0 BBIPAKEHHS B MHOTOWIEH
MIPUBEICHUEM TIOJIO0HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BbINONHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha
MHOTOYJIEH, TPUMEHITh (QOPMYNBI KBaJgpaTa CyMMBI W KBajpara

pa3HOCTH




2.5

2.6

2.7

OcCyIlecTBIATh Pa3IoKEHUE MHOTOUWICHOB Ha MHOXKHUTEITH C TIOMOIIIBIO
BBIHECCHUS 32 CKOOKHM OOIIETr0 MHOXKHUTEJIS, TPYIITUPOBKU CJIAracMbIX,
npuUMeHEeHHs (HOPMYJT COKPAEHHOTO YMHOKEHUS

[TpuMeHsATh TpeoOpa3oBaHKss MHOTOUWICHOB ISl PEIICHUS PA3THYHBIX
3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENCHEH C HATYPaJIbHBIMU IOKa3aTEISIMU
JUTSE IPEOOPa30BaHMSI BBIPAKESHUIH

VYpaBHeHUs U HEPABEHCTBA

3.1

3.2

33

34

Pewate nuHEHHBIE ypaBHEHUS C OIHOW IIEPEMEHHOM, NPUMEHSA
IIpaBWIa IEPEXoJa OT UCXOIHOIO YPaBHEHHUS K PABHOCUIBHOMY €MY.
[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTs rpaduyeckue MeTOJIbl NPU PELICHUH JIMHEWHBIX
YpaBHEHUH U UX CUCTEM

[Ton6upats mpuMepsl Map YUCe, ABISIOIIMUXCS PelIeHUEM JIMHEHHOTr0
YPaBHEHUS C ABYMS IEPEMEHHBIMU

Ctpoutb B KOOPAMHATHOM MJIOCKOCTU IpadUK JIMHEHHOro ypaBHEHUS
C IBYMs MEPEMEHHBIMH; MOJIb3YICHh IPauKOM, TPUBOAUTH TPUMEPHI

peUICHUS YPABHCHUA

3.5

Pemate cucteMsl 1ByX JTMHEHHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMH,

B TOM 4HCIIe rpaduyecKu

3.6

CocTaBndTh M pelaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIIOBHUIO 3a7a4l, UHTEPIIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ]a4M I1OJyYEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKuuu

4.1

4.2

4.3

4.4

N3o0paxaTs HAa KOOPAWHATHOW MPSMON TOUYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATaM, JY4YH, OTPE3KU, WHTEPBAJbl, 3aMUCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha areOpandecKoM sI3bIKe

OTtmedaTs B KOOPAWHATHOM TMJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpIUHATAM

Ctpouts rpaduku TUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIIUH Y
= x|

OnuceiBaTh ¢ MOMONIBIO (YHKIIMI M3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJTMYMHAMHU: CKOPOCTh, BpEMs, pPAacCCTOSHUE, IICHY, KOJIHYECTBO,

CTOUMOCTDb, TIPOU3BOAUTCIIBHOCTDL, BPEMH, 00BEM paGOTBI

4.5

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa




4.6

[Tonnmare rTpaduueckuii crmoco® TPEACTABICHUS W  aHAIW3a
nHpOpMaIMY, H3BJICKATh W HMHTEPIPETUPOBATh HH(OpMAIUIO u3

rpadMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJIbHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa3OBaHI/Iﬂ

1

1.1

1.2

1.3

Hucna u BBIYUCIEHUS

Hcnonbs3oBaTh  HadaldbHbIE  MPEACTABICHUS O  MHOXECTBE
NENCTBUTENBHBIX YHUCEN JUIsl CPaBHEHMSI, OKPYIJIEHUSI Y BHIYMCIICHUH,
u300paxaTh JIEHCTBUTENbHbIE YHCIIa TOYKAMU HA KOOPAWHATHOMU
IPSAMOM

[IpumensTh moHATHE apU(PMETHYECKOrO  KBAaJAPaTHOIO  KOPHS,
HaXOJUTh KBAJpATHbIE KOPHH, HCIOJIB3YS TPH HEOOXOIUMOCTH
KaJbKYJIATOD, BBIMOIHATH IPEOOPa30BaHUsI BRIPAKEHUI, COIEPIKALITUX
KBaJpaTHbIC KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEU

Hcnonp3oBaTh 3amucu OONBUIMX M MAaJbIX YHUCENI C IOMOIIBIO
JECATUYHBIX Opo0Oeii u cTernenei yrcia 10

AnreGpanyecKue BbIpaKeHHs

2.1

[IpuMeHsATh MOHATHE CTENEHW C LEJBIM TOKa3aTeeM, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPIKAIIUX CTEEHH C IIEJIBIM

IIoKa3aTcjiceM

2.2

2.3

BBINONMHATE  TOXKAECTBEHHbIE  MPEOOpPa3OBaHUS  pallMOHAIbHBIX
BBIp@)KEHUII Ha OCHOBE MpaBWJl ACUCTBUI HAaJ MHOTOYICHAMH H
anredpandecKkuMu apo0sMu

PacknanpiBaTh KBa,[[paTHBIfI TpéX‘-IJ'IeH Ha MHOXXHTCIIN

24

[TpumensTh npeoOpa3oBaHUs BBIPAKEHUHN IS PELICHUS pa3IuyHBIX

3aa4 U3 MaTEMaTuK, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMMPAKTUKN

3.1

YpaBHEHMS U HEPABEHCTBA
Pemate JsMHENHBIE, KBaJpaTHbIE YPaBHCHUSA U palUOHAJIbHbBIC
YpaBHEHUs, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHH C JBYMs

MNEPpCMCHHBIMU

3.2

[IpoBoanuTh TmpoCTEWIINE MCCIEIOBAHUS YPABHEHUH M CHCTEM

yYpaBHEHMH, B TOM 4YHCI€ C NpPUMEHEHHEM TIpaduUecKux




Mpe/ICTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa

YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYee)

33

[lepexomuTh OT clIOBeCHOW (OPMYIHMPOBKM 3afaud K e
anredpanvyeckoil MOJIENU C MOMOIIBI0 COCTABIICHUS ypaBHEHUS WU
CUCTEMBI ypaBHeHHﬁ, HUHTCPHIPCTUPOBATDH B COOTBETCTBUHN C

KOHTCKCTOM 3aJ1a4H HOJ'Iy‘ICHHBIfI peE3yiabTaT

34

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OAHON MEPEMEHHON U UX CHCTEMBI,
naBaTh  rpaUYecKyr0  WUIIOCTPAIlMIO  MHOXKECTBA  pEIICHUH

HEPAaBCHCTBA, CUCTEMBI HCPAaBCHCTB

4.1

4.2

OyHKIUU
[ToHumaTh M HCHONB30BAaTh (YHKIMOHAIBHBIE MOHATUS U S3bIK
(TepMHUHBI, CUMBOJMYECKHUE OOO3HAUEHUs), ONPENENSITh 3HAUYEHUE
(GyHKLNY 10 3HAYEHHIO apI'yMEHTa, OIIPeIeIATh CBOMCTBA (DYHKIIMH I10
e€ rpaduxy

Ctpouts rpaduku 3JeMEHTapHBIX QYHKIIMI BUJIA:

kix
, ¥y =X?, y = X3, y = |X|, ONKCHIBaTh CBOWCTBA YUCIIOBON (PYHKLUU IO €&
rpaduxy

9 KJIACC

Kon
NpoBepsaAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

Yucna 1 BEIUMCIIEHUS
CpaBHUBaTh U YHNOPSAOYMBATH PAMOHAIBHBIE U HUPPALUOHAIBHBIC

qucia

1.2

BremonHaTs apI/I(pMCTI/ILICCKI/Ie I[CﬁCTBHH C palluOHAJIbHBIMHA YHUCJIaMH,
coucTasd YCTHBIC U ITHCHbMCHHEBIC HpI/IéMBI, BBIITOJIHATH BBIYUCIICHUSA C

HppalvuOHAJIIBHBIMUA YK CIIaMU




1.3

1.4

Haxonuth 3HaueHHs cTeneHEed € LENbIMH NOKA3aTEIsIMU U KOPHEM,
BBIUMCIIATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUN
OKpyTrisTh AEUCTBUTEIBHBIC UUCIIA, BHITTOJIHITH IPUKUJIKY pe3yJIbTaTa

BBIHHCHGHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

2.1

YpaBHEHMSI U HEPABEHCTBA
Pemlate nuHENHHBIE M KBajgpaTHbICE ypPAaBHEHUS, YPaBHEHUS,

CBOJSIIIMECS K HUM, POCTEHIINE TPOOHO-pAIlMOHATIbHBIC YPABHEHUS

2.2

2.3

24

2.5

Pewmate cuctemsl ABYX JMHEWHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMU
Y CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBISETCA
JIMHEWHBIM

Pemarh TekcTOBBIC 3a7a4d AITeOPAaUIECKUM CIIOCOOOM C MOMOIIBIO
COCTABJICHUS] YPABHEHUsS WJIM CHUCTEMBI JBYX YPaBHEHUU C JBYMs
MepeMEHHBIMU

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHH, B TOM 4HCI€ C NOPUMEHEHHEM TrpaduIecKux
MIpe/ICTaBICHUH (HanmpuMep, yCTaHABIMBATh, UMEET JIM ypaBHEHUE WITH
CUCTEeMa YpaBHEHUU pELIeHUs], €CITU UMEET, TO CKOJIBKO)

Pemarp nMHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA,
M300paXkaTh pelIeHNEe HEPABEHCTB HA YUCIOBOU NPSIMOM, 3aIUCHIBATh

PCUICHUC C TIOMOIIbIO CUMBOJIOB

2.6

Pemate cucteMnl JHMHENHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAIOMIME KBAaApPaTHOC HCPABCHCTBO, I/I306pa)KaTB PEIICHHUC
CHUCTCMbI HCPABCHCTB Ha YHCIIOBOH pr[MOfI, 3alMuCbIBaTh PCHICHUC C

IIOMOIIBKO CHMMBOJIOB

2.7

3.1

Hcnonp30BaTh HEpaBEHCTBA NP PEIICHUH Pa3IMYHbIX 3a]a4
OyHKIUU

Pacno3naBate  QyHKIMM ~ W3y4eHHBIX  BHIOB.  lloka3bIBaTh
CXEMaTHYEeCKH  PACIOJIOKEHHE Ha  KOOPJIMHATHOM  IUIOCKOCTH
rpadpukoB ¢yHKUMHA Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3Ha4eHHWH KOX(PHUIIMEHTOB, OMMCHIBATH CBOWCTBA

byHKIHIT

3.2

Iloka3piBaTh CXEMAaTUYECKH PACHOJOKEHHE Ha KOOPAMHATHOMN
IIOCKOCTU TpadukoB ¢yHKUMN Buaa y = VX, y = [X| U onuckIBaTh

cBOiCcTBa (PyHKIIMI




Crpoutb M u300paXkaTb CXEMaTUYECKH TpauKH KBaApaTHUHBIX

33 (GyHKIMH, OMMUCHIBATH CBOMCTBA KBAJPAaTHUHBIX (QYHKIMA MO HX
rpadukam
Pacnio3naBate kBazpatuuHyro (yHKIUO 1o (opmyse, HNPUBOAUTH
34 MpUMEphbl KBAJPATUYHBIX (YHKIUNA W3 pPEabHON >KU3HH, (DU3UKH,
TeOMETPHH
4 Apudmerndeckast 1 reoMeTpUIECcKasi IPOTrpeccuu
i1 Pacrnio3HaBaTh apupMeTHUYECKYI0 U T€OMETPUYECKYIO IIPOrPECCUU NIPU
' pa3HbIX clIoco0ax 3aJaHus
BBIMONMHATE BBIYMCICHUS C KCIOJIb30BAaHHEM (QOPMYN n-TO 4ieHa
4.2 apu(METHUECKONW U TE€OMETPUUECKON MPOTrpecCcruid, CyMMBbI EPBBIX N
YJICHOB
13 N300pakaTh WiIEeHbI 10CIEI0BATEILHOCTH TOUKAMU Ha KOOPAMHATHON
. IJIOCKOCTH
Pemrare 3aaun, cBsI3aHHBIE C YUCIOBBIMH ITOCIIEIOBATEILHOCTSIMH, B
4.4 TOM 4YHCIIE 337ayd U3 peaJbHOHM JKU3HU (C HCIHOJIb30BAHUEM

KaJbKYJISTOPa, HU(POBBIX TEXHOIOTHUH)

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, TIEPEX0] OT OJHOM (QOpMBI 3amucu
1.1 npoGeit k npyroil. IloHsATHE palMOHAIBHOIO YHUCIA, 3alHCh, CPaBHEHUE,
YHOPSAA0OYMBAHUE PALIUOHATIBHBIX YHCEN
15 Apudmernueckue 1eHCTBHS ¢ pallMOHATBHBIMU YiciIaMU. Pemenue 3aiau u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeaelieHHe, MNpeoOpa3oBaHue
' BBIPQKEHUI Ha OCHOBE ONpeeNIeHus, 3aUCh OOJBIIUX YUCEI
14 ITporeHTsl, 3anKCch NPOLIEHTOB B BUIE IpOOU U APOOH B BHJIE TPOLIEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PeLIEHUE 33/1a4 U3 PeaJTbHOM MPaKTUKU




HpI/IMeHeHI/Ie IIPU3HAKOB  JACJIIMMOCTH, Pa3jIOKCHUEC Ha  MHOXHTCIU

1> HaTypaJIbHBIX YUCEIl

L6 PeanbHble  3aBHUCMMOCTH, B TOM  4YHcie TmpsmMas ©  oOparHas
' IIPONOPLUOHAIBHOCTH
2 AnreOpanueckue BbIpaXeHUs

)1 IlepemeHHbIE, YHCI0BOE 3HAUECHUE BBIPAKEHUS C IIEpEMEHHOU. [lomycTrmble
' 3HAYEHUS IEPEMEHHBIX

55 [IpencraBneHne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BUAe (HOPMYIIbI.
' Beruncnenus o popmynam

53 IIpeoOpa3oBanue  OyKBEHHBIX  BBIPDAKEHHH, TOXIECTBEHHO  paBHbIE
' BBIPAXKEHUS

24 CBoiicTBa CTENIEHU C HaTypaJlbHbIM I10KAa3aTEIEM

5 s OpHowieHbl 1 MHOrowieHbl. CteneHp MHOrouieHa. CioxkeHue, BhlYUTaHue,
' YMHOXEHHE MHOTOYJICHOB

Yy @DopMyJIbl COKPALIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOIO4JIEHOB Ha MHOKUTENH
3 YpaBHeHus

31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWja MpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCUIIbHOCTh YPaBHEHHM

32 JIuneliHoe ypaBHEHHE C OJHON IMEPEMEHHOM, YMCIO0 KOpPHEH JIMHEHHOro
' YPaBHEHUs, PEIICHNE JIMHEWHBIX YPaBHEHUN

33 CocraBiieHrne ypaBHEHMI IO YCIOBHIO 3a/a4yM. Perenne TeKCTOBBIX 3a7ad C
' ITOMOIIBK YPAaBHEHUI

34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk

Cucrema AByX JMHEWHBIX ypaBHEHUH € JByMs NepeMeHHbIMU. Pemienue
3.5 CHCTEM ypaBHEHMH CIIOCOOOM IMOJICTAaHOBKU. [IprMepsl pereHnst TEeKCTOBBIX
3a/1a4 C TIOMOIIBIO CUCTEM YPaBHEHHU

4 Koopaunats! u rpaduku. @yHkuun

4.1 Koopannara Touku Ha npsiMou

4 YucnoBsle MpOMEXYyTKH. PaccTosiHME MKy IBYMSI TOUKAMHA KOOPAUHATHON
' psAMOI

43 [IpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJIAUHATHOMN TIOCKOCTH

44 ITpumeps! rpadukoB, 3anaHHbIX (opmyraamu. UteHue rpadukoB pearbHBIX
' 3aBUCUMOCTEHN

4.5 ITonsarue gpynkun. I'papux pynkuuu. CroiicTBa QyHKIHIA

4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pyHkumm y = [x|




I'paduueckoe pemieHne JUHEWHBIX YpPaBHEHWM M CHUCTEM JIMHEHHBIX

4.7 .
ypaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
. KBagpatHblii kopeHb M3 uMcia. [loHsTHEe 00 UppalMOHAIBLHOM 4YHCIIE.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(pMETHUYECKUX KBaJIpaTHBIX KOPHEH M HX NPUMEHEHHUE K
1.2 peoOpPa30BaHUIO YMCIOBBIX BBIPAKECHUN U BRIYUCICHUSIM. J|eHCTBUTEIBHBIC
qucia
1.3 Cremnens c 11e7IbIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3aluch YUCiia
2 AnrebpandecKkue BoIpaKEHUS
2.1 KBanpatHslii TpéXusieH, pa3iioKeHue KBaAPaTHOrO TPEXUJIEHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apoodu
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JI€JICHUE alre0panyeckux 1pooeit
24 PanmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
32 Pemenne ypaBHeHNH, CBOAAIIMXCA K IMHEHHBIM M KBaJPaTHBIM
33 [Ipocreiimume qpoOHO-palOHAIbHBIE YpaBHEHUS
I'paduueckas uHTEpIpeTalsl ypaBHEHUH C ABYMS IEPEMEHHBIMHU U CUCTEM
34 JIMHEWHBIX YPaBHEHUH C ABYyMs NepeMeHHbIMU. [Ipumepsl pemenns cucrem
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33724 anreOpanyecKkuM CrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
39 JInHeliHbIe HEPABEHCTBA C OJJTHON EPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
Al ITonartue ¢ynxauu. OOnacTe onpefeneHuss ¥ MHOXKECTBO 3HAUCHHM
' ¢byskuu. Crioco0s! 3a1anust pyHKINUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMHU N0 €€ rpaduKy
43 [Ipumeps! rpadukoB GYHKIIHMA, OTpaXkKaroIIUX pealbHble IPOLECCH




14 OyHKIMYM, ONUCHIBAIOUIME MPSAMYIO U OOpaTHYIO IPONOPIHOHAJIBHBIE
' 3aBUCUMOCTH, UX TpaQuKu
4.5 OyHKIUU y =x7 y = x?
4.6 Oynkuu y = [x, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
. PanmonanbHble 4YMCa, HUPPAMOHATIBHBIC YHCIIA, KOHEYHbIE M OECKOHEUHbIE
' JeCSITUYHBIE IpOOU
MHOXeCTBO ACHCTBUTEIFHBIX YHCEI, ICHCTBUTEIIbHBIC YNCIIa KaK OECKOHEYHBIE
- JecATu4HbIe poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM
' JEHCTBUTENBHBIX YUCE U KOOPAUHATHOU npsMoii. CpaBHEHUE AEHCTBUTEIbHBIX
qucel
1.3 ApudmeTrdeckne EHUCTBHS ¢ JCHCTBUTEILHBIME YUCIIAMHU
W3mepenus, npuOnnxkeHus, oueHKH. Pa3mepbl 00bEKTOB OKpPY’KaKOIIEro MHUpa,
L4 JUTUTENIFHOCTh TIPOLIECCOB B OKpyXaromem mupe. [IpubmmkéHHoe 3HayeHHe
' BEJIMYMHBI, TOUHOCTh NpuOmmkenus. Oxpyrienue yucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIIEHUI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEPEMEHHON
2.2 JInnenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOIAIIMXCS K IMHEWHBIM
23 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepel pellleHHs YypaBHEHUH TpEeTbed H
' YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKHUTEIIN
2.5 Pemienue 1poOGHO-paIlMOHANIBHBIX YpaBHEHUI
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemrenne cucreM nByX JTMHEWHBIX YPaBHEHUH € JBYMS IEPEMEHHBIMU
"9 Pemrenne cucreM IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTETIEHU
2.10 I'paduueckas MHTEpIIPETAIIUS CUCTEMBI YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON




2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM

2.15 KBanparubsie HepaBeHCTBA

516 I'paduueckas MHTEpIpeTanysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
' MIepEeMEHHBIMU
3 OyHKIMH

31 KBanpatuunas ¢ynkuusi, e€ rpadpuxk u cBoiictBa. [lapaGomna, xkoopAauHaThI
' BEPILIMHBI TapadoIIbl, OCh CHMMETPUU MapadoIbl

3.2 I'paduku pynkmuit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduku Qynkiuit y=k/x, y = x*u ux cBoiicTBa

34 I'paduku Gynkmuii , u Ux CBOMCTBA
4 YucnoBble OCIEN0BATEIBHOCTH

i1 Omnpenenenue U cocoObl 3aJjaHKs YUCIOBBIX MOCIEA0BaTeIbHOCTEH. 3aganue
' MOCIIEI0BATEIIFHOCTH PEKYPPEHTHOU PopMyiion U GopMyIIoi n-To dieHa

42 Apudmernueckas mporpeccus. Dopmyabl n-ro  4ieHa apuPMETHUECKOH
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YICHOB

43 I'eomeTrpuueckass mnporpeccus. DopMynbl 7n-To0  Yie€HAa T'€OMETPUUECKOMN
' [IPOrPECCUH, CYMMBI [IEPBBIX /1 YICHOB

44 N3o00paxenne uiaeHOB apupMETHUYECKOH U TEOMETPUUYECKON MporpeccHii
' TOYKaMH HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIBHBIA POCT

4.5 Cl10KHbI€ TTPOIEHTHI

IHPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OFPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
NPOBEPAEMOro OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM NPOrPaMMBbI OCHOBHOIO
TpeOoBaHus o0mero oopasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb IOHATHUSAMH: MHOXKECTBO, IIOJMHOKECTBO,
orepany HajJ MHOKECTBaMHU; YMEHHE ONEepUpOBATh MOHATUSIMU:
rpad, CBA3HBIA rpad, nepeBo, LUK, TPUMEHSATh MX IMPH PEHICHUU
3a/1a4; yMEHHE UCII0JIb30BaTh rpauecKoe MpeCTaBICHNE MHOXKECTB
JUISL OTIMCAHUs PEaIbHBIX IIPOLIECCOB U ABJICHUH, IPU PELIEHUH 3a]a4
U3 IpYTuX y4yeOHBIX MPEeIMETOB

YMeHnue onepupoBaTh NOHATHSAMU: OIPENEICHHUE, aKCMOMa, TEOPEMA,

A0Ka3aTejIbCTBO, YMCHHC paCllO3HaBaTb HWCTUHHBIC W JIOXKHBIC




BBICKA3bIBaHUS, MPHUBOJIUTH MPUMEPbl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHHI

YMeHue onepupoBaTh MOHATHSAMH: HaTYpajJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCIJIO, JEJIUMOCTh HAaTypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHUCIO, MOAYJb 4HCla, OOBIKHOBEHHAs JApoOb U
necsiTUYHasl IpoOb, CTaHAAPTHBIA BUJ YMCIIA, PALIMOHAIBHOE YHCIIO,
UppalMOHAIFHOE YHUCIO, apu(PMETHUYECKUH KBaJPATHBIM KOpPEHB;
YMEHUE BBINOJHATH JACHCTBUA C 4YUCIaMH, CpaBHHUBaTb W
yIopsiA0UMBaTh 4YMCIA, NPEACTABIATH YHCIA Ha KOOPAMHATHOU
NpsIMOM, OKPYIVIATh YMCIIA; YMEHHUE JeJaTh NPUKHUIKY U OLEHKY
pe3yJibTaTa BBIYMCIEHUN

YMeHue ornepupoBarh MOHATUSMU: CTENEHb C LIEJIbIM IIOKa3aTesieM,
apudmMeTHuecKuil KBaJApaTHBIA KOPEHb, MHOTOUWICH, ajredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajlbHOW CTEHECHH
00JbIlIe EOUHMIIBI; YMEHHME BBIIOJHATH pPACYETHI IO (popmynam,
npeoOpa3oBaHUs IENbIX, APOOHO-PAIlMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSAMH, Pa3jIoKEHHE MHOIOWIEHAa HA MHOXKUTENH, B
TOM 4YHUCJIE C HUCHONB30BaHHWEM (OPMYyNl pPa3HOCTH KBAJApPAaTOB H
KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
COIHOM IIEPEMEHHOM, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHME pellaTh JUHEMHbIE U KBAJpaTHbBIE YpaBHEHMUS,
JTpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOM TEPEMEHHOM, CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHHUH, JINHEHHbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJlpaTHble U JIpOOHO-palliOHAJIbHbIE HEpPaBEHCTBA C OJHOMI
[IEPEMEHHOM, B TOM YHUCJIE IIPY PELICHNUH 3a/1a4 U3 APYTUX NPEIMETOB
U TPaKTUYECKUX 3aJady; YMEHHE MCIOIb30BaTh KOOPJAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)KeHMs peIIeHui
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUSA, rpaduK QyHKIIUH, HYIH
¢dbyHKIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusl, yObIBaHMs, HauOoJbllee W HaUMEHbIEE 3HAUYCHUS
GbyHKIMY; yMEHHE OIepupoOBaTh MOHSTUSIMU: npsimMast
MPONOPIMOHATIBHOCTD, JUHEHHAs (PYHKIHUS, KBaApaTU4Has (yHKLUS,
oOpaTHass TPOIMOPIMOHATLHOCTh, TMapadojia, rumnepobosa; yMmeHue
CTpOUTH rpaduKu PyHKIHIA, NCTIOIB30BATh IPa(UKU JUISI ONIpeaeIICHHUS

CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, JJI PeLIeHHs 3a/1a4 U3 IpYrux




y4eOHBIX TIPEIMETOB M peajlbHOW IKU3HU; YMEHHE BbIpaXarTb

(dhopMyliaMy 3aBUCUMOCTH MEXKIYy BETMUYUHAMU

Ymenue OIIEpUpPOBAThH MOHATHUSIMMU: II0CJIE10BATENBHOCTD,
apupMmeTHyeckass M IeoOMeTpuYeckas  IpPOrpeccud;  yMEHHe
UCIOJIB30BATh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBI U
o011ero wieHa MpH peleHUH 3a1ad, B TOM 4MCIe 3a1ad U3 IPYrux
y4EOHBIX TPEAMETOB U PEATBHOM KU3HU

VYMeHue pemars 3alaui pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI,
O W 4YacTH, JIBUKEHHUE, pabdoTy, IIEHYy TOBapOB U CTOMMOCTb
MOKYIOK U yCIyT, HaJIOTH, 33/1a4 U3 00JIacTH yIpaBJIeHUs JTUUYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTABIISATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA W CUCTEMBI II0 YCIIOBUIO 3a/ayM,
HCCIIEIOBATh MOJIyYEHHOE PEIlIEHUE U OLIEHUBATh IPaBIONOJ00HOCTD

TTOJIYUYCHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh MOHATUAMU: (QHUTYpa, TOUKA, OTPE3OK, MpsMasi,
Jyd, JIOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUHN TPEYroJbHUKU, MPSIMOYIOJIbHBIM TPEYroJbHUK,
Me/MaHa, OMCCEKTpUca U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,
napajuiesiorpaMMm, pomO, TNpSIMOYrOJbHUK, KBapaT, Tpareuus;
OKPYKHOCTb, KPYT, KacaTeiabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemarb 3a7a4d, B TOM YUCIIE U3 MOBCEIHEBHOM
KU3HU, HA HAaXOXKICHHE I€OMETPUUYECKHUX BEJIMYUH C NPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB QUryp u (akToB

YMeHue omnepupoBaTh MOHSATHSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX,
yrojl MEXAy MpsMBIMH, MEPHEHIUKYISAp, HAKJIOHHAs, IPOEKIMS,
nonob6ue ¢puryp, noJo0OHbIE TPEYTOIbHUKH, CHMMETPHS OTHOCUTENIBHO
TOYKHM W TIPSAMOM; YMEHHE PACIIO3HABATh PaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napajyuieIbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX B

OKPY>KaIOIllEM MUpE

11

YMeHue omnepupoBaTh MOHATHSAMM: JJIMHA, PACCTOSIHUE, YIoJl
(BemMuMHA YIJla, CHHYC M KOCHHYC YIJla TPEyrojbHHKa), IUIOIIAb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; yMEHHE TPUMEHATh (OpMyJIbl NepuMeTpa M IUIOUIaIu
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOHIAU Kpyra, o0bema
MPSIMOYTOJIBHOTO TNapauleJeNUIeNa; YMEHUE NMPUMEHATh NPU3HAKU

paBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHUKA,




teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOILEHUS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOIaAeH

12

YMmenue wu300paxkare IUIOCKME (UTYphl W WX KOMOHMHAIUWH,
IPOCTPAaHCTBEHHbIE (QUIYPBl OT PYyKH, C HOMOLIBIO UYEPTEKHBIX
WHCTPYMEHTOB UM DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HIIH

CUMBOJIbHOMY OITMCAHUIO

13

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTOJibHaA cucreMma
KOOpAHHAT, KOOpAuHaTbl TOYKH, BCEKTOpP, CyMMa BCKTOpPOB,
MMPOU3BCACHUC BCKTOPA HA YUCJI0, CKATIIPHOC IPOU3BCACHNUEC BCKTOPOB,
YMCHHE HCII0Jb30BaTh BCKTOPHBI U KOOPAWHATBI JJIA IPEACTABICHUSA
JaHHBIX W PpCHICHUA 3aJa4, B TOM 4YHCIC U3 JPYIrux y‘I€6HBIX

npeaAMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue onepupoBaTh IMOHATUSMU: CTOJIOUMKOBBIE U KPYTOBBIE
auarpaMMmbl, TaOMuLBl, cpegHee apu(METHYECKoe, MeIHMaHa,
HauOoIbllee W HaMMEHBIIEE 3HAYEHUS, pa3Max YHCIOBOTO HaOOpa;
yMEHUE  U3BJEKaTh, WHTEPHPETUPOBaTb U  IMPeoOpa30OBBIBATH
nHPOpPMAIHIO, TPEICTABICHHYI0 B TaOMUIAX M Ha JHarpammax,
OTPa)KAIOILYK CBOWCTBA U XapPAKTEPUCTUKU PEaIbHBIX MPOLIECCOB U
SIBJIGHUH; yMEHHME pacllo3HaBaTh H3MEHUUBBIE BEJIUYUHBI B

OKpYyKaromeM MHUpe

15

16

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA OMNBIT (CIydalHBIN
HKCHEPUMEHT), 3JIEMEHTapHOE COObITHE (PJIEMEHTApHbIM HCXO)
CIIy4allHOTO OIIbITa, CIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHUE HaxOJHUTh BEPOSTHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMH COOBITHSIMH; YMEHHE pelaTh
3aJjaud METOJI0M OPraHWU30BAHHOIO Iepedopa M ¢ HCHOIb30BAHUEM
IIpaBUJIa YMHOXEHUS; YMEHHE OLIEHHBAThb BEPOSTHOCTH PEaJbHBIX
COOBITHH U SBIECHHH, MOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpPYXKalOIIEeM MHpPE U B JKU3HU,
3HaKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHUSX

YMeHue BBIOMpATh MOAXOMAIIMKA H3YyYEHHBI METOJ JAJs pelieHUs
3a/1a4d, IPUBOJNUTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMAaTHKH B
HCKYCCTBE, OIACHIBaTh OTACIBbHBIC BBIJAIOIINECS PE3YbTaThl,

MOJIYUYCHHBIC B XOAC PAa3BHUTHUA MATCMATHKU KAaK HAYKH, IMPHUBOJIUTH




MIpUMEPbl MaTEMaTHUYECKUX OTKPBITUI U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOW UCTOPUH

HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMOCTH HEIbIX YUCEl

- OObIKHOBEHHBIE M JECATUYHBIE  JpOOM, MPOLEHTHl, OECKOHEUHBIE
. MepUOANYECKHEe IpooH

13 Pammonanbheie  umcna. ApupMeTHYECKHE ONepalid C  paloOHAIbHBIMU
' quclIaMu

» JleiicTButenbHble uncna. ApudMeTHdyeckhe Omepalud C JIeHCTBUTEIbHBIMHU
. YUCIaMHU

s [TpubnmxEHHbIE BBIYMCICHHSA, TpaBHJIA OKPYTJCHHSA, TMPHKHIKA M OLEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 AnrebpandecKkue BbIpaKCHUS

2.1 BbykBenHble BeIpakeHUs (BbIPaKEHUS C IEPEMEHHBIMU )

59 Crenenp ¢ nenbiM mnokasareneM. CTeNneHb € pAalMOHAIBHBIM ITOKA3aTEJIeM.
. CBoiicTBa cTeNIeHU

2.3 MHoro4IeHbI

24 Anrebpanueckast 1poOb

) s Apudmernueckuit  KopeHb ~ HaTypanbHOM  cremeHu.  JledictBus ¢
' apu(pMeTHYECKUMHU KOPHIMHU HaTypaJIbHOM CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA

31 Llenbie u apoOHO-panMOHaTIbHBIE ypaBHEHUs. CHCTEMBl W COBOKYIHOCTH
. ypaBHEHUH

1s Lensle u apoOHO-panMoOHaNbHBIE HepaBeHCTBa. CHCTEMbI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4

4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs OCIEN0BATEILHOCTEH




42 Apudmerndeckass ©u reomMerpuueckas mnporpeccun. dopmyna  CIOKHBIX
‘ MIPOIICHTOB
5 OyHKIMH
OyHkusa, crnocodbl 3amaHus  GyHkiuu. [paduxk  dyskumm.  OO6nacTh
OIIpeJIeJIEHUs] 1 MHOKECTBO 3HaueHul QpyHkuuu. Hymu pynkuuu. IIpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U
MUHUMYMBl QyHKuuu. Hambonbliee m HauMeHblee 3HaueHHEe (DYHKIMHM Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOI U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BeJIMYUH
7.6 BexTops! Ha TiocKOCTH
8 BeposiTHOCTh M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHosxecTBa
8.5 I'padsr

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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