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HOACHUTEJDBHAA 3AIINCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMsl: OHAa 00ECTIEYUBACT U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAMMO s
HpOJIOJKEHUsI 00pa30BaHUs U B TIOBCEAHEBHOM KM3HU. Pa3zBuTHe y oOydaronmxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPAKEHUsI MAaTEMAaTUYECKON HayKOM SIBJIEHHUI U MPOIIECCOB
B MpUPOJE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOEIMPOBAHHUS B HAyYHOM
MO3HAaHUM U B IPAKTUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJISl aIallTallid B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anrebOppl oOecreyMBacT pa3BUTHE YMEHHS HaAOIOJATh,
CpaBHMBATh, HAaXOJWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHUCTBUSL M BBIBOJBI,
dhopmynupoBath yTBepxkAcHUA. OCBOEHUE Kypca alnre0phsl 00eCcTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYarolIMXCs: OHM HWCIHOJB3YIOT JCAyKTUBHBIE U
WHYKTUBHBIE PAcCyXXIeHUs, 0000IIeHNEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
ananoruto. OOyueHuwe  anrebpe  TpeAnoNaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEIFHOM  JIEATETHHOCTH OOYyYaIOUIMXCsA, MOJITOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SBISETCS peann3alieil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHNS.

B crpyktype mporpamMmbl y4ueOHOro kKypca «Aiaredpa» najasi OCHOBHOTO
o01ero oOpa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COZEPIKATEIbHO-METOIUUYECKIE
auHuH: «Yucnaa ¥ BEIYHCICHUSNY, «ANreOpandecKke BhIpaKEHUsD», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOJUYECKUX
JUMHUH pa3BUBACTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOAECHUCTBYS €
APYTUMH €ro JuHUAMH. B Xozme wu3yuyeHHs ydeOHOTO Kypca OOydarommMcs
MPUXOJIUTCS JIOTHYECKH PaCCy’KIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIIOUYECHBI
HEKOTOpbIE€ OCHOBBI JIOTUKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjeinax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMmMaTHueckoro s3eika. CopepxaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AuredOpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaKTEDP.

Conepxxannie nuHUM «Yucna U BBIYUCICHHS» CIYXKUT OCHOBOW JUIS
TaTbHEHIIIETO W3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHSA O YMCJIE Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUS
CBSI3aHO C pAIMOHATBHBIMA W HUPPAIMOHATBHBIMU YHCIaMH, (OPMHUPOBAHHEM



NPEJACTABICHUN O JECUCTBUTEIBLHOM 4YHCIIE. 3aBEPUICHHE OCBOCHHS YHMCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conep:xanue JByX anreOpandecKux JUHUN — « AnreOpaniecKkue BHIPaKEHUS
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOTO arapara, HeoOXOJAMMOIro /Jisi pelleHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001ero o0pa3oBaHusi y4ueOHBIH MaTepuan TPYIIUPYETCS BOKPYT
paloHalIbHBIX BbIpAKEHUN. Anredpa JeMOHCTPUPYET 3HaUYCHUE MaTEMaTHUKU Kak
A3bIKa JJIA TOCTPOCHMSI MaTeMaTHYECKUX MOJIeNied, ONMMCAHMS MPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHus ainreOpe BXOASAT TaKKe
JabHEHIIee PAa3BUTHE aJTOPUTMUYECKOTO MBIIIICHHUS, HEO0OXOauMOro, B
YaCTHOCTH, JUJII OCBOCHHMS Kypca HWH(GOPMATHKW, ¥ OBJAJCHHE HaBBbIKAMU
JIeAYKTUBHBIX paccyxjeHuid. [Ipeodpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanue pyHKIMOHAIBHO-Tpa(UUeCcKOi JIMHUK HALEIEHO Ha MOJyYeHHE
OoOy4YaroIMMHUCS 3HAHUU O (PYHKUMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJIENH
JUIs ONMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJIECHUI B PUPOJIE
u obOmectBe. M3yuenue marepuana CrnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIOIb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (QopMUpOBaHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALUN U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax wu3ydaeTcsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIENYIOIIME OCHOBHBIE pa3Jeibl COJIEPKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DyHKIMMY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 kiiacce
— 102 gaca (3 yaca B Hepnento), B 8 kiacce — 102 yaca (3 yaca B Hexaenwo), B 9
kimacce — 102 gaca (3 yaca B HEZIeIH0).



COAEPKAHUE OBYUEHUA
7 KITIACC

Yuciia ¥ BBIYUCTICHUS

JlpoO6u OOBIKHOBEHHBIE U JIECATUYHBIC, TEPEXO0/] OT OAHOU (POPMBI 3aMKCH
apobeir k apyroil. IloHsATMe panMOHAIBHOTO 4MCIA, 3alUCh, CpPaBHEHUE,
YIOOpPAIOYMBAHUE  pALMOHANBHBIX 4uceld. ApudMeTHYecKue JeHCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelienne 3amad u3 peasbHON NMPAKTUKU HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEIENIeHue, IpeoOpa3oBaHUe
BBIPAKEHHUI HA OCHOBE ONpPEENeHus, 3aIUCh O0oNbIINUX yucend. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U ApOoOH B BUJIE NPOLEHTOB. TpH OCHOBHBIE 3aJa4d Ha
IIPOLICHTHI, PELICHHE 3aa4 U3 PeaIbHON IIPAKTUKHU.

IIpumeHeHne TNpPHU3HAKOB  JEIMMOCTH, pPAa3jOKEHHE Ha  MHOXUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHbple  3aBUCMMOCTM, B TOM 4HCI€ Tpsmas HW  oOparHasd
IIPOIIOPLUOHAIBHOCTH.

AJire0panyvecKkue BbIpasKeHHUs

IlepemeHHBIE, YNCITOBOE 3HAUYCHHUE BBIPAKECHUS C MEpEMEHHOM. JlomycTrmMblie
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXy BEIUYUHAMU B BUJIE
¢dopmyiibl. Beruucnenus no popmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXIECTBEHHO pAaBHbIE BBIPAKEHMs, TMpaBWia MpeoOpa3OBaHUS CyMM U
MIPOM3BENICHUH, paBUiIa PACKPBITUS CKOOOK 1 MPHUBEICHUS MOTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrouneHsl. CrteneHp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaApar pa3HocTH. PopMmyna pa3HOCTH KBajapaToB. Pasnoxenwue
MHOI'OYJICHOB Ha MHOKUTEIIHN.

YpaBHeHUA U HEPaBeHCTBA

VYpaBHEHHE, KOpEHb YypaBHEHUS, IpaBuia IPeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JIuHeilHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEUHOTO
YpPAaBHEHUS, pELIEHUE JIMHEWHBbIX ypaBHEHUU. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. PereHne TeKCTOBBIX 3a/1a4 C TIOMOIIBI YPABHEHUM.

JIuneitHoe ypaBHEHUE C IBYMs MEepeMEHHbIMU U ero rpaduk. Cucrema JIByX
JVHEWHBIX YPAaBHEHHMU C JAByMs IIEpEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3aJad € TOMOIIBIO
CHUCTEM yPaBHEHUU.

DYyHKIUHA



Koopnunara Touku Ha npsimoil. HucinoBble mpoMexyTKu. Paccrosinue Mexy
JIBYMs TOYKAMHU KOOPAMHATHON IIPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu Ox u Oy. Alcuucca u opJauHaTa
TOYKH Ha KOOpJMHATHOM IockocTH. [Ipumepsl rpadukoB, 3alaHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbXx 3aBucumocteil. Ilonstue dynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinaa ynkuus, e€ rpaduk. ['padux pyHkumnn
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHUHW M CHCTEM JIMHEWHBIX
YpPaBHECHUM.

8 KVIACC

Yucaa v BIYUCICHUS

KBaaparubeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHUCIE.
Hecstuunble NpUOIMKEHUS UppallMOHANIbHBIX yKucen. CBolcTBa apupMeTHUYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHUE K IPE0O0Pa30BaHUIO YUCIOBBIX BHIPAKECHHM
Y BBIYUCIICHUSIM. [[eliCTBUTENBHBIE YHCIIA.

Crenenp ¢ 1HeinbIM Moka3zarenemM U €€ cBoiicTBa. CTaHaapTHas 3alllCh

yucia. AnreOpandeckre BhIpaKeHUSIAJredpandyeckne BbIpaskeHus

KBamparueiii  TpEXwieH, pa3jokKEHHE KBAApPaTHOrO TPEXWIEHA  Ha
MHOUTEIH.

Anre6panueckass poOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoOH.
CnoxxeHne, BBIYMTAHHE, YMHOXKEHHE, JEJIEHHE anredpandyeckux JapoOei.
PannonanbHbIe BhIpaXXKeHHUS U MX TpeoOpa3oBaHue.

VYpaBHEeHUsI 1 HEpaBEHCTBAY pABHEHNSI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOLO ypaBHEHUS.
Teopema Buera. Penienue ypaBHeHU, CBOAAIINUXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiime ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uuTEpHpeTalvsd YpaBHEHUN C IBYMsI TIEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpaBHEHUW C JByMs NEpEMEHHbIMH. [IpuMepbl pemeHuss cucrem
HEJIMHEWHBIX YPABHEHUM C JIByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alreOpanyeckuM CrocoOOM.

HucnoBble HEpABEHCTBA U UX CBOKMCTBA. HEpaBEeHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNDYHKIM A

[lonste @yukuuu. OOnacTh ONpeneiaeHus] W MHOXECTBO 3HAUCHUM
¢dbyukiuu. CiocoOsl 3a1aHust GyHKITH.

I'paduk pynkiuu. YUrenne cBocTB GyHKIuu mo eé rpaduky. IIpumeps
rpadukoB GYHKIMMA, OTPAKAIOIIUX PEATLHBIE MPOIECCHI.



ODYHKIMY, OINHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOIOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelleHre YpaBHEHUH B CUCTEM YpaBHEHHIA.

9 KJIACC

Yucsa 1 BIYMCTICHUS

PanonanpHbIe YKCIa, UppallMOHATBHBIC YHCIIa, KOHEYHBbIE M OCCKOHEUHBIC
JecsITUYHbIEe ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHUCEI, IEUCTBUTENIbHBIE YnCia
KaKk OECKOHEUHbIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMO.

CpaBHEHHME [I€CTBUTENIbHBIX YHCEN, AapU(PMETHUYECKUe JEHUCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pasmeppl 0OBEKTOB OKpYXaroLIero MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKpY>KarOLIEM MHUpE.

[IpubnnxEéHHOEe 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BIYHUCICHUMH.

YpaBHeHUSA U HEPaBeHCTBA

JluneliHoe ypaBHeHUE. PemeHue ypaBHEHUM, CBOIAIIMXCA K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PellieHne ypaBHEHUM, CBOASIIUXCSA K KBAJAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEW U 4ETBEPTON
CTEIIEHEN Pa3JI0)KEHNEM HA MHOKUTEIU.

Pemenue npoOHO-panlMOHANBHBIX ypaBHEHUW. PelieHne TEeKCTOBBIX 3aad
anreOpanyeckuM METOJIOM.

YpaBHeHHE ¢ AByMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpod cTemneHu. [ paduueckas
UHTEPIPETALNSI CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMMU.

Pelenne TekCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOW. PemenHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'paduueckass uHTEepHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

OyHKIMN OYyHKIUH

KBanpatnunas Qyskums, e€ rpaduk u cBoictBa. [lapaGomna, koopauHaThl
BEPIIMHBI IapadOoJIbl, 0Cb CAMMETPHH Mapa0OJIbI.

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



Hucnosele  1ociienoBaTelbHOCTUHHCI0BBIE  MOCJIEA0BATEILHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM TMOCIEAOBATENBHOCTU. 3aJaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyIioi u popmyIoit n-ro uieHa.

Apudmernueckass u reoMmerpuueckass mporpeccuud. PopMmysibl n-ro ujeHa
apu(PMETUUECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakeHre WICHOB apU(PMETUYECKO MU TEOMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUMAIbHBIM POCT.
CoHbIE TPOLICHTBHI.



IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS MPOTPAaMMbI  Y4eOHOro Kypca
«Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIUTAHME:

NPOSIBIICHUEM HHTEpEcCa K MPOIUIOMY M HACTOSIIEMY POCCHUUCKOU
MaTeMaTUKH, I[IEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MaTEMaTHUKOB M POCCHUMCKONM MAaTEMaTUYE€CKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTHX HayKaxX M MPUKIAAHBIX cepax;

2) rpaskaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEH TpaKJaHUHA U peau3alluu €ro
mpaB, TPEICTABICHUEM O MaTEeMaTUYECKUX OCHOBax (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SBJICHUM, MPOIEAYP TpaKIaHCKOTO oOIiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKHU, OCO3HAHUEM BaXHOCTHU
MOPaIbHO-3THYECKUX MTPUHIUIIOB B CSITEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PCIICHUU NPAKTUUYECKUX 3ajad
MAaTEMATUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYE€CKOIO
oOpa3oBaHMsS Ha TPOTSHDKCHWHM BCEHM JKM3HU JJIsl YCHEIIHOW TpodeccHoHaIbHOM
JESTEIBHOCTU M PA3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM WHJIUBUAYAJIBHOU TPACKTOPUH 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTMYeCKOe BOCIIMTAHME:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aj7ad, PEIICHUH, PacCyXICHHN, YMEHHUIO BUJIETh
MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaIMel B JCSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U
oO1iecTBa, MOHMMaHWEM MaTeMaTHYECKOM HayKd Kak cdepbl dYelloBeuecKOi
JESATeIbHOCTU, ATAloB €€ pa3BUTHUSI M 3HAUYUMOCTH JIJIsi PA3BUTHS LIMBUJIU3AIUH,
OBJIQJICHUEM SI3BIKOM MATEMATHKU M MAaTeMaTH4YECKOW KYyJIbTYpPOH Kak CPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIHCKON
NEATEeIIbHOCTH;



6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArOMOJyYHs:

TOTOBHOCTBIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETrO
3I0pOBbsl, BEIEHMSI  3J0pOBOr0  0O0pa3a JKU3HU  (370pOBOE  IUTaHUE,
cOQTAaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
IpaBa Ha OIMUOKY M TAKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHUE:

OpUEHTalMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU ISl PEIICHUS 3a/1a4
B 00JACTH COXPAHHOCTU OKPY’KAIOIIEH Cpeiabl, TUIAHUPOBAHUS TMOCTYIKOB H
OIICHKM HMX BO3MOXHBIX IMOCJEJACTBUM JJII OKPYKAIOIIEH Cpellbl, OCO3HAaHUEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe X pelieHus;

8) apanranusa K M3MEHSAKIIUMCS YCJOBUSM COUMAIBHOM UM NPHUPOTHOM
cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y JAPYTHUX JIOACH, MpuoOpeTaTh B COBMECTHOUM NESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOIUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIIE
(dhopMyIHpOBaTH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HAaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, MIIaHUPOBAaTh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KakK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATH
MpPUHUMAEMbIE PEIICHHUs] U ACUCTBUS, (OPMYIMPOBATH M OICHUBATH PHUCKU H

nocaencTBUs, (OPMUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjoruveckue aeiicTeus:

e BBIIBIATh U XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATUI, OTHOLICHUN MEXIYy MNOHATHAMH, (POPMYIUPOBATH
OMpeNeeHus] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(UKauuu, OCHOBaHUS M1 OOOOIIEHHS W CPAaBHEHUS, KPUTEPUHU
IPOBOJMMOTIO aHAJIMN3a;

e BOCIpPUHUMATh, (QOPMYJIUPOBATH U  NPeoOpa30OBbIBATh  CYXKJICHUS:
yTBEPAUTENbHbIE U OTpULATEIbHbIC, €IMHHYHBIE, YacCTHbIE W OOIIHe,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTU4YeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeursi B (akTax, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSX,
npeajgaraTtb  KPpUTEpPUM  JUI  BBIABICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNIL;

JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30upaTh 10Ka3aTebCTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSAMbBIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECJOXKHBIE TOKA3aTelIbCTBA
MaTeMaTHYecKuxX (HaKToOB, BBICTPaUBATh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Ccroco0 pemieHus yuyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapUAHTOB peEUIeHUs, BbHIOMpaTh HauOoJee NOAXOAIIUNA C YUYETOM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbLcKue 1eMCTBYUA:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUA WHCTPYMEHT ITO3HAHMSI,
(opMyIMpOBaTh BOMNPOCHI, (PUKCHPYIOLIME IPOTHUBOPEUYHUE, MNpoOIeEMYy,
CaMOCTOATENIFHO YCTaHaBIIMBaTh KMCKOMOE€ U JaHHOe, (opMUpOBaThH
TUIO0TE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOJUTL TII0 CAMOCTOSITEIPHO COCTABIICHHOMY IIJIaHY HECIIOKHBIH
OKCIIEPUMEHT,  HEOOJBIIOE  HWCCIACAOBAaHHE IO  yYCTAHOBIICHUIO
OCOOEHHOCTEHl MaTeMaTHYECKOrOo OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MeXy coOO0M;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOIOJEHUS, WCCIICAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
IIPEIOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanueii:

BBISIBJISITH  HEJJOCTATOYHOCTh W HU30BITOYHOCTh HH(OpPMAlMM, HTaHHBIX,
HEOOXOAUMBIX JUIsl pELIeHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBaTh, CHUCTEMATU3UPOBaThb W HHTEPHPETUPOBATH
MH(POPMALUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHHUS;

BbIOMpaTh (QopMy TMpeAcTaBieHHUs UHGOpPMAMM W WIUTFOCTPUPOBATH
peliaeMble 3aJayd CXEMaMHd, JuarpaMMaMi, WHOW Tpadukod Hu uX
KOMOMHAILUIMU,

OLICHHMBATh HAAEKHOCTb HMH(OPMALMU IO KPUTEPUSIM, IMPENTIOKEHHBIM
YUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHﬁ:



BOCIIPUHUMATh U  (OpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHU M LIEJISIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH ITOJTYyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYKJE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sIeMbl, perraeMoi 3aJjaun, BbICKa3bIBaTh UJIEH, HALIEJIEHHBIE HA MTOUCK
pELIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHapyXMBaTh pazM4yMe U CXOJCTBO IMO3ULUH, B
KOPpPEKTHOI popme hopMyTupoBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEICTaBISATh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBaHUs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALIMN U OCOOCHHOCTEN ayTUTOPHH;
NOHMMaTh W MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAMBUIyaJIbHOM paboThl MpU pPELIEHUH YYEOHbIX MaTeMaTHYEeCKHX
3ajay;

OPUHUMATh 1I€JIb COBMECTHON JEATEIBHOCTH, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHON paboThl, pacmpelessiTb BHABI paboT, JOroBapUBaTHCA,
o0Cy’XJaTh MPOLECC U pe3ysbTaT padboThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIFOACH

y4acTBOBaThb B TIpPynmoBbIX (opmax padoTel (0OCykaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IUTYPMbl WU JIPYTM€), BBINOJHATH CBOK YacTh
paboThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBepcajbHbIe yueOHbIe
neiicrBust Camoopranuszanmsi:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AJITOPUTM PELIEHUs 3aJadu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUss ¢ YYETOM UMEIOLIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHU ¢ y4ETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJIb, MOIUOHAJIbHBIN NHTEJLJIEKT:

BJIaJ€Th CIOCOOaMU  CaMOMNPOBEPKH, CaMOKOHTPOJs Ipoliecca H
pe3ysbTaTa pelieHus MaTEMATUYECKOM 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IPH PEUICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBbI B [JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HANIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH ITOCTABICHHOW LIENN
U YCIIOBUSIM, OOBSICHITH MPUYUHBI JTOCTHKECHUS! WIH HEJIOCTUKEHUS LIEIIH,
HAXOJUTh OMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenuss B 7 kJjacce OOy4aloIIMICS TMOJIYYUT CIECAYIOIIHNE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYUCICHUSA

BrinmonusATh, coueTas yCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(PMETHUYECKUE
JNEUCTBUSI C PAlMOHAIBHBIMU YHCIIAMMU.

HaxonuTe 3HaYeHUS YUCIIOBBIX BBIPAKECHUM, NMPUMEHATh Pa3HOOOpa3HbIE
crocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN NPOOHBIX BBIPAXKEHUH, CONEpHKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHUCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUUHYIO IPOOD).

CpaBHUBAaTh U yHOPSAOYMBATH PALMOHAIBHBIE YHUCHA.

OKpyrisaTh yucia.

BpInoNHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKCHUU. BBINONHATH NEUCTBUS CO CTENEHAMU C HATYpPAIbHBIMU
NOKAa3aTeIIMHU.

[IpumeHAT,  OpU3HAKK  JEJTMMOCTH,  Pa3lOKEHUE HA  MHOXKHUTEIH
HATYpaJIbHBIX YHCEII.

Pemare npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pEICHUS 3a7a4 C YYETOM OrPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyvecKkue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS yueOHOro Marepuarna.

HaxoauTte 3HaueHusT OYKBEHHBIX BBIPAXKCHUN MpPHU 33JaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUst  LEJIOTO  BBIPAXEHUS B MHOTOYJIEH
MIPUBEICHUEM MTOJOOHBIX CJIaraéMbIX, PAaCKPhITUEM CKOOOK.

BpInonHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OcCyHecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMWTEIH C ITOMOIIBIO
BBIHECCHUSI 32 CKOOKM OOIIEero MHOXUTENS, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHUsT (HOPMYJIT COKPAIIEHHOTO YMHOKCHHS.

[IpumMensTh nMpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI Pa3IMYHBIX 3a7a4
W3 MAaTEMAaTHUKH, CMEXKHBIX ITPEIMETOB, U3 PEATBHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEISAMMU UL
npeoOpa3oBaHus BhIPAKESHUI.



YpaBHeHUS U HEPaBeHCTBA

Pewiaty nMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexoja OT UCXOJHOIO YPAaBHEHMSI K paBHOCWIBHOMY eMy. [IpoBepsiTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTs rpaduyecKkre METOIbI IPHU PEIICHNUN JTUHEWHBIX YPABHCHUN U UX
CUCTEM.

[logOupaTe mnpuMepbl Map 4YKCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
IBYMSl TIEPEMEHHBIMU, TOJB3YACh TI'PAPUKOM, MPUBOJUTH MPUMEPHI pEIICHUS
YpaBHEHHS.

Pemiath cuctembl IBYX JIMHEHHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
quciie rpaguIecKu.

CocraBnsTh W pemiaTh JIMHEMHOE YpaBHEHHE WA CUCTEMY JIMHEHHBIX
YpaBHEHUN 1O YCJOBHUIO 3a/layd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJy4EeHHbIN Pe3yJIbTaT.

DYyHKIHUHA

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33 JAHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, UHTEPBaJIbl, 3aMIMCHIBATH YUCJIOBbIE MPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOPAHHATaM,
CTpOUTh rpaduku TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk PyHKIUHU y = [X|.

OnuceiBaTh C MOMONIbIO (YHKUUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTE, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QPyHKIIUU IO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUsS W aHalu3a UHGOpMaIH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAILIMIO U3 TPAPUKOB peaabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kKjacce o0Oyd4aroumuics MOJYYUT CIEIYIONIUE
MpPEeIMETHbBIE PE3YJIbTATHI:

Yuciia v BBIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCeJl JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUYMCICHUH, U300paxkaTh JICHCTBUTEIbHbBIE
Yyycia TOYKaMU Ha KOOPAWHATHOW MPSMOM.

[IpuMeHsaT, TOHSATHE apUPMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHBIE KOPHH, WCIIOJIB3YS TPHU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAJApPAaTHbIE KOPHU, HCIOJIb3Ys
CBOMCTBa KOPHEM.



Hcnonb3oBaTh 3amuc OOJIBIIMX M MaJIbIX YUCE C MOMOIIbIO JAECATUUHBIX
npoOeii u crenenelt yucna 10.

AnredpanvecKue BbIPaKeHUS

[IpuMeHsAT, TMOHSTHE CTENEHU C IEeJbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHUs BHIPAKECHUH, COJEPIKAIUX CTETICHH C [IETBIM MOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPEOoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYIECHAMH U aJIreOpanyecKUMM IpoOsIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUTIECH HAa MHOKHUTEIH.

[IpumensTh npeodpa3oBaHus BRIPAXKEHUM JIs pEIICHUST Pa3IUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTHUKH.

YpaBHeHUS U HEPAaBEHCTBA

Pewiats nuHeiHbIE, KBaJpaTHbIE YpaBHEHUS U PallMOHAJbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMs IEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM Irpa)UueCKUX NpPeICTaBICHUN (YCTaHABIMBATH, UMEET
Y YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUMN PEIICHHS, €CId UMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTh OT CIOBECHON (POPMYIHUPOBKH 3a7adyM K €€ anreOpandeckoit
MOJIETM C IIOMOULIBIO COCTaBJIEHHUS YPABHEHHsS WJIM CUCTEMBI YpaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN Pe3ybTarT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JIsi CPAaBHEHHUS, OILICHKH,

pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM W UX CHUCTEMBI, 1aBaTh

rpaUyecKyr0 WLUTIOCTPALIMI0 MHOYKECTBA PEUICHUM HEpPaBEHCTBAa, CHUCTEMBI
HEPABEHCTB.

DyHKIHUHA

[ToHuMaTh W UCTONB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENENATh 3Hau€HHE (YHKIHMH 1O 3HAYEHUIO
apryMeHTa, ONPEACNIATh CBOWCTBA (PYHKITUU 10 €€ rpaduKy.

Crpoutb rpaduku 3J1eMEeHTapHbIX (QYHKIMIA BUA:

y =kix, y =x2, y = x3,y = ||, y = VX, OnHCBIBaTh CBOICTBA YHCIOBOI
byHkIuu 1o e€ rpaduxy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromMiicsi MOJIYYUT CIECAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUS

CpaBHUBATh U yHOPSAOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Beimonuate apudmMeTudeckue ACUCTBUS C pallMOHAJIBHBIMU YHCIIAMH,
codyeTrass YCTHbIE U TMHUCHMEHHBIE TMPUEMBI, BBIIOJHITh BBIUMCICHUS C
HMppalMoOHaIbHBIMU YUCIAMU.



Haxonuts 3HaueHHWs CTENEHEW C 1EJNbIMU I[OKa3aTeasiMU W KOPHEW,
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHHUIA.

OKpyrJisiTh  JIEUCTBUTENBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHbIE U KBaJApaTHBIE yPAaBHEHUWs, YPAaBHEHMS, CBOJSIIUECS K
HUM, IPOCTEUIITNE TPOOHO-PAITMOHATILHBIC YPABHECHHUSI.

Pemlath cucrembl JIByX JIMHEWHBIX YpPaBHEHUN C JIByMsl MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEUHBIM.

Pemiath TEKCTOBbIE 3ajauM alreOpaMvdecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh MpOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpapUUECKUX MPeCTaBICHUN (yCTaHABIMBATh, UMEET
1 ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIIM HUMEET, TO CKOJbKO, U
npoyee).

PemaTe nuHeWHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paXkaTh
pEllIeHUE HEPABECHCTB HA YHUCIOBOW MPSIMOM, 3aMMCHIBATH PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiatb  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJIpaTHOE HEPABEHCTBO, HW300pakaTh pEHICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alIUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMYHbBIX 33]1a4.

DyHKUMHU

PacrioznaBate (yHKIIMKM W3y4YeHHBIX BHIOB. [loka3piBaTh CXeMaTHUYECKU

pacnoyiokeHNe Ha KOOPJIMHATHOM MIOCKOCTH rpadukoB QyHKIMHN Buga: y = kx, y
=hx+b y=kix, y=ax2+bx +c y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U H300paxaTh CXEMAaTUYECKHU T'papUKU KBaIpPaTUUHBIX (DYHKIIHMA,
ONKCHIBATH CBOMCTBA KBAJPATHUYHBIX (PYHKIUH MO UX TpaduKam.

Pacno3naBaTh KBagpaTHYHyIO (PyHKIHIO 110 (OopMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

YucsioBble NOC/IEA0BATEILHOCTH U IPOrPeccuH

PacriozHaBaTh apu(METHYECKYyI0 U TE€OMETPUYECKYIO MPOrPECCUH  IpH
Pa3HBIX CIIOCO0aX 3a/1aHMUs.

BbINONHATE  BBIUMCIEHUS C HUCHOJb30BaHMEM (OpMysI n-ro 4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeCcCcuii, CYMMbI IIEPBBIX N YJIEHOB.

N300paxaTh WIEHbl MOCIEJOBATEILHOCTH TOYKAMU HA KOOPIMHATHOU
IJIOCKOCTH.



Pemate 3a7aun, CBA3aHHBIE C YMCIOBBIMH IOCIIEIOBATEIBLHOCTSIMH, B TOM
YUCIIE 33/1a4¥ U3 PEAIbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJbKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunvecTBO yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/mn P Kontponbnbie | IIpakTtuueckue (uubp )
NPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcebl
1 Yucna u BeIYKUCICHUS. ParnoHanbHbIe 75 1 bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415b90
butmmoreka [JOK
2 AJIrCOPAHHCCKHE BLIPAKCHHS 27 ! https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 ¥ PaBHEHHS 1 HEPABEHCTBa 20 ! https://m.edso0.1u/7f415b90
bu6nmoreka [IOK
4 Koopamwatst u rpaguici. Gynxim 24 ! https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
I1 1
> OBTOpeHUE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KVIACC

KoJuun4vecTBO 4yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3gesioB U TeM nu@poBbIe
Ne i/ pasi Konrtpoabubie | IIpakTnyeckue (uubp )
NMPOrpaMmbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubmmoreka [IOK
1 Yucna u Beruncienus. KpaapatHbsie KOpHU 15 httos://medsoo.ru/7€417af8
) Uucna u Beruncinenusi. CTeneHp ¢ UeabIM 7 bubnuorexa [IOK
IoKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnmoreka [LIOK
KBanpaThslil TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 bubnnoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI 13 bu6nmoreka [LIOK
YpaBHECHHI https://m.edsoo.ru/7f417af8
Bbubnuoreka [IOK
. 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 hitos://m.edsoo. rw/7f4 1 7af8
bubnuoreka [IOK
8 PyHKIHH. OCHOBHEIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [LIOK
? Dymxim. ducnossie dyniimm ? https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
2
10 Tosroperne 1 0bobmerne 6 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 6 0




9 KUIIACC

KoJuun4vecTBO 4yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ pasi Kontpoabnbie | IIpakTuyeckue (ucp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beranciaenus. JleiicTBUTEIbHBIC 9 bubmuoreka [{OK
4yuciia https://m.edsoo.ru/7f419d08
) VYpaBHEHUS U HEPABEHCTBA. Y PaBHEHHUS C 14 ) bu6nmoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bu6nuoreka [IOK
YPaBHEHUM https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 .H 1 1
VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 6 hitos://m.edsoo rw/ 7419408
but6mmoreka [JOK
3 DymKumm 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 1 1
6 HCJIOBBIE TTOCJICIOBATEILHOCTH 5 hitos://m_edsoo.nu/7#419d08
. [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AITIS 18 ) bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 6 0




ITOYPOYHOE INIAHUPOBAHUME

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHsbie
padoTbI

IIpakTnyeckune
padoThI

Jara
HU3yYeHHUs

JIeKTPOHHbIE
uudpoBbie
o0pa3oBare/ibHbIE

pecypcnl

[TonsATHE paMOHAIIEHOIO YKCIIA

Apudmernueckue neiicTBus ¢
paLMOHAIBHBIMH YU CIAMU

Apudmernueckue neiicTBus ¢
palnoHaIbHBIMU YHCIIAMU

Apudmernueckue neiicTBus ¢
panMOHAIEHBIMH YHCIIAMH

ApudmeTrnueckue IeiCTBUS C
paloHaIbHBIMU YHCIAMU

ApudmeTnueckue IeiCTBUS C
panoHaIbHBIMU YHCIAMU

CpaBHeHue, ynopsijiouuBaHue
palMOHATBHBIX YHCEIT

CpaBHeHue, ynopsijounBaHue
palMOHAIBHBIX YHCE

CpaBHeHue, ynopsiouuBaHue
palMOHAIBHBIX YHCEIT

10

CreneHb ¢ HaTypaJlbHBIM
HoKa3aTesnem

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

11

CreneHpb ¢ HATypaJIbHBIM
[OKa3aTeseM

bubnunorexa LIOK
https://m.edsoo.ru/7f421382




2 Crenenb ¢ HaTypaJIbHBIM bubnuorexa [{IOK
IIOKa3aTeseM https://m.edsoo.ru/7f42154¢
13 CreneHs ¢ HaTypaJIbHBIM bubnuoreka [IOK
[10Ka3aTeJIeM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaJIbHBIM
MOKa3areaemM
15 Perrenre oCHOBHBIX 3aJ1ay Ha ApoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemienrie oCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemenuie 0oCHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemienrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOIICHTHI U3 PEaTbHON MPAKTHKU
19 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS
Ha MHOKUTENIN HATYPaJIbHBIX YHCEI
20 [Ipu3Haku AeTUMOCTH, PA3I0KECHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEI
71 Peanbubie 3aBucumoct. [Ipsamas u
oOparHas MPOMOPLHUOHAIBHOCTH
” Peanbubie 3aBucumoctu. [lpsamas u
oOpaTHast IPOMOPIIMOHAIIBHOCTH
” Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHas MPONOPLUHUOHAIBHOCTH
24 Peanbubie 3aBucumoct. [Ipsamas u
o0OpaTHas MPOMOPLHUOHAIBHOCTH
)5 Kontponbhas paboTa nmo teme

"Pannonansabie yncia"




but6mmoreka [JOK

26 bykBeHHBIE BBIpAKEHUS
Y p https://m.edsoo.ru/7f41feec
27 DopMyiIb
28 dopMyiibl
29 [Tepemennsbie. JlonycTuMble 3HaYEHUS
TIEPEMEHHBIX
[IpeoGpazoBanre OYKBEHHBIX
30 BBIPKEHUH, PACKPBITUE CKOOOK U bubamorexa [IOK
p » Packp https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOTIOOHBIX ClaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmorexa HOK
P » PacKp https://m.edsoo.ru/7f41£d70
MPUBE/ICHUE TTOI00HBIX ClIaraeéMbIxX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIpa)XCHUH, pACKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoGpazoBanme OYKBEHHBIX
33 BBIPA)XEHUH, PaCKphITHE CKOOOK U
MIpHUBEICHNE OIOOHBIX ClaraeMbIxX
4 CBoiicTBa CTENEHU C HATYPAJIbHBIM bu6muoreka [IOK
OKa3aTeJIeEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnnorexa [JOK
ToKa3areyieM https://m.edsoo.ru/7f42154e
16 CBoiicTBa CTENEHU C HATYPAJIbHBIM bu6mmoreka [IOK
oKa3aTeneM https://m.edsoo.ru/7f4218be
b K
37 MHorouseHbI nommorexa O
https://m.edsoo.ru/7f42276e
b K
38 MHorousneHsl nomorexa LO

https://m.edsoo.ru/7f422930




CJ'IO)KCHI/IG, BBIYUTAHUC, YMHOXKCHUEC

but6mmoreka [JOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIUUTaHUE, YMHOKEHHE but6moreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxxeHue, BRIUMTAHUE, YMHOKCHHE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
1 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIEHHOTO bubmuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpALIEHHOTO bu6nunoreka LIOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 ®opmyJibl COKpPAIIEHHOTO bu6muoreka [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bu6nuoreka LIOK
YMHOKEHUSA https://m.edsoo.ru/7f424fd2
47 ®opmyJibl COKPAILIEHHOTO bu6mmoreka [IOK
YMHOXECHUSA https://m.edsoo.ru/7f4251d0
43 Paznoxenne MHOTOYJICHOB Ha bubmuorexa IHOK
MHOKUTENU https://m.edsoo.r/7f423312
49 Paznoxxenre MHOro4J€HOB Ha but6mmoreka [{OK
MHOUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOrO4ICHOB Ha bubnunoreka LIOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOrO4JICHOB Ha
MHOYKUTEIN
5 Kontponbhas paboTa mo teme

"Anrebpanyeckue BoIpaxeHus"




YpaBHeHue, npaBuiia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIIBHOCTh YPAaBHEHH
JIuneliHOEe ypaBHEHHE C OHON
54 IIEPEMEHHOM, pEeIIEHUE JTUHENHBIX
YPaBHEHUU
JIunelHOE ypaBHEHHE C OJTHOU
55 HepeMeHHOZ'II,) peliesue J'II/'IHHCI\/'IHBIX Bubnrorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHHUE C OJTHOU
56 MEPEMEHHOM, pEeIICHUE JTUHEUHBIX
YpaBHEHUU
57 Pemienue 3aga4 ¢ MoMoOIIbIO bu6nunoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f42064¢
58 Pemienue 3agay ¢ MoMoIibIo bubmuoreka [{OK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenue 3aa4 ¢ MOMOIIBIO bubmnorexa IHOK
YPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ nomMoIpbro but6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMS bu6mmoreka [OK
MIEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427¢32
& JIuneniHOEe ypaBHEHUE C IBYMs bubmuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPaBHEHHI bubnmorexa [JOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEMHBIX YpPaBHEHHI

C ABYyMs IICPCMEHHBIMU




CucreMa IByX JUHEWHBIX YPaBHEHUH

63 C IByMsl IEPEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YpPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenne cucreM ypaBHeHHI bubamorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHU Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHU Bubmrorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pewrenne cucreM ypaBHeHHH
71 Pemenue cucrem ypaBHeHUI
7 KonTponbhas pabota no teme bubnmoreka [JOK
"Jlunelinpie ypaBHeHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoit bubmmorexa LOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [JOK
74 HHer0BBIe MpOMEIKy TKH httDs://m.edsoc{_.Iru/7f41dff2
75 HucnoBbie TPOMEKYTKHU
76 Paccrosiaue Muexc;[y ,Z[BEIMSI TOYKaMU
KOOPJMHATHOW MPSMOI
77 Paccrosinue Mven(z[y I[B}/MH TOYKaMU
KOOpJMHATHON NpSAMOM
7 [IpssMoyronbpHas cucTeMa KOOpIAUHAT bubmuoreka [IOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbpHas cucTeMa KOOpIAUHAT bubnuoreka [{OK
Ha IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaguKoB, 3a1aHHBIX bubmuoreka [IOK




hopmymnamu

https://m.edsoo.ru/7f41e8a8

ITpumeps! rpaduKoB, 3a1aHHBIX

but6mmoreka [JOK

81
hopmymnamu https://m.edsoo.ru/7f41ed80
2 [Tpumepst rpadukoB, 3aJaHHBIX
bopmynamu
3 Urenue rpauKoB pealbHbIX bubmuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
bubmuorexa [IOK
85 I1
OHATHE QyHIKIHI https://m.edsoo.ru/741ef06
86 I'padux GpyHKIIH
but6mmoreka [JOK
] . .
7 CrolicTsa (ymKiii https://m.edsoo.ru/7f411f078
bu6aunoreka [IOK
88 Csaoi i
BOHCTBA pyHKIImii https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
89 JIuneii
MHEHHAA GyHKIIA https://m.edsoo.ru/7f427282
bub6aunoreka IHOK
0 JIuneii
? MHeiHAA pyHicIIA https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEHON bubmmoreka [JOK
GbyHKIUH https://m.edsoo.ru/7f426d1e
9 [TocTpoenwue rpaduka THHEHHOMI
byHKIMN
93 I'paduk Gynkmm y =x|
94 I'padux pynkuum y =[x|
95 KonTponbhas pabota no teme bu6nuoreka LIOK

"Koopaunats! u rpadpuku. OyHkuun"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepovHast
pabora

9% Htorosast KOHTpOsIbHas paboTa / | bubnuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHATHH H

97 METOJIOB Kypca 7 Kjacca, 00001IeHHe 1
3HAHUUI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H

98 METOIOB Kypca 7 Kiiacca, 00001IeHne 1 BubmaoTexa IIOK

Hv P ’ Hl https://m.edsoo.ru/7f429132
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
99 METOIOB Kypca 7 Kiiacca, 00001IeHne 1 Bubmaoreka LJOK
Hv yp ’ B https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX OHATHUN U

100 METOJIOB Kypca 7 Kiacca, 0000IeHme 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHI U

101 METOIOB Kypca 7 Kiiacca, 00001IeHne 1 Brbmiorexa IIOK

H\, P ’ B https://m.edsoo.ru/7f42a27a
3HAHUN https.//m.edsoo.ru/ /14za. /a
[ToBTOpEHUE OCHOBHBIX OHATHUU U
102 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmaoreka LJOK
I[u P ’ = https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOIT'PAMME




8 KVIACC

Kosaun4yecTBO yacos JIeKTPOHHbIE
J:/gn Tema ypora Bcero Konrpoausie | Ipakmirieckue il:;‘?eﬂﬂﬂ :g[(}:ll;zll;:fenbnme
padoThI padoThI pecypes:

1 KBanpaTHblii KOpeHb U3 UKCIa 1 bubmmorexa [OK
https://m.edsoo.ru/7f42d452
bu6muoreka [IOK

2 [TonsTre 06 UppallMOHAIEHOM YHCIIE 1 hitos://m.c dsocf.lru Tf4eana

3 JlecsTuuHbie TPUOTUKEHUS 1

HPPAMOHATIBHBIX YHCET
4 JlecsaTHYHBIC IPUOTHKCHHIS |
HPPALMOHATIBHBIX YUCEN
JleficTBUTEIbHBIC YHCIIA 1
CpaBHeHME IeWCTBUTEIIBHBIX YHCEI 1
7 CpaBHEHHE NEHUCTBUTENBHBIX YHCEN 1
2 Apudmernueckuit KBaJpaTHbIHI 1
KOPEHb
9 VYpaBHeHue BUaa X> = a 1
10 CaoiicTBa apuPpMETHICCKUX | bu6mmoreka [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTHIeCKUX | bubnnorexa [IOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHue YHCIOBBIX
12 BBIPAYKECHHI, COZIEPIKAINX 1 Bubmorexa IIOK
KBa/pATHBIC KODHI https://m.edsoo.ru/7f42dd26
13 [Ipeobpa3oBanne YHCIOBBIX 1 bu6mmoreka [IOK




BBIPAYKECHHI, COIEpIKAILNX
KBaJIpaTHbIE KOPHU

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

IIpeoOpa3oBaHue YUCIOBBIX

14 BBIPAYKEHU, COJIEPKALLUX bubmmorexa [IOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHme YHCITOBBIX
15 BBIPAKEHUI, COEepIKALUX bubmmorexa [OK
KBa/IpATHBIC KODHI https://m.edsoo.ru/7f42¢262
but6mmoreka [JOK
16 CrteneHb ¢ LEJIBIM II0Ka3aTeIeM
https://m.edsoo.ru/7f4354a4
CranyapTHas 3anMch YHUCIIA.
Pa3mepsl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T AIEeMEHTAPHBIX YACTHII 10 bubnnorexa [JOK
KOCMHYECKUX 0OBEKTOB), https://m.eds00.1u/7f436098
JUTUTEIIBHOCTH TIPOLIECCOB B
OKPY>KaloIlleM MUpPE
18 CBOICTBA CTEIIEHU C MCIbIM bubmunorexa IHOK
oKa3areyeM https://m.edsoo.r/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [IOK
MOKa3aTeJIeEM https://m.edsoo.ru/7f435648
20 CBOICTBa CTEIIEHU C IEIbIM bubnunoreka LIOK
nokKasaTeyieM https://m.edsoo.r/7f435648
21 CBoiicTBa CTEIICHHU C IIEJIBIM bubmmoreka 1IOK
TOKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTENEHU C LIEJIBIM but6mmoreka [JOK
oKas3areyieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxdiieH
24 KBagpartsslii TpéxdiieH




Paznoxxenue kBapaTHOTO

but6mmoreka [JOK

23 TPEXWICHA HA MHOXUTEIN https://m.edsoo.ru/7f42£d38
2% Paznoxxenue kBagpaTHOro bubnuoreka [IOK
TpEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42£fd38
KonTponbhas paborta no temam
27 "KBanparusie kopHu. CTENEeHH. bubamorexa HOK
KBapaTHbIii TpexcH" https://m.edsoo.ru/7f42ec80
bu6muoreka [HIOK
28 Anrebparieckas 1podh httDs://m.edsos_.Iru/7f4303 82
JlonycTuMble 3HAYCHHS
29 MEPEMEHHBIX, BXOIAIINX B
anreOpandecKre BEIPaKEHUS
JlonycTuMble 3HAYCHHS
30 MEPEMEHHBIX, BXOISIINX B
anredpanveckre BoIPaKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [{IOK
anredpanveckoi qpoou https://m.eds00.ru/7f4308e6
. bubnnorexa [JOK
32 Coxpamerne 1podeii httns://m.edsoc{_.[ru/7f430a8a
. bu6muoreka [IOK
33 Coxpauierne podeit httDs://m.edsoilru/7f430f44
. bubnuoreka [{IOK
34 Coxpamenne npobeii httDs://m.edsoc{_.lru/7f430f44
35 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE but6mmoreka [JOK
U JIeJIeHHE anre0pandeckux Ipoodei https://m.edsoo.ru/7f43128¢
16 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnnorexa [IOK
1 JICJICHHE alNreOpandeckux Apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHune, BBIYUTaHUE, YMHOKEHUE bubmuoreka [{IOK




U JIeNICHUE allreOpandecKux apooei

https://m.edsoo.ru/7f4318c2

CJ'IO)KCHI/IG, BbBIYUTAHUC, YMHOXCHUC

but6mmoreka [JOK

38 U JICJICHHE alNreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpaXKCHHIA,
39 coljlepnlc)amnx aﬂre6p1;1/me01<ne buGnnorexa [IOK
https://m.edsoo.ru/7f43259c¢
apoou
[Ipeo6pa3oBanue BbIpaskeHUH,
40 coJiepKanux anredpandeckue bubmmorexa [OK
https://m.edsoo.ru/7f432736
npodu
[IpeobpazoBaHue BhIpAKESHUM,
41 coJIepKaIIuX anredpandecKue bubnmotexa LIOK
https://m.edsoo.ru/7f432736
apodu
0 Konrponsnas padora o teme bubmmorexa [LIOK
"Anre6panyeckas Apoos" https://m.edsoo.ru/7f431d36
bubmnorexa IHOK
43 Keazpatioe ypabierie https://m.edsoo.ru/7f42¢eela
44 HenonHoe kBapaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42¢eela
45 Hemnonnoe kBagpaTHOe ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaIpPaTHOTO bu6muoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 dopMya KOpHEN KBaIpaTHOTO bu6muoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42{316
43 ®opMya KOpHEU KBaIpaTHOTO bu6nunoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£5a4
49 Teopema Buera bubmmorexa OK

https://m.edsoo.ru/7f42fef0




but6mmoreka [JOK

>0 Teopena Brera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHul, CBOASIINUXCA K bubmuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHUI, CBOASIIUXCS K bubmuoreka [LIOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [IpocTeitmme npoOHO- bu6muoreka [IOK
paluoHaIbHEIE YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocteiimme aqpoOHO- bu6nuoreka LIOK
pauKroOHAJILHBIE YPAaBHEHUS https://m.edsoo.ru/7f432bbe
55 Pemienne TeKCTOBBIX 3a1a4 C Bbubnunoreka LIOK
IIOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemenne TeKCTOBBIX 3a4a9 C bubmuorexa IHOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubnuorexa [{OK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuHeiitHOE ypaBHEHUE C IBYMS
58 MepEeMEHHBIMHU, €ro rpadux,
MIpUMEpHI pEIIeHNs YpaBHEHUN B
LENBIX YUCIIaX
JIuHeitHOE ypaBHEHUE C IBYMS
NEpEMEHHBIMH, €T0 rpaduk,
> MIpUMEpHI pElICHNs YpaBHEHUH B
LEeNbIX YUCIIaxX
JIuneliHOE ypaBHEHHE C JBYMs
60 NEpPEMEHHBIMH, €ro rpaduk,

MIPUMEPHI pelIeHUs] YPaBHEHUI B
LEJIBIX YhCIax




61

Pemenue cucrem AByX JTMHEMHBIX
YPaBHEHUH € JBYMs [IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHENHBIX
YPaBHEHUU € IByMs IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

64

IIpuMmepsl penieHus: cucreM
HEJIMHEHHBIX YPaBHEHUHU C JBYyMS
IIEPEMEHHBIMU

65

IIpumepsl pereHns cucTemM
HEJIMHEHHBIX YPaBHEHUHU C JBYyMS
[IEPEMEHHBIMU

66

I'paduueckas naTepnperamms
ypaBHEHHUS C IBYMs IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPaBHEHUM C
JBYMsI TIEPEMECHHBIMH

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas nHTEpIIpETALIUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMH

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

68

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

69

Pemenne TekCTOBBIX 3a71a4 ¢
ITIOMOIIBIO CUCTEM YPaBHEHUI

70

Pemienue TEKCTOBBIX 3a/1a4 C
IIOMOUIBIO CUCTEM YPAaBHEHUU

71

UwucnoBble HEPAaBEHCTBA U UX
CBOliCTBa




YucnaoBwie HEPABCHCTBA U UX

72 .
CBOICTBA
73 HepaBeHcTBO ¢ 01HOM NTEPEMEHHON
74 Jlunelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f42¢692
75 JInneliHble HEPABEHCTBA C OJTHON bubmuoreka [IOK
MIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIluHeiiHble HEPABEHCTBA C OHOM
IIEPEMEHHOM U UX PEILICHHE
CucremMpl TMHEVHBIX HEPABEHCTB C bubnuoreka [IOK
77 . .
OJHOU IIEPEMEHHOMN U UX pEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM NIEPEMEHHOM U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U UX PEIICHUE
N3o0pakeHue peeHns THHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa [OK
P . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MIPSAMOM
N300paskeHue pereHus TMHEHHOTO
81 HE a]feHCTBa I/IIi/IX CUCTEM Ha bubmorexa [OK
P N . https://m.edsoo.ru/7f42c9¢e4
YHCJIOBOM MPSIMOM
KonTponbhas pabora no temam
82 "HepasenctBa. Crucrembl
ypaBHEHU"
bu6aunoreka [IOK
83 [Tonsitue pyHKIIMN
by https://m.edsoo.ru/7f433¢c12
’4 OO6nacTh onpeneneHs] © MHOXKECTBO bu6muoreka [IOK

3HaYeHUH QYHKIINH

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




85 Crioco6bl 3amanust PyHKIHIA
86 I'padux GyHKIMH
%7 CpoiicTBa PyHKINH, UX
0TOOpakeHHE Ha rpaduke
28 UreHue u noctpoeHue rpadukoB
byHKIHN
29 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIIIUX peaTbHBIE TPOIECCHI
OYHKIMH, OTIHCHIBAIOIIUE MPSIMYIO U
90 06y aTLrII 10 TIPOTIO I/I;l{anbﬂpme ’ bubamorexa LHOK
PATHYTO NIPOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaQuKu
91 I'unep6ona
bu6nunoreka LIOK
92 r 0
AHepbosa https://m.edsoo.n/7f4343¢2
but6moreka [JOK
93 r =x?
padui dyniimn y =X https://m.edsoo.ru/7f434572
Oyarmmm y =x2, y=x3, y=VYx, y =
94 |x|}']r a(bnri]ecxoey emeHz:Ie ’ bubmorexa HOK
1P . p . https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHCHU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 U 8 KIIacCOB,
95 00o01eHue 3HaHuH / bubamorexa [OK
» N https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
WtoroBas koHTposibHas paboTa /
96 Bcepoccuiickas npoBepouHas bubamorexa HOK
P pOBep https://m.edsoo.ru/7f434eb4
pabora
97 IloBTOpEHNE OCHOBHBIX IIOHATHH U




METOJIOB KypCOB 7 M 8 KJIaCCOB,
00001IeHIEC 3HAHMIA

[ToBTOpEHNE OCHOBHBIX OHATUU U

but6mmoreka [JOK

98 7u8 1
METONIOB KypeoB fI KIIacCoB, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUHA
[ToBTOpEHME OCHOBHBIX MOHATHHA U
but6mmoreka [JOK
99 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
o https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX OHATUUA U
100 METOJIOB KYpCOB 7 U & KiIacCOB 1 buGnuorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MOHATHH H
101 METOI0B KypCOB 7 M 8 KJIacCOB 1 buGnnorexa LIOK
/OB KYP N ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MOHATUMA U
102 METOJ0B KypcoB 7 U 8 KJIacCOB 1 bubmmorexa LIOK
A yP . ’ https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHsbie
padoTsI

IIpakTnyeckune
padoTsbI

JlaTta
U3yYeHUs

JIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTejibHbIE

pecypcbl

PammmonansHBIC Yncna,
WpPALMOHAIIbHBIC YHUCIIA, KOHEYHBIE U
OCCKOHEYHBIC ECATUIHBIC IPOOH

MHOXeCTBO JEUCTBUTEIILHBIX UHCEI;
IeMCTBUTEIILHBIC UMCIIa KaK
OCCKOHEYHBIC MECATUIHBIC IPOOH

B3auMHO 0IHO3HAYHOE COOTBETCTBUE
MEKy MHOYKECTBOM JE€HCTBUTEIIBHBIX
4KCesl U MHOXKECTBOM TOUYEK
KOOPAMHATHOU IIPSIMOU

CpaBHEHHE IEUCTBUTENbHBIX YHUCEIL,
apupMeTHIECKHUEe IEHCTBUSI C
JNEUCTBUTENbHBIMU YHCIIAMU

[TpubmmxkéHHOE 3HAUYCHNE BEIIMYNHBI,
TOYHOCTH MPUOTMKECHUS

OxpyriieHne uucen

OxpyriieHne uucen

[Ipukuaka u olleHKa pe3yIbTaTOB
BBIYHCIIEHUN

[Ipukuaka u olieHKa pe3yabTaTOB
BBIYHCIIEHUH

10

JIuneiinoe ypaBHeHue. Pemenue

bubmnorex LIOK




YpaBHEHUH, CBOJAIIUXCS K TUHEHHBIM

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

11

JIuneninoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM

KBagparnoe ypaBHeHue. Pemenne

Bu6moreka [IOK

12 YPABHCHIH, CBOAATLIXCH K https://m.edsoo.ru/7f43¢c542
KBa/IpaTHBIM
KBagparnoe ypaBHeHue. Pemenue
13 YpPaBHEHUH, CBOJALLUXCA K bubnmorexa [IOK
https://m.edsoo.ru/7f43c542
KBa/IpaTHBIM
14 bukBanpaTHbie ypaBHEHUS Bubmmorexa LOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUA bubnmorexa LOK
https://m.edsoo.ru/7f43¢3d0
[IpuMmeps! pemieHust ypaBHEHU I
16 TPETbEN U YETBEPTOU CTEIICHEN
pa3ioKeHUeM Ha MHOKUTEIH
[Ipumepsl pelieHus: ypaBHEHHI
17 TPEThEN U YETBEPTOM CTEICHEN
Pa3IoKEHUEM Ha MHOKUTEIN
13 Pemenue npoOHO-paimOHATBHBIX bubnuoreka LIOK
ypaBHEHU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paninoHaIbHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43¢c9b6
20 Perrenuie TekcTOBBIX 33034
anredpandeckuM METOJIOM
71 Pemrenne TekcTOBBIX 33124
anredpandecKuM METOJIOM
22 Pertenne TekCTOBBIX 3a7a4




anreOpanvdecKuM METOJIOM

KonrponsHas pabora no Teme

23 " . o
VYpaBHEHHs ¢ OOHON TEpEMEHHON
24 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHUE € IBYMS [IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% CucreMa IByX JUHEUHBIX YpPaBHEHHI
C IByMs1 IEPEMEHHBIMU U €€ pelleHue
7 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IBYMs [IEPEMEHHBIMU U €€ pelleHue
)% Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IBYMs [IEPEMEHHBIMH U €€ pelleHue
29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ pelIeHre
Pemenue cucrem AByX ypaBHEHHIH,
30 OJIHO U3 KOTOPBIX JINHENHOE, a APYroe brbmmorexa [OK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEeHU
Pemenue cucreM IByX ypaBHEHHUI,
31 OJIHO U3 KOTOPBIX JIMHEWHOE, a APyroe bubmorexa [OK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe
— BTOpPOH CTENECHU
Pemenue cucrem AByX ypaBHEHHIH,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOPOM CTeNEHU
34 I'padmyeckas uHTEpIpeTanns




CUCTEMBI YpaBHEHUI! C IBYyMsI
MepeMEHHBIMU

Pemenue TeKCTOBBIX 3a1a4

35

anredpandecKuM CrocoooM
6 Pemenue TeKCTOBBIX 3a1a4

3 asreOpanyeckuM CrocoooM

37 KonTponbHas pabota no teme
"CucreMbl ypaBHEHH"

18 UucnoBble HEPaBEHCTBA U UX
CBOICTBA

39 UYucoBble HEPABEHCTBA U UX bub6nuoreka [IOK
CBOIICTBa https://m.edsoo.ru/7f43ad5a

40 JIuHeiiHble HEPaBEHCTBA C OJHOM bubnuorexa [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08

41 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08

4 Jluneiinbie HEPaBEHCTBA C OJHOM bubnnorexa [HIOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
CucreMbl TUHEMHBIX HEPABEHCTB C

43 OJIHOM MIEPEMEHHOU U UX PELICHUE

44 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOW TIEPEMEHHON U MX PEIICHUE

4 CucreMbl TUHEMHBIX HEPABEHCTB C

> OJIHOM MIEPEMEHHOU U UX PELICHUE

46 KBagparHsle HepaBEeHCTBA U UX bubnuoreka LIOK
peuieHue https://m.edsoo.ru/7f43b098

47 KBagparHbsle HepaBeHCTBA U UX bu6nmoreka [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBanpaTHble HEpaBeHCTBA U UX

but6mmoreka [{OK

48 peueHue https://m.edsoo.ru/7f43b5a2
49 KBagparnble HepaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'padnueckas uaTepnperanus
51 HEPS)BCHCTB u CI/ICT(I::)MpHep:BeHCTB c bubmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI [IEPEMEHHBIMU
I'padmueckas unTepripeTanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KontponbHas paboTa mo teme
"HepaBencTsa"
54 KBanparuunas ¢pyHkius, e€ rpadguk u bubnnorexa [IOK
CBOKCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpaTtuunas ¢pyHnkuus, e€ rpapux u bubnuorexa [HOK
CBOKCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpaduk u bub6nuorexa [LIOK
CBOIICTBa https://m.edsoo.ru/7f4399b4
57 ITapabona, KOOpAUHATHI BEPIIUHBI bubnuorexa [HOK
napaboJibl, OCb CUMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
[Tapaboma, KOOpAUHATHI BEPIIUHBI bubnuoreka LIOK
58
1apaboJIbl, OCb CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabosia, KOOpIMHATHI BEPILIUHbI bubnnorexa [IOK
mapadoJIbl, OCb CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK

napaboJIbl, OCh CHMMETPHUH NapadoIbl

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




[Tapaboua, KOOpAMHATHI BEPUIMHBI

but6mmoreka [{OK

ol napa0oJibl, OCh CUMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526
6 [Tapabouna, KOOpAMHATHI BEPITUHBI
nmapaboJIbl, OCh CHMMETPHUH MapadoITbl
63 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuxu pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'padpuxu pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pyskmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
63 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KontposnbHas paboTa nmo teme bubnnorexa [HIOK
"®OyHKmn" https://m.edsoo.ru/7f43ab84
70 Ilonsatue yuciioBoit bub6mnoreka LIOK
I0CJIEAOBATEILHOCTH https://m.edsoo.ru/743e6c6
3aaHne moCIe0BaTeIbHOCTH
71 PEKYppEeHTHOM GopMyIIoii u bubmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
(dhopMyIIoit n-ro 4ieHa
7 ApudmeTrueckasi U reoMeTpryecKas bubnuoreka LIOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas ¥ TeOMETpUICCKas bubnnorexa [IOK
POrpeccuu https://m.edsoo.ru/7f4313b4
74 ®opMyIIBI N-TO YIeHA bubnuoteka [IOK




apupMETUIECKON U TEOMETPHUECKOM
MIPOrpeccuii, CYMMBI TEPBBIX N
YJICHOB

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

75

@opMyIIbI N-T0 YICHA
apu(PMEeTHIECKON U TEOMETPHUIECKOM
IIPOrPECCUi, CyMMBI IIEPBBIX N
YICHOB

bubmuoreka [OK
https://m.edsoo.ru/7f43ef2¢

76

@®opMyibl N-ro 4jieHa
apu(pMETHYECKON U T€OMETPUIECKOM
IIPOrpeccuii, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

DopMyIIbI N-I0 YICHA
apu(pMEeTHIECKON U TEOMETPHUIECKOMN
IIPOrpeCCUil, CyMMBI IIEPBBIX N
YICHOB

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

78

@opMyIIBI N-TO YJIEHA
apupMETUIECKON U TEOMETPUIECKON
MIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [{OK
https://m.edsoo.ru/7f43{8a0

79

N3obpakeHune 4ieHOB
apu(PMETHIECKON U TEOMETPHUIECKOMN
MpOrpeccuil TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH

80

N300pakeHue 4IeHOB
apupMETUIECKON U TEOMETPUIECKON
MPOrpeCCUil TOUKaMH Ha
KOOPJAMHATHOM IJIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHECHIINAIbHBIN
poct




82

CrHoXHEIE IIPOLCHTHI

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

83

CrnoxxHbIe IIPOLCHTBI

bubanoreka LIOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas padota no teme
"UucoBRIE IIOCIIEN0BATEIHLHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, 06061mEeHNEe 1
CHCTEMAaTU3alKs 3HaHUM. 3aIKCh,
CpaBHEHHUE, ICUCTBUS C
NEHCTBUTENLHBIMH YUCIIAMH,
YHUCIIOBAs TIpsiMast

86

[ToBTOpeHnue, 06061IeHNE U
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOIICHHUS, TIPOTIOPIIAN

87

[ToBTOpeHue, 0600IIEeHNE U
CHUCTEMaTU3aIs 3HAHUH.
Oxpyrienue, npuOIMKEHUE, OIICHKA

88

[ToBTOpeHnue, 06061mEeHNEe 1
cuCTeMaTHu3alus 3HaHui. Peniexne
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0CO0OM

Bu6moreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHnue, 060061IeHNE 1
cucTeMaru3alus 3HaHuM. Pelenue
TEKCTOBBIX 33724 apHUPMETHIECKUM
crrocoooM

bubmuoreka [{OK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 06061IeHNEe 1
cucTeMaTu3aIus 3HaHuM. Pemenue
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0COOOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea




[ToBTOpeHue, 0600mEeHNEe U
cucTeMaTu3alus 3HaHUH.

bubanoreka [IOK

o1 [IpeobpazoBanue anredpanvecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMbIC 3HAUCHUS
[ToBTOpenue, o6o0IIeHNE U

9 cUcTeMaTu3alus 3HaHUM. bubmuoreka [JOK
[IpeobpazoBanue anredbpandecKux https://m.edsoo.ru/7f444364
BBIPOKCHHM, IOITYCTHMbIC 3HAUCHUS
[ToBTOpeHnue, 06001mEeHNE U

93 CHCTEMATHU3allNs 3HAHUI. but6mmoreka [{OK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.1u/7f444612
BBIPXCHUH, IOMTyCTUMBIC 3HAUCHUS
[ToBTOpeHnue, 06061IeHNE U

o4 cUcTeMaTHu3aIus 3HaHUM. bubmuoreka [{IOK
[IpeobpazoBanue anredpandecKmx https://m.edsoo.ru/7f444a94
BBIpaXXCHUH, I0MyCTUMbIEC 3HAUCHUS
[ToBTOpeHue, 0600mEeHNEe 1

95 cucremarusanus 3HaHui. OyHKIUM: bubanoreka LIOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7444¢56
GbyHKIMHA
[ToBTOpEeHME, 0000IIEHNE 1

9% cuctemaTusanus 3HaHuil. OyHKuuu: bu6mmoreka [{OK
IOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444144
GbyHKIMH
[ToBTOpeHnue, 060061IeHNE 1
cuctemaTusanus 3Hanuil. OyHkuuu: bub6mmoreka [{OK

o7 IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
GbyHKIMM

98 [ToBTOpeHnue, 06061IeHNE U bu6mmoreka [JOK




cuctemaTusanus 3HaHuil. OyHKuu:
MIOCTPOCHHE, CBOMCTBA U3YUEHHBIX
byHKUINN

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHnue, 0600ImeHNE U
cUCTeMaTU3alus 3HAHUM.

bubmuoreka [OK

% I'paduueckoe pemenne ypaBHEHUN U 1 https://m.edsoo.ru/7f445516
HUX CHCTEM
[ToBTOpeHnue, 06061mIEeHNE U
100 cucTeMaTu3alus 3HaHU. ) 1
I'padmyeckoe penieHre ypaBHEHUN
HUX CHCTEM
101 HToroasi KOHTpOJIbHASA paboTa 1
102 O000I1IIeHNE U CUCTEMATH3ALNS {

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BEIYUCIICHHS
. BbmmonuaTe,  codyeras  yCTHble M INUCbMEHHBIE  HPUEMBI,
' apupMeTHYeCKIe NeHCTBUS C pallMOHAIEHBIMU YHCIIAMH
Haxomute  3HayeHHMsT  YHUCIOBBIX  BBIPAKEHHI, PUMEHSTh
1.2 pa3zHo00pa3Hble CIOCOOBI ¥ MPUEMBI BEIUKCIICHHS 3HAUEHU APOOHBIX
BBIPA)XEHUI, cofiepxKalux 0ObIKHOBEHHbIE U AECATUYHBIE ApOOH
[lepexomuTs OT oOnmHOM (QOpPMBI 3amUCH  YUCENT K  JIPyrou
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBATh U YIOPSAJOYMBATh PalliOHAJIBHBIE YMCIIA
1.5 OKpyriaaTh ynucia
BbINONHATE NPUKUAKY W OLEHKY pe3yibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAQYEHWN  YHUCJIOBBIX  BBIPAXKEHUW. BBIONHAT  IEUCTBUS  CO
CTETIEHSIMU C HaTypaJbHBIMH MTOKa3aTEIIMU
L7 [lpuMeHATP NpPU3HAKK JEIUMOCTH, pAa3/IOKEHWE Ha MHOXKHUTENN
' HATypaJbHBIX YHCEI
Pemate  mpakTHKO-OPHEHTUPOBAHHBIE  3aJaud,  CBSI3aHHBIE  C
OTHOIIIEHUEM BEJINYMH, IIPONOPLUOHAIBHOCTHIO BEJIMYHH,
1.8 MIPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJNbTaThl pEIIeHUus 3aJad ¢
y4€TOM OTpaHMYEHHUH, CBA3aHHBIX CO CBOICTBaMHU paccMaTpUBaEMbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXKCHUS
)1 Hcnonp3oBatk  anreOpandeckyl0o TEPMHUHOJIOTMIO U CHMBOJIMKY,

NPUMEHSTH €€ B IPOLIECCe OCBOSHHs Y4eOHOTro MaTepuana




Haxonute 3HaueHuss OYKBEHHBIX BBIPQKEHHH IIpU  3aJaHHBIX

22 3HAYECHUSX NIEPEMEHHBIX
’3 Bbimonsate npeoOpa3oBaHUs 1LEJIOrO  BBIPAKEHUSI B MHOTOYIEH
' NPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PaCKPbITHEM CKOOOK
BBINONMHAT YMHOKEHHE OIHOYJIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
2.4 MHOTI'OWIEH, NPUMEHSTh (QOpMyJbl KBagpaTa CyMMbl M KBaJpara
pa3sHOCTH
OcCy1ecTBIATh pa3IoKEHNE MHOIOWICHOB HA MHOXKHUTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXKHUTENS, TPYNITUPOBKU CIaracMblXx,
pUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOXKEHHUS
6 [TpumensTH Mpeodpa3zoBaHNsi MHOTOWIEHOB Ul PELICHUS PA3TMUHBIX
' 3aJa4 U3 MAaTEMaTUKH, CMEXXHBIX MIPEIMETOB, U3 pealbHON NPAaKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTEISIMU
' JUTSL TIPe00pa30BaHus BEIPAKEHUH
3 VYpaBHEHMSs U HEPABEHCTBA
Pemate JsMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHS
3.1 IIpaBHJia IEPEX0/1a OT UCXOAHOIO YPAaBHEHUS K PABHOCUIBHOMY €MY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
1o [lpumensaTs Tpaduyeckne METONBI TpPU  PEHICHUH  JIMHEHHBIX
' YpPaBHEHUU U UX CUCTEM
13 [TonGupath mpuUMepHI Map YHUCEN, SIBISIOUINXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IIEPEMEHHBIMU
CTpouTh B KOOPIMHATHOMH IIOCKOCTU TpadyK JNHEHHOTO YpaBHEHHS C
3.4 JIBYMsl NEPEMEHHBIMHU; MOJb3YysCh Ipa(UKOM, NPUBOAUTH HPUMEPHI
pEIIEeHUs] yPaBHEHUS
35 Pemarp cucteMsbl IByX JINHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH,
' B TOM 4HCJIe TpaduuecKu
CocTaBiATh U pelaTh JMHEHHOE YPABHEHUE WUJIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCIIOBUIO 33]1a4M, HUHTEPIIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4M MOJTY4YEHHBIN pe3yibTaT
4 Koopnaunats! u rpaduku. OyHKIUN
N300pakaThb Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alHChIBaTh

YHUCJIOBBIC IIPOMEIKYTKH Ha anre6pa1/1qec1<0M SA3BIKC




42

OrmeuaTh B KOOpI[I/IHaTHOI\/’I IINIOCKOCTH TOYKH IIO0 3aJJaHHBIM

KoOpAHHaTam

43

Crpouts rpaduku TMHEHHbIX QyHKUIUNA. CTpOUTh rpa@uk QyHKIUH Y

= [x]

44

OnuceIBaTh C IIOMOIIBIO (byHKHI/II;'I HU3BCCTHBIC 3aBUCUMOCTU MCKIY
BCINMYHMHaMU: CKOpPOCTb, BpEM:, pacCCTOAHHE, LICHY, KOJIHMYECTBO,

CTOUMOCTD, ITIPOU3BOAUTECIIBHOCTDH, BPEM1, 00BEM pa6OTLI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYSHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii  Crocod TPEACTAaBICHUS H  aHaH3a
UHpOpPMaLIMK, U3BJIEKaTh M WHTEPHPETHPOBATh HH(OpMAIUIO U3

rpaUKOB peallbHBIX MPOIECCOB U 3aBUCHMOCTEH

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

Yyucia U BEIYUCIIEHUS

1.1

Hcnons3oBaTh Ha4daJIbHBIC MpEaACTaBICHUA (6] MHOXECTBE
IIGﬁCTBPITCJIBHBIX YUCCII OJid CpaBHCHHA, OKPYIJICHUSA U BI:I‘-IPICHCHPIIE,
I/1306pa)KaTI) )ICIZCTBI/IT@J'IBHBIC qucjla TOYKaMH Ha KOOp)II/IHaTHOﬁ

IIPSIMOU

1.2

[IpumeHsITh  MOHATHE  apU(PMETUYECKOTO  KBaJpPaTHOTO  KOPHS,
HaXOJIUTh KBaJpaTHble KOPHHU, MWCIOIb3ysl MpH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIIOIHATH PeoOpa30BaHuUs BBIPAKECHUH, COICPIKALINX

KBaJIpaTHbIE KOPHHU, UCMOJIb3YSl CBOMCTBA KOPHEU

1.3

Hcrnonr30oBaTh 3amucH OOJBIIMX M MAajbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeli u creneneit yncna 10

AnrebpanuecKue BhIPAKEHUS

2.1

HpI/IMeHHTI) IIOHATHEC CTCIICHU C ILCJIBIM ITOKA3aTEJIEM, BBIIIOJIHATH
Hp606pa30BaHI/I$I BBIpa)KeHHﬁ, COACpkKaAIMX CTCIICHU C LCJIbBIM

oxasarejiaem

2.2

BbIMONHATE ~ TOXAECTBEHHbIE  NPeoOpa3oBaHUS  palMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JICMCTBUM HaJ MHOroO4JIeHaMH U




aredpandeckuMu IpoosiMu

2.3

PacknanniBaTh KBa,Z[paTHBIfI TpéX‘IJIeH Ha MHOXXUTCIIN

24

[TpumensiTh mpeoOpa3oBaHusl BBIPAKEHUN AJI PEUICHUS Pa3IUYHbIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IPEAMETOB, U3 peam)Hoﬁ IMPpaKTUKN

YpaBHEHHUsI 1 HEPaBEHCTBA

3.1

Pemrate HHHCﬁHBIC, KBaJApaTHBIC YpaBHCHUA W PpallMOHAJILHBIC
YpaBHCHU, CBOAAINHUECA K HUM, CUCTCMbI ABYX ypaBHCHI/Iﬁ C ABYyM:A

NEPEMCHHBIMU

32

[IpoBoanuTh npOCTEHINIME HCCIECAOBAHUS YPAaBHEHHM U CHUCTEM
ypaBHEHMH, B TOM 4YHCIeé C TPUMEHEHHEM TIpapHUuecKux
IpeJcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHME WM CHCTEMaA

YPaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[lepexonuTs OT ciOBecHOH  (OpPMYIHpPOBKM 3adadyd K €€
anreOpandeckoil MOJENIM C MOMOIIBI0 COCTABICHHS ypaBHEHHUS HIU
CUCTEMBbl ypaBHEHUH, HWHTEPIPETHPOBaTH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYyYECHHBIN pe3yJIbTatT

3.4

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKHU,
pelaTth JUHEMHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI,
JaBaTh  rpaUYecKyr0  WUIIOCTPAIlMI0  MHOXXECTBa  pEIICHUM

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

OyHKINU

4.1

ITonmMats W HCHOOJB30BATh (I)yHKI_H/IOHaJ'IbHBIe IIOHATUA U A3BIK
(TepMHUHBI, CHMBOJUYECKHE OO0O3HAYCHUS), OMPEICISTh 3HAUYCHHE
GYHKIIUM 10 3HAYEHHWIO apTyMEHTa, OMPEAeNsATh CBOMCTBA (YHKIUU

o e€ rpaduxy

42

CrpouTts rpaduku MeMEeHTapHbIX (PYHKUINN BUA:

y = k/x

ki/x
, Y =X% y = X%, y = |X|, onuChIBaTh CBONCTBA YMCIIOBOW (DYHKIMH 1O €€

rpaduky




9 KVIACC

Kon
NpPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHMs

1

Yyucia U BEIYUCIIEHUS

1.1

CpaBHUBaTh M YNOPSIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE

quciia

1.2

BrImonsaTs apI/I(l)MCTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YHCJIaMU,
CcoucTad YCTHBIC U NMHCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYUCIICHUA C

HppaliOHAJIbHBIMHA YU CJIaAMU

1.3

Haxomute 3HaueHUs CTENEHEN C LIEJIBIMH IOKA3aTeNsIMA U KOPHEM,

BBIYUCIIATH 3HAUYCHHU A YHUCIIOBBIX BI)Ipa)KeHI/II\/JI

1.4

OprrJ’IHTB ,Z[eﬁCTBI/ITeJIBHBIC YHnCJia, BBIIIOJIHATE IIPUKHUAKY PE3YyJIbTaTa

BLI‘-II/ICJ'ICHI/H\/'I, OLICHKY YUCJIOBBIX BBIpa)KCHI/Iﬁ

YpaBHEHHUsI 1 HEPAaBEHCTBA

2.1

Pemate  nuHeliHble W KBaJpaTHblE  ypaBHEHUs, YypaBHEHUS,

CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-pallMOHATIbHBIC YPAaBHEHHUS

22

Pemate cucTeMsl IBYX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI JIByX YPAaBHEHM, B KOTOPBIX OJHO YPABHEHUE HE SIBIISICTCS

JIMHEWHBIM

2.3

Pemate TekcToBbIE 3a1aun anreOpandeckuM CIoCOOOM C MOMOILBIO
COCTaBJICHUSl YPAaBHEHMS WIM CHCTEMbBl JBYX YPaBHEHUU C IBYMs

NEPEMCHHBIMU

24

[IpoBoauThs DpOCTEHINME MCCIECIOBAaHUSA YPAaBHEHUM U CHUCTEM
YpaBHEHHUH, B TOM 4YHCIE C [PUMEHEHHEM TIpapuiyecKux
HpeCcTaBIeHUH (HallpuMep, YCTaHABIMBATh, UMEET JIM YpPaBHEHHE WIN

CHUCTEMaA ypaBHeHI/Iﬁ peucHus, €CJIn UMECT, TO CKOJ'ILKO)

25

Pemarr  nuHeWHbIE  HEPAaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,
n300paxxaTh pelieHne HEpaBEHCTB Ha YMCIIOBOM MPSAMOMi, 3alUChIBATh

pemeHUC ¢ MTOMOIIBbKO CUMBOJIOB

2.6

Pemarr cucTteMBbl JMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,

BKJTIOYAIOIINE  KBAJpPAaTHOE HEPABCHCTBO, H300pakaTh pEIICHHUE




CUCTCMbl HCPABCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 3alMUMCbIBaTh PCUICHUC C

IIOMOIIBIXO CUMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3314

OyHKUIMH

3.1

PacniosnaBate  (yHKIMEM ~ w3ydeHHBIX  BuAOB.  [loka3biBaTh
CXEMAaTHUYECKH PacIloOKEeHNE HA KOOPANHATHON TUNIOCKOCTH TPaduKoB
byukunit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT

3HA4YeHUH KOA((UIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIMNA

32

Iloka3piBaTh  CXEMATHYECKHM  pACIOJIOKEHWE Ha  KOOPAMHATHOMN
IUIOCKOCTH TpaukoB (QyHKUIUH BUa y = VX, y = [X| ¥ ONHCHIBAThH

CBOMCTBA (PYHKITUH

33

Ctpouth M wu300paXkaTh CXEMAaTU4ECKH TpauKU KBaJApaTUUHBIX

(GYyHKUMH, ONMUCHIBATH CBOMCTBA KBAJAPAaTMYHBIX (PYHKIUH MO HX

rpadukam

3.4

Pacrio3naBaTh KBaJpaTHUHYIO0 (QYHKIHIO 1O (opmye, NPUBOIUTH
IpUMEpPbl KBaJIPaTUYHBIX (YHKUUH U3 pealbHON KU3HH, (U3MKH,

reOMETPHUH

ApudmeTnueckasi U reoMeTpUUYecKas Mporpeccun

4.1

Pacnio3naBaTh apupMeTHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MpU

Pa3HbIX crocobax 3aaHusAg

42

BBINONHATE BBIYMCIIEHUSI C HCIIOJIB30BaHHEM (GOPMYIN 7-TO WieHA
apu(MeTHYecKo U TeOMETPUYECKON MPOrpeccuii, CyMMbl IEPBHIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI ITOCIICA0OBATCIbHOCTH TOYKAMM Ha KOOpI[HHaTHOfI

IJIOCKOCTH

4.4

PemraTe 3aJa4u, CBA3aHHBIC C YMCJIOBBIMHU IIOCJIICAOBATCIILHOCTAMMU, B
TOM 4YHUCJICE 3aJadu Hu3 peanbﬁoﬁ KU3HU (C HCIIOJIb30BAHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 UYucna 1 BBIYMCICHUS
JlpoOu OOBIKHOBEHHbIE M JIECSTUYHBIC, MEPEX0Jl OT OAHOM (QOpMbI 3amucu
1.1 npobeit k apyroi. IloHsTHE palMOHANIBHOIO 4YMCia, 3alHUCh, CPAaBHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue AeWCTBUS ¢ pallMOHATBFHBIMU YKciaaMu. Pemenue 3amad u3
' peanbHON NPaKTUKU HA YacTH, HA IpOOU
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeleieHne, MNpeoOdpa3oBaHue
' BBIpQ)KEHUI Ha OCHOBE ONPE/ICICHNUS, 3aHCh OOIBIINX YUCET
14 [IporeHTsl, 3anKch NPOLIEHTOB B BUAE ApoOM U APOOH B BUIE HMPOLICHTOB.
' Tpu ocHOBHBIE 3a/1a4y HA MMPOLIEHTHI, PELLICHUE 331a4 U3 PEAIbHOM MPAKTUKH
s [IpuMmeHeHrEe TPU3HAKOB  JEJIMMOCTH, DPA3JIO)KEHHE HAa  MHOXKUTEIU
' HaTypaJbHbBIX YHCET
L6 PeanbHple  3aBUCHMMOCTM, B TOM 4ucie T@psMas M oOpaTHas
' IIPONOPLIMOHAIEHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 [IepeMeHHBIE, UHCITOBOE 3HAYEHUE BBIPAKECHHUS C NEpeMeHHOM. JlomycTrumbie
' 3HAYEHUS NIEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUAE (OPMYJIBL
' Berurcnenus o popmynam
)3 [IpeoOpazoBanue  OYKBEHHBIX  BBIPAXKEHHUH,  TOXIECTBEHHO  PaBHBIC
' BbIpaKEHUS
24 CBolicTBa CTENEHU C HATYpaJbHBIM [TOKa3aTeIeM
55 Opnowiensl 1 MHOrowieHsl. CreneHb MHorouseHa. CloXeHHue, BHIYMTAHUE,
' YMHOXXEHHE MHOTOUYJICHOB
a6 ®opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAJApaT CyMMbl U KBaJpaT pa3HOCTH.
' dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKUTEIN
3 VYpaBHeHus




VYpaBHeHHe, KOpEHb YypaBHEHHs, IpaBWa IPeoOpa3oBaHUs YpaBHEHUS,

> PaBHOCHIIBHOCTb YPaBHEHUU
35 JluHeiiHOEe ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWMHOIrO
' YpaBHEHUS, PEUIEHNE JTMHEWUHBIX YPaBHEHUI
13 CocraBiieHre ypaBHEHHI 110 YCIOBMIO 337auu. PelieHne TEeKCTOBBIX 3a]ad €
' IIOMOUIBbIO YPaBHEHUN
3.4 JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 IpaduK
Cucrema ByX JNMHEWHBIX ypaBHEHHU C JIByMs II€peMEHHBIMU. Pemienue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IO/ACTaHOBKHU. [IpuMepsl perieHns TeKCTOBBIX
3a]1a4 ¢ IOMOUIbIO0 CUCTEM YpaBHEHUM
4 Koopaunats! u rpadpuku. @yHkuuu
4.1 Koopaunara Touku Ha npsiMoin
42 Yucnossle NpoMeKyTKU. PaccTosiHre Mexay IByMs TOYKaMU KOOPAWHATHOU
' IIPSIMOU
43 [IpsamoyromnbHas cuctema kKoopAauHat, ocu Ox u Oy. Abcuucca U opAnHATa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX (QopMmynaMu. UTeHue rpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [onsarue pynkiun. I'padux Gynkuuu. CoiicTBa GyHKIUH
4.6 Jluneiinasa pynkuus, e€ rpaduk. I'padux dyHkmm y = [X|
47 I'paduyeckoe pemieHHe JUHEHHBIX YpaBHEHHMM M CHUCTEM JIMHEHHBIX
' YpaBHEHUI
8 KVIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEP/KAHUS
1 Yucna 1 BBIYMCIICHUS
1 KBanpatubiii kopeHbp u3 uucia. [loHstue 00 wuppanyoOHaIbHOM 4YHCIIE.
. JlecaTUUHBIE TPUOIMKEHUS UPPALMOHATBHBIX YUCE
CpoiicTBa apu(MeTHUYECKHX KBaJPATHBIX KOpPHEH M UX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUN M BBIYUCIEHUAM. JleHCTBUTENbHbIE
qucia
1.3 Crenenb c 11e7bIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHapTHas 3aMKCh Ynciaa




Anrebpanyeckue BbIpaKEHUs

2.1 KBanpaTHblil TpEXUIIEH, pa3aoKEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO alre0panveckoi 1poou
2.3 CrnoxeHue, BEIYUTaHNE, YMHOKEHHE, JIETICHUE alIreOpandecKux apooeit
24 PanmonansHbIe BRIpaKEHUS U UX TIpeoOpa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBagparHoe ypaBHeHHe, ¢opMysa KOpHEH KBaJpaTHOTO ypaBHEHHUS.
' Teopema Buera
32 Pemenue ypaBHeHMH, CBOAAIIMXCA K TUHEWHBIM U KBAJIpaTHBIM
33 [Ipocreiimme 1poOHO-palMOHATBHBIC YPABHEHHS
I'paduueckas MHTEpIIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEHHBIX YPAaBHEHMM C IBYMs nepeMeHHbIMU. [Ipumepsl pemeHus cucreM
HEJIMHEHHBIX ypaBHEHUH C IByMsl IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3aj1a4 alreOpandeckuM CrocooomM
3.6 UYucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMeHHOI
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJTHOM MepeMEeHHON
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OHON NIEPEMEHHOM
4 OyHKIMH
41 [Tonstue ¢ynkuun. OOnacTh OMNpeneNeHHs M MHOXKECTBO 3HAYEHUH
' ¢byskuuu. CriocoOs! 3a1anus QyHKIUIA
4.2 I'padux Gpynkumu. UreHue cBoicTB HyHKIMH 1O €€ TpaduKy
43 [Tpumeps! rpadukoB GyHKUUHN, OTPAXKAIOLUIUX PeaTbHbIE MPOLIECCHI
4 OyHKIUY, ONHUCHIBAIOUIME TPAMYI0 M OOpaTHYI0 MpPONOPLUOHATIBHBIE
' 3aBHCUMOCTH, UX TpaQUKu
4.5 OyHkuu y =x% y = x°
4.6 Oyukmu y = Vx, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

Yucna 1 BEIYUCIECHUS

1.1

Pannonansabie qucia, HUppaluOHAJIbHBIC 4YHCJIa, KOHCYHBIC U OCCKOHEYHBIE

JIECSITUYHBIE IPOOH

MHoxecTBO [[GﬁCTBI/ITGJ'II:HBIX YHUCCII, HCﬁCTBHTCHBHBIC Ypclia Kak 0€CKOHEUYHBIC

JCCATUYHBIC I[pO6I/I. BzanmHuO OJITHO3HAYHOC COOTBCTCTBUC MCIKAY MHOXKXCCTBOM

12 JEHCTBUTENBHBIX YUCET U KOOPIAMHATHON MpsiMoi. CpaBHEHHUE IEHCTBUTEIbHbBIX
yucesn
1.3 Apudmernaeckue AHUCTBUS C JCHCTBUTEILHBIMHU YHUCIAMHU
W3mepenusi, TpubIMKeHus], OLECHKH. Pa3Mepsl 0ObEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYHMHBI, TOUHOCTh Npubnmxenus. Oxpyriaenue yncen. IIpukuaka u oueHka
pE3yAbTATOB BBIUMCICHUM
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 YpaBHEHHUS C OHON IEPEMEHHON
22 JIuneiinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpatHoe ypaBHeHHE. PellieHre ypaBHEHUM, CBOASIIMXCS K KBaIpaTHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMepsl pelieHus ypaBHEHUM TpETbe U
. YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIN
25 Pemenue npoOHO-paliMOHATBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 Ipaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
29 Pewmenne cucreM IByX YpaBHEHM, OZHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOU CTENEHU
2.10 ['padmyeckas HHTEpIPETALIMS CUCTEMBl YPABHEHUH C IBYMS TIEPEMECHHBIMH
2.11 Pemenmne TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoooM
2.12 Yucnossle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 Perienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM
2.15 KBagparHble HepaBeHCTBA
516 I'padmueckas mHTEprpeTalvsi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs

NNEPpEMCHHBIMU




3 OyHKIIMN

a1 KBanpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaboma, KoopauHATHI
' BEPLIMHBI 1apaldoJibl, OCb CHUMMETPUU MapadoIIbl

32 I'paduxu pynkuuit y=kx, y=kx+b u ux coiicra

33 I'paduxu Gynkumit y=k/x, y = x° 1 UX CBOHCTBa

34 ['paduku pyHKUMit , U UX CBONCTBA

4 YucnoBble IOCIE0BATENBHOCTH

A1 OmnpezneneHue U crocoObl 3aJaHKUs YUCIIOBBIX IOCIENOBAaTEIbHOCTEH. 3a1aHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysol U popmMyIioif n-ro uiaeHa

42 Apudpmernyeckass mnporpeccus. Dopmynbl  n-ro  wieHa apuMETHIECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YIEHOB

13 ['eomerpuueckass mporpeccuss. QDopMynbl #-TO  4ieHa TeOMETPUYECKOi
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YIECHOB

44 N300paskeHne 4iIeHOB apu(PMeTHUecKoil M TreoMeTpUdYecKoM Mporpeccuit
' TOYKaMHU Ha KOOPJAWHATHOM INIOCKOCTH. JIMHENHBIN U SKCIOHEHIIMAJIBHBINA POCT

4.5 CrnosxHble MPOLEHTHI




INPOBEPSAEMBIE HA OI'D IITO MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUA OCHOBHOIM OBPA3OBATEJIBHOM
INPOTPAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'Q
o0mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IOHATUSMH: MHOXECTBO, ITOJAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IIOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, MK, MPUMEHATh HX TPU PEHICHUH
3ajlay; yMEHHUE UCIIOIb30BaTh rpaduueckoe MpecTaBIeHe MHOXKECTB
JUIsL ONIMCAHMSI PEATIbHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUU 3a1a4

U3 IpYrUX y4eOHBIX NPEIMETOB

YMmenue OIICpHUPOBATH IMOHATHAMU: OIIPCACICHUC, dKCUOMA, TCOPCMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKHBIC
BbICKA3bIBAHUA, HNPUBOAWUTL IIPUMEPBI M KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUSA BBICKA3BIBAHUH

YMeHue onepupoBaTh NOHATHSAMU: HATypaJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypalbHBIX YHCEJ, NPU3HAKU
JeTMMOCTH, 1I€J0€ YUCIIO0, MOAYJb YHcia, OOBIKHOBEHHas Jpo0b H
JecsTUYHAas JpoOb, CTaHIAPTHBINA BUJ YKCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YHUCIO, apu(MeTHUecKuil KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH  JEWCTBHS C  YUCIaMH, CpaBHUBAThb U
yHOPSAAOYMBATh YHCIA, MNPEACTABIIATH 4YHUCJIA Ha KOOPAUHATHOM
IpSIMOM, OKPYIJIATH 4YMCIIA; YMEHHWE JellaTh INPUKUIKY W OLEHKY

pe3yJibTaTta BBIYMCIICHUH

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LIEJIbIM IOKAa3aTeleM,
apumeTryecKkuil KBaJpaTHBIA KOPEHb, MHOTOUJIEH, anredpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oosbllle €IWHUIBI, YMEHHE BBIIOJHATH pacdy€Thl Mo Qopmyiiam,
npeoOpa3oBaHus MENbIX, APOOHO-pAIMOHATBHBIX BBIPAXKEHUH U
BBIPAXEHUI C KOPHSMHM, PA3JI0OKEHHE MHOTOYJIEHA HAa MHOXUTENHU, B
TOM 4YHCIE C HCIOJb30BaHHEM (OpPMYNT pPa3HOCTU KBAApPaTOB U

KBaJpaTa CyMMBbI U pa3HOCTH

YMenue OIICPHUPOBATH IMMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOI; YMEHUE pellaTh JUHEIHbIE U KBaJpaTHbIE ypaBHEHUS,
JIPOOHO-pAIMOHANILHEIC YPaBHEHHUS C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHW, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHALHBIE HEPABEHCTBA C  OJHOU
MEPEMEHHOM, B TOM YHUCJIE MPU PEHICHUH 3a7a4 U3 JAPYTUX MPeIMETOB
M IPAKTUYECKUX 3a7a4y; YMEHUE HCIOJb30BaTh KOOPAWHATHYIO
MpSIMYI0 M KOOPJIWHATHYIO TUIOCKOCTH I M300pa)KEHUS pEIICHUI

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: (YHKUMSA, rpaduk QyHKIMH, HYIH
byHKIMH, MIPOMEXKYTKH 3HaKOIIOCTOSHCTBA, POMEXKYTKH
BO3pacTaHMs, YyObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUS
byHKINY; yMEHUE OIIEPUPOBATH TIOHSATUSIMH: npsMast
IPOTNOPIIMOHATIBHOCTD, JHHEHHAs (YHKIMS, KBaapaTudHas (QyHKIus,
oOpaTHasl TPOMOPIIMOHATBLHOCTh, TMapaboia, runepbona; yMeHue
CTPOUTH rpaduKH (yHKINH, NCIIOIB30BaTh IPpaUKK ISl ONIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, Il PELICHUs 3a/a4 U3 JPYTHX
YU4eOHBIX TIPEJMETOB W pealbHOW JKHW3HW; YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXIY BEITMIMHAMU

YMmenue OIIepUpOBaAThH MOHSTUSIMHU: M0CJIEI0BATEIBHOCTD,
apudmernyeckass U TreoMeTpuueckas  MPOrPEecCHUu;  yMEHHE
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH, (POPMYIBI CyMMBI U
oOuiero 4yjeHa MpU pElIeHUH 3aJad, B TOM YHUCIE 33Jady U3 JPYrux

y‘{CGHBIX npeaAMETOB U peaﬂLHOﬁ KHU3HU

YMeHue pemath 3a/a4d pa3HbIX TUIOB (B TOM 4YHCJIE Ha MPOIECHTHI,
JOJM M 4YacTH, JBUXKEHHE, padoTy, LIEHy TOBAapOB MU CTOMMOCTh
MOKYIOK U YCIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPaBJICHUS JIUYHBIMU U
CeMEWHbIMH  (UHAHCAMH); YMEHHE  COCTAaBJIATh  BBIPAKCHHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBUIO  3aJayH,
UCCIIEIOBATh MOJYYEHHOE pelIeHHE M OLEHHUBATH MPaBIONOJ00HOCTh

MMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBarh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TpPEYrOJIbHUKH, MPSAMOYTOJbHBIM TpPEyrojbHUK,

MCAMaHa, 6I/ICCGKTpI/IC8. U BbICOTA TPCYI'OJIbHHKA, tleTI:IpéXerJ’H:HI/IK,




napajuiesiorpaMMm, pomO, TNPSIMOYTOJbHUK, KBajpar, Tpareuus;
OKpY’>KHOCTb, KPYT, KacarelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pelaTh 3a7add, B TOM YHCJIE U3 TOBCEIHEBHOMU
KM3HM, HAa HaXO0XJEHHE NeOMETPUYECKHX BEJIUYUH C NPUMEHEHUEM

M3yUYEHHBIX CBOMCTB GUTyp U (PaKkToB

10

YMeHue onepupoBaTh IMOHSTHUSIMH: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MApPaUICIIbHOCTh U TMEPHCHIUKYISIPHOCTh TMPSIMBIX,
yroa MeXIy TNPSAMBIMH, TEPICHIUKYISAp, HAKIOHHAS, MPOCKIHS,
nozooue Guryp, mogo0HbIC TPEYTOIbHUKH, CHMMETPUS OTHOCUTEIHHO
TOYKH M TMPSIMOHM; YMEHHE pACIO3HABATH PABEHCTBO, CHMMETPHUIO H
nogobue ¢Guryp, napamiesbHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX B

OKpY’KalolleM MHpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSHHUE, YIOll
(BeqIMYMHA yTila, CUHYC U KOCHUHYC yIjla TPEyrojbHHKA), IJIOLIa/ib;
YMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpE; yMEHHE MPUMEHATh (GOpMyJibl MEpUMETpa U  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, o0bema
IIPSIMOYT'OJIBHOIO MapaJUICNICIIAIEe1a; YMEHHUE MPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuroHomerpudeckue COOTHOIICHUS  JUIA

BBIYUCJICHUA JJIHH, paCCTOHHHﬁ, HJIOH.[EII[GFI

12

YMmenne wu3o0paxkarh TIockue (urypel M UX KOMOWHaIUW,
NPOCTPAHCTBEHHBbIE (UTYphl OT PYKH, C MOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OITMCAHUIO

13

VYMeHue  onepupoBaTh ~ HNOHATHSAMHU:  HPSAMOYTOJIbHAs  CUCTEMA
KOOpIMHAT;, KOOpAWUHATBI TOYKH, BEKIOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YHCJIO, CKAISIPHOE IIPOU3BEIEHUE BEKTOPOB;
YMEHHUE HCIO0JIb30BaTh BEKTOPbI U KOOPAUHATHI U INPEACTaBICHUA
JaHHBIX W pEUIeHUs 3a7ad, B TOM YHCJIE W3 JPYTUX Y4eOHBIX

MPEIMETOB M PEATbHOMN KU3HU

14

VYMeHne omnepupoBaTh TOHITHSMHU: CTOJOMKOBBIE W  KpPYTrOBBIE
auarpamMmbl,  TaOmuIBl, cpenHee — apudmMeTHdyeckoe, MeAHaHa,
HauOoJblllee M HAaUMEHbIIEEe 3HAYEHHUS, pa3Max YHUCIOBOrO Habopa;

YMCHUC H3BJICKATD, HUHTCPIPETUPOBATH u HpCO6pa3OBBIBaTL




uH(oOpMaIMio, TPEACTABICHHYIO B TaOJMIIaX M Ha JAuarpaMMax,
OTPaXXKaroLlyl0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX IPOLIECCOB U
SBJICHUW; yMEHHUE pPAaCllO3HaBaThb W3MECHYMBBIE BEJIMYHMHBI B

OKpYXarolleM MUpe

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OIBIT (CIydalHbIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JIEMEHTApHBIM HCXOJ)
CIIy4allHOTO OIIbITa, CIy4yalHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B OMNBITAX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3aJa4d METOJIOM OPTraHHW30BAaHHOTO IMepedopa U C HUCHOJIb30BAHUEM
npaBuja YMHOXKEHHUS; YMEHHE OICHUBATh BEPOSITHOCTH PEAbHBIX
CcOOBITHI U SIBJICHWI, MOHUMATh POJb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHII B OKpYXAlOIIeM MHpPE U B IKH3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOISANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/layd, NPUBOJUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B
HUCKYCCTBE, OIUCHIBATh OTJEJIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MaTEeMaTUKU KaK HAyKd, MPUBOIUTH
MpUMEPBI MATEMATHYECKUX OTKPBITHH U MX aBTOPOB B OTEYECTBEHHOMN

1 BCEMUPHOH UCTOPUH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1e1MMoCTH LEIbIX YUCel

12 OObIKHOBEHHbIE M JIeCATHYHBIE  JpoOW,  TMPOLEHTH,  OECKOHEYHbIE
. nepuoAnYecKue Jpoou

13 PanmonanbHple  uncna.  ApudMmeTHyecKHe oOmepalud € PaldOHAIbHBIMU
‘ YHCIaMH

14 JeiictButenbHble uncia. Apudmerndeckue omepanud ¢ JICHCTBUTEILHBIMU
. YHCIaMU

s [IpuOnmxE€HHbIE BBIYMCIICHUS, MpaBWiIa OKPYIJIEHMS, MPUKUIKA W OILIEHKa
. pe3yJibTaTa BEIYMCICHUI

2 Anrebpanyeckue BbIpaKEHHS

2.1 BykBeHHbIe BbIpakeHUs (BbIPaKEHUS C IEPEMEHHBIMN)

55 Crenenp ¢ uenbiM mokazaTteneM. CTeneHb C pPalMOHAIBHBIM TOKa3aTeleM.
. CBoiicTBa cTerIeHU

23 MHorousieHsl

24 Anrebpanueckas 1po0b

5s Apubmerndeckuit KOpEHb HaTypaJIbHOU CTEIICHHU. HericTBus c
' apuMeTHYeCKUMHU KOPHIMH HaTypalbHON CTETIEHU

3 VYpaBHEeHUs U HEPABEHCTBA

31 [lenpie u ApoOHO-panMoHaNbHBIE ypaBHEHHA. CHCTEMBI U COBOKYMHOCTH
. YPaBHEHUU

35 Hensle u npoOHO-palnMOHaNbHBIE HepaBeHCTBa. CHUCTEMBI M COBOKYIMHOCTHU
' HEPABEHCTB

33 Pemenne TekCTOBBIX 337124

4 YucnoBble OCIEN0BATENBHOCTH

4.1 IlocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs [TOCJIEA0BATENLHOCTEN

4.2 Apudmerndeckas W TreoMmeTpudeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

5 DyHKIMU
OyHkusa, cnocoObl 3amanus  GyHKinuu. ['paduk  pyHkmuu. Oobmacth
OTIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkuun. IpomexyTku
5.1. 3HAKOIIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMH. MakcUMyMbl U
MUHUMYMbI (yHKUuMu. HanGompiiee M HauMeHbllee 3HaYeHHE (QYHKIMM Ha
HPOMEXKYTKE
6 KoopaunaTs! Ha psAMOii U IJIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuyeckue Gpurypsl 1 UX CBOWCTBA
7.2 TpeyronpHuk
7.3 MHOroyrojisHUKN
7.4 OKpy’KHOCTb U KPYyT'
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposrHocth
8.3 Komb6unaTopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Maremaruka. Anrebpa: 7-i kimacc: 6a30BbIil ypOBEHb: yUeOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munmatok H.I'., HemmkoB K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemenney

» Maremaruka. Anredpa: 8-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemenue

» Maremaruka. Anredpa: 9-i1 kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3ganue,
nepepaboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemxos K.W. u nip.; ox
penakiueit TemsikoBckoro C.A. AkimoHnepHoe o6iectBo «M3aaTenbeTBo

«IIpocsemienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
https://prosv.ru/catalog/metodicheskie-posobiya/?class=5-k1%2C6-k1%2C7- ki
%2C8-k1%2C9-k1%2C10-k1%2C11-kl subject=algebra85%?2Cveroyatnost-i-

statistika%2Cgeometriya56%?2Cmatematika39

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



https://uchitel.club/events/cifrovye-pomoshhniki-pedagogov-dlia-raboty-v-klasse-
i-vne-ego?utm_source=uchitel.club utm_campaign=cifra-investitions?

utm_medium=timetable
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