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HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBIAETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOIO OOIIEro
00pa3oBaHuA: OHA 00ECNEUYMBACT U3YUEHUE APYTUX AUCHUILINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHWTAPHOTO IMKIIOB, €& OCBOCHHE HEOOXOAMMO IS
MPOIOJKEHUS 00Pa30BaHUA U B MOBCCTHEBHON XM3HU. PazsuTue y oOydarommxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOXKACHUM W CYIIHOCTH ajreOpanvecKux
a0CcTpakuuii, crnocode OTPAXKEHUST MATEMATUUECKON HAYKOH SIBJICHUH W MPOILIECCOB
B TIPUPOJEC W OOIIECTBE, POJM MATEMAaTHUYECCKOTO MOJCIMPOBAHUA B HAYYHOM
MO3HAHWW U B TMPAKTHUKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
¥ KaueCTB MBIIIICHUS, HEOOXOMUMBIX I aJanTallii B COBPEMEHHOM ITU(POBOM
oOiiectBe. M3yueHue anreOpbl 0OECMEUMBAET PA3BUTHE YMEHUA HAOMIOAATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJBI,
dbopmynmupoBath yrBepkacHUA. OCBOCHHE Kypca anreOpsl o0ecIeunBacT Pa3BUTHE
JIOTUYECKOTO MBINIUICHAS OOYyYaroONuXCsi: OHW HMCHOJB3YIOT JACAYKTUBHBIE W
WHIYKTUBHBIE PACCYKIACHUS, 0000ICHNE U KOHKPETU3AIMIO, a0CTparupoBaHue 1
anajioruto.  OOydenue  anreOpe  mpeamosara€T  3HAYMTENbHBIM  00BEM
CaMOCTOATEILHON  JACATEILHOCTH  O0YYaIONIUXCs, TOTOMY CaMOCTOSATEIHHOE
pEIICHHE 33724 SBJISICTCS pean3annei IeATeIbHOCTHOTO IPUHITUTIA OOYUICHHUS.

B crpykType mnporpammbl yueOHOTO Kypca «AnredOpa» A OCHOBHOIO
o0rmero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIBHO-METOANYCCKHIE
muHuHN: «Hucna v BRIUKCICHUN), « ANTeOpandecKue BHIPAKCHUADY, « YPaBHEHUA U
HepaBeHCTBa», «Dynkmmmy. Kaxkmas w3 3THX COAEpKaTEIbHO-METOAMUECKAX
JMHUI Pa3BUBACTCS HA MPOTSIKCHUH TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
JIPYTUMH €ro JUHUSAMH. B Xoae wusyueHus yueOHOro Kypca oOOydarolaMmcs
MPUXOAUTCS JIOTHUYECKHA PACCYy’KIaTh, WMCIIOb30BaTh TEOPETHKO-MHOKECTBEHHBIN
a3blK. B CBSI3WM ¢ 3TMM B mporpaMmy YueOHOro Kypca «Anredpa» BKJIHOUYEHBI
HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTABIICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTHYECKOro 00pa30BaHKA M CMOCOOCTBYIOIIME OBJIAJCHUIO O00YyYaIOIIUMHUCS
OCHOB  YHHWBEPCAJIBHOTO  MareMaThdeckoro s3bika. CoaepkarenmsHON |
CTPYKTYPHOH OCOOEHHOCTBIO YyueOHOro Kypca «Anredpa» sBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «UWcia W BBIUUCICHUS» CIYXKUT OCHOBOH JUid
JTATBHEHUINIETO M3YyUEHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYAIOIIMXCS
JIOTHYECKOTO MBINIICHHUS, (POPMHUPOBAHUIO YMEHHUS TTOJI30BATHCA alTOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MMPAKTUUECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATHSA O YMCJIE HA YPOBHE OCHOBHOIO 0011ero oOpa3oBaHUs
CBA3aHO C pAIMOHAJIBHBIMA W HPPAIMOHAIBHBIMHA YHCIaMHU, (HOPMUPOBAHHEM



MPEJCTABICHUA O JCHCTBUTEILHOM 4YHKCJIC. 3aBEPIICHHWE OCBOCHUS YHUCIOBOM
JIMHUHM OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHHIO.

ConeprkaHue IByX ajareOpanyecKux JUHUN — « AITeOpandecKue BIPaKCHUA»
U «YpaBHCHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHMIO y OOYUAIOIIHAXCS
MaTEeMaTHIeCKOTO armapaTta, HEOOXOMMMOTO Ui PEIICHUS 3a1ad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB ¥ TPAKTUKO-OPUCHTHPOBAHHBIX 3amad. Ha yposHe
OCHOBHOro 0011ero oOpa3oBaHus Y4e€OHBIM Marepuaja TPYNNUPYETCA BOKPYT
PaIMOHAITLHBIX BHIpAXXEHHH. Anrebpa TeMOHCTPUPYET 3HAUCHUE MAaTEMATHKH Kak
A3bIKa JUTSI TIOCTPOCHHS MATEMAaTHUYCCKUX MOJECH, OMHMCAHWs TPOIECCOB W
ABJICHUH peanbHOro wmupa. B 3agaum  o0ydyeHusa anreOpe BXOJAT TaKKE
JTANbHEHINICe PA3BUTHE AJITOPUTMHYCCKOTO MBIIUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISI OCBOCHHMS Kypca HWH(MOPMATHKH, W OBJIAJICHUE HABBIKAMHA
NeAYKTUBHBIX paccyxaeHuii. [IpeoOpazoBanne CUMBOIBHBIX (hOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH K MATEMAaTHUECKOMY TBOPUECTBY.

Conepsxanve GyHKITMOHATBHO-TPpaPUUECKON THHUK HAIECICHO HA TIOTYUCHHE
oOydJaromMMHCS 3HAHUH O (QYHKIHUAX KaK BXHEHUIIICH MaTEMaTHUYCCKOW MOJCIH
JUTSI OTTUCAHUS W UCCIICIOBAHUA Pa3HOOOPA3HBIX MPOIIECCOB U ABJICHUHA B TIPHPOJIC
u oOmiectBe. M3yuenue marepuaia CrnocOOCTBYET PAa3BUTHIO Y OOYYAOIIMXCS
YMEHUS UCTIONH30BATh PA3IMUHBIC BHIPA3UTEILHBIC CPE/ICTBA SA3bIKa MATEMATHKH —
CIIOBECHBIE, CHUMBOJIMUCCKHE, Tpaduueckwe, BHOCHT BKJIad B (popmupoBanue
MPEJICTABIICHAN O POJIM MATEMATHKH B PA3BUTHN ITUBWIIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY TmiaHy B 7-9 kmaccax wusywaercss yueOHbIH Kypce
«Anrebpa», KOTOPBIM BKJIIOUAET CIICAYIOIMIHAE OCHOBHBIE PA3JEibl COMCP KAHMUS:
«Uncma w  BRIUMCICHUS», «ANTEOpandecKre BBIPAXKCHUS», «YPaBHEHUA W
HEPABEHCTBAY», «DyHKIIAW.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 gaca B Henemo), B 8 winacce — 102 gaca (3 ywaca B Hedemnmo), B 9
kiacce — 102 gaca (3 gaca B HeACIIO).



COJAEPKXAHUME OBYUYEHUSA
7 KUIIACC

Yuca v BIYMCJIeHU S

Jlpobu OOBIKHOBEHHBIE W NECATUYHBIC, TEPEXO0/ OT OJHOW (hOPMBI 3aMHCH
npobert k apyroi. IloHATHE palMOHAIBHOTO YHMCJA, 3aluCh, CPaBHEHUE,
yIOPATOUYABAHUE  PAMOHANBHBIX uWCel. ApudMeTHUECCKHE JCHCTBHS ¢
paLMOHAJIBHBIMKA YuCIaMU. Pelienue 3aaa4 U3 pealbHOW MPAKTUKW HA YacTH, HA
JpoOH.

CreneHb C HaTypajbHbIM TIOKA3aTEJIeM: OMNpENeTeHUe, MpeoOpa3oBaHue
BBIPAKEHUW HA OCHOBE OMPEACNICHHUS, 3aMuCh 0OJbIINX unces. [IpoleHTsl, 3anuch
MPOLICHTOB B BUJAE ApoOU U APOOM B BUJIE MPOLICHTOB. TpHU OCHOBHBIC 3a/1a4u HA
MPOLIEHTHI, PELIEHNUE 3374 U3 PEATBHON MPAKTUKH.

[IlpuMeHEeHNE TNPHU3HAKOB  JICIMMOCTH, PA3JIOKEHUE HA  MHOXKUTEIH
HATYPAJIbHBIX YHACE.

PeanbHble  3aBUCMMOCTH, B TOM UHCJE€ TmpAMas W oOpaTHas
MPONMOPLIMOHAIBHOCTH.

Anredpandeckue BbIPaKeHUs

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C TIEPEMEHHOM. JlomycTuMble
3HAYEHHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXKAY BETMUMHAMH B BUJIE
dhopmynsl. Beraucnenus mo ¢popmynam. [IpeobpazoBanme OYKBEHHBIX BHIPAKCHUM,
TOXJCCTBEHHO PAaBHbIE BBIPAXKEHUS, TMpaBWja MOpeoOpPa3OoBaHUA CYMM H
MPOU3BEACHUN, TPaBUJIA PACKPBITUS CKOOOK U MPUBEJACHUA MOTOOHBIX CIAaracMbIX.

CBoiicTBa CTENEHU C HATYPAJbHBIM MMOKA3ATEIIEM.

OnHouwnieHbl U MHOrouwleHbl. CteneHb MHOTOuUeHa. C0KEHUE, BBIYUTAHUE,
YMHOXKCHUE MHOTOUWIEHOB. @OpMyJibI COKPAIIEHHOTO YMHOXEHUSA. KBaapar
CyMMBbl H KBaapaT pasHocTu. Dopmyna pasHOCTH KBaaparToB. PasmoxeHue
MHOTOYJIEHOB HA MHOYKUTEIIH.

YpaBHeHUs 1 HEPAaBEHCTBA

YpaBHeHHE, KOPEHb YpaBHEHMS, TMpaBWjia MNPeoOpa3oBaHUS ypPaBHEHUS,
PaBHOCUJIBHOCTDb YPABHEHUN.

JluHeitHOe ypaBHEHHWE C OOHOM TMEPEMEHHOW, YMCIO KOPHEW JIMHEHHOrO
YPaBHEHHUS, PEIICHUE JIMHEHHBIX YypaBHEeHHWH. COCTaBJICHHWE YPaBHEHHWHU MO
YCIOBHIO 3aJauu. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHH.

JluneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U eT0 rpaduk. Cuctema AByx
JIMHEWHBIX YPAaBHCHUW C JBYMS IEPEMEHHBIMHU. PeleHue CHCTeEM ypaBHEHHM
crocoOOM MOJACTAaHOBKHU. [Ipumepsl pelieHrus TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM YPABHEHHUM.

DyHKIMH



KoopanHata To4KK Ha npsmoi. YmcoBble MPOMEXXYTKN. PaccTosiHME MexXay
ABYMS TOUKaMW KOOPAVHATHOM MPSIMOIA.

[MpsMoyronbHas cucTema KoopgmHar, ocu Ox M Oy. Abcuucca 1 opavHaTa
TOYKM Ha KOOPANHATHOW N/I0CKOCTU. prMepb! rpadimkoB, 3a4aHHbIX hopMyiamu.
UTeHre rpadmkoB peasibHbIX 3aBUCUMOCTeN. [loHATME  (PyHKumKW.  [padmk
(OyHKUMN. CBoCTBA (PYHKUMIA. JTMHeHasA (lyHKUMA, eé rpadimk. Mpadmk yHKLMN
y = |¥. pagmnueckoe peLleHVe JIMHENHBIX YPaBHEHWUIA U CUCTEM JIMHEMHbIX
YPaBHEHWIA.

8 KJIACC

Uwncna v BblUMCIEHNSA

KBagpaTHbIh KopeHb M3 uucna. [MoHATME 06 uMppaupioHasTbHOM  YKCTIE.
JecAaTnyHble NpUGVKEHNS MppauroHasibHbIX Yuncen. CBOCTBa apUgiMETUYECKMX
KBaJpaTHbIX KOPHEN 1N X NMPUMEHEHVE K NPeobpa3oBaHmio YMCIOBbIX BbIPaXKEHWIA
N BblUUCNIEHWAM. [eACTBUTE/IbHbIE YMC/IA.

CreneHb C LiesbIM NokasaresieM 1 eé ceoicTea. CraHgapTHas 3anmchb Ymcna.

Anrebpanyeckiie BbIpakeHUSANTebpanyeckme BbipaxkeHUs

KBagpaTHbIh  TPEXUeH, pas/ioKeHVe  KBagpaTHOro  TpExuieHa Ha
MHOXUTENN.

Anrebpanyeckasds [pobb. OCHOBHOe CBOWCTBO a/irebpanyeckoi apoobu.
CnoXKeHve, BblUWTaHVE, YMHOXEHWE, [efleHne  asirebpanyeckux — Apo6ei.
PaupioHa/IbHble BbIPaXXeHNS 1 1X MPeobpasoBaHue.

YpaBHEHVA 1 HepaBeHCTBAY paBHEHUS N HepaBeHCTBa

KBagpaTtHoe YypaBHeHVe, (hopMysia KOPHe KBafpaTHOro YypaBHEHUS.
Teopema Buveta. PelleHVe ypaBHEHWI, CBOAALLMXCA K NIMHENHBLIM N KBALPATHBLIM.
[MpocTenLLve 4PO6HO-paLmoHasIbHbIE YPaBHEHNS.

["pachnyeckan MHTepnpeTaumsa ypaBHEHUIA C ABYMS MePeMEHHLIMU U CUCTEM
JIMHEMHbIX YpaBHEHWIA C ABYMS MepeMeHHbIMW. [IpuMepbl peLleHnss CUCTEM
HENMMHENHBIX YPaBHEHWIA C ABYMS NMepeMeHHbIMM.

PeLLeHMe TEKCTOBbIX 3a1ay asiredpanyecknm crocooom.

UncnoBble HepaBeHCTBa M MX CBOWCTBA. HepaBeHCTBO C OHOM MepemMeHHOW.
PaBHOCW/IbHOCTL HepaBeHCTB. JIMHENHble HepaBeHCTBA C OAHOM MepeMeHHOMN.
CUCTEMbI NINHENHBIX HEPABEHCTB C O4HOW NepeMeHHOM.

PYHKUMNDYHKLNN

MoHATVEe  diyHKuMKM.  O6/1acTb  ONpefesieHNss M MHOXKECTBO — 3HAYeHWI
(OyHKUMN. Criocobbl 3afaHVSA (PYHKLWIA.

MpadMK (PyHKUMKW. YTeHre CBONCTB (DyHKUMM MO eé rpadmky. [prMepbl
rpacrKoB (DyHKLIMI, OTPaXKaroLLMX peasibHble MPOLECChI.



PYyHKUMY, OMNMCbIBalOLLME MPsSIMytd U 06paTHYH0  MPOMOPLMOHabHbIe
3aBMCUMOCTM, UX rpadmkn. DYHKUMMY =x2, y =x3, y = W, y=\x\. "padmueckoe
PeLLIEHNE YPaBHEHWIA 1 CUCTEM YPaBHEHWIA.

9 KJIACC

Uncna n BblUMNCNeHUS

PaupioHasibHble Yuncna, MppauyoHasibHble YMCIa, KOHEYHble U 6eCKOHEUHbIe
JECATUYHbIE AP06U. MHOXECTBO AEMCTBUTENbHBIX YMCeN, AeiCTBUTE/bHbIE YMC/Ia
KaK 6eCKOHeYHble [eCATMYHble Apobu. B3anMHO OfHO3HAYHOE COOTBETCTBUE
MeXXy MHOXECTBOM AeNCTBUTENbHbIX YMCEST U KOOPAVHATHOM NMPSAMOIA.

CpaBHeHVie  [eMCTBUTE/IbHBLIX  4uCeN, apUPMETUYECKME [EUCTBUA  C
[eNCTBUTENBHBIMM YCIaMM.

Pa3mMepbl O00BLEKTOB OKPY)KAKOLLIEro MMpa, [/IMTeNIbHOCTb MPOLECCOB B
OKpY>KatoLLIeM MUe.

MprGKEHHOe 3HaYeHMe BENIMUMHDBI, TOUHOCTb MPUEIVKEHNS. OKpYyreHve
ymcen. MNMpuKMaKa 1 oLeHKa pPe3ybTaToB BbIUUCIEHWI.

YpaBHeHUA N HepaBeHCTBA

J1InHeliHOe ypaBHeHVe. PeLLieHNe YpaBHEHNIA, CBOAALLMXCA K JIMHENHBLIM.

KBagpaTHoe ypaBHeHWe. PelLeHVe YpaBHEHWIA, CBOAALUMXCA K KBALPATHLIM.
BukBagpaTHoe ypaBHeHVe. Mpumepbl peLLleHNss YpaBHEHWIA TPETLEN 1 YeTBEPTOM
CTerneHen pas/ioKeHNeM Ha MHOXKUTESN.

PeLLeHVe [ApO6HO-paLMOHaIbHbIX YpaBHEHW. PelleHVe TeKCTOBbIX 3ajad
anrebpamyecKM METOLOM.

YpaBHeHVe C ABYMSA MEPeMeHHbIMU N ero rpajuk. PelleHve cucteM ABYX
JIMHEVHbIX YPaBHEHWI C ABYMS MepeMeHHbIMW. PeLleHne CUCTeM [BYX YpaBHEHUI,
O4HO M3 KOTOPbIX JINHEMHOe, a [Apyroe - BTOPOM CTeneHW. [ padmyeckas
NHTEPpeTaums CUCTEMbI YPaBHEHWIA C ABYMS MEPEMEHHBIMM.

PeLLeHMe TEKCTOBbIX 3a[ay anrebpanyeckmnm crnocobom.

UncnoBble HepaBeHCTBA 1 UX CBOMCTBA.

PeLLeHVe NIMHENHBIX HepaBeHCTB C OAHOM MepeMeHHOW. PellueHue cucTemM
JIMHEMHbIX HepaBeHCTB C OAHOW nepemeHHoW. KBagpaTHble HepaBeHCTBA.
[Mpadmyeckan wmHTepnpeTaUmMa HepaBeHCTB M CUCTEM HepaBeHCTB C [ABYMS
repeMeHHbIMN.

PYHKUNNDYHKL NN

KBagpatnuHaa yHKumsi, eé rpadivk 1 cBoicTBa. [Mapabona, KoopanHaTbl
BePLUMHbI Mapabosibl, 0Cb CUMMETPUN Mapabosib!.

Mpadmkm yHKUMA: y =KX, y = kx+ b, y = k/iX, y =x3, y =W Yy = |4 , n nx
CBOWCTBA.



UncnoBble  nocriefoBaTe/lbHOCTUYNC/IOBbIE  MOC/1eL0BaTENIbHOCTU U
nporpeccum

[MoHATME 4MCNOBOM MOC/efoBaTe/IbHOCTU. 3afaHve Moc/efoBaTe/IbHOCTU
PEKYPPEHTHOM (POpMYNI0i 1 hOPMY/IOi n-ro YsieHa.

ApuhmMeTnYeCKaA 1 reoMeTpudeckas nporpeccun. dopmysibl N-ro  uyseHa
apUMETNYECKOI 1 TEOMETPUYECKOA NMPOrPeccuia, CyMMbI MEPBbLIX n Y/IEHOB.

N300pakeHVe UYeHOB apuPMETUYECKON WM TeOMETPUYECKON MPOrpeccuia
TOYKaMM Ha KOOPAWHATHON M/IOCKOCTWU. JIMHEMHbIA M 3KCMOHEHUMaIbHBIA POCT.
CnoXkHble NPOLIEHTBHL.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MpPOrpaMMbl  ydeOHOro Kypca
«Anrebpay» XapakTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

NPOABJICHUEM HMHTEPECa K TMPOLUIOMY M HACTOALIEMY POCCHUCKOM
MAaTEMATHKHA, [EHHOCTHBIM  OTHOLICHUEM K  JOCTHIKEHHUSAM  POCCHUCKHX
MaTEMATUKOB M POCCUMCKOM MATEMATUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO 3TUX
JTOCTKEHUH B IPYTUX HayKaX W MPHUKIAIHBIX cepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEN I'pakIaHWHA U PeAU3aluU €ro
mpaB, TPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAaX (DYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SABJICHUH, MPOIEAYP TPakIaHCKOTo 00mecTBa (HampumMep,
BBIOOPBI, OMPOCH), TOTOBHOCTHIO K OOCYKACHHUIO 3THIECKHUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKAM MPUMEHCHUEM JOCTHIKCHUN HAYKH, OCO3HAHMEM BAXKHOCTHU
MOPAJIbHO-3THYECKUX MPUHLIHANOB B ACATEIBHOCTH YUEHOTO,

3) TpyaoBoe BoCcIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYAaCTHE B PCIICHUM MPAKTUYECKUX 3a1ady
MAaTEMATHYECKOW HAMPABIICHHOCTH, OCO3HAHMEM BaXXHOCTA MAaTEMATHYECKOTO
o0pa3oBaHWA Ha TPOTSHKEHWW BCEH JKU3HW I YCIENHOW TpodecCHOHATBHOM
JNEATCIbHOCTA W PA3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOpPOM M
MOCTPOCHUEM WHIUBUAYAIbHOW TPAaCKTOPUM 00Pa30BAHUA U KU3HEHHBIX IJIAHOB C
YUETOM JIMUYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTyecKoe BOCIIUTAHHE:

CIIOCOOHOCTBID K  SMOLUMOHAJIbLHOMY M 3CTETUYECKOMY  BOCIPHUITHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, PaCCYyKACHUH, YMEHUIO BHUIECThH
MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpPHEHTALMEd B JCATECIBHOCTH HA COBPEMEHHYKO CHCTEMY HAyYHBIX
MPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS UEJIOBEKA, TPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKu Kak CQepbl YeI0BEUCCKOM
JNEATENBHOCTH, ATANOB €€ Pa3BUTUA M 3HAUMMOCTH JJIA PA3BUTHA LIUBWIN3ALUU,
OBJIQJICHUEM S3BIKOM MATEMAaTUKH M MATEMAaTHYECKOW KYJIbTYPOH KakK CpPEICTBOM
MMO3HAHUS MHPA, OBJAJCHHEM MPOCTCUIIMMH HABBIKAMH HWCCIIEA0BATEIBCKON
JNEATENIBHOCTH,



6) d¢usnueckoe BocnmuTaHue, (POPMHUPOBAHNE KYJIbTYPHI 3A0POBbSI U
IMOLHMOHAJILHOTO 0JIAT OTIOJTYYHS:

TOTOBHOCTBIO TIPUMEHSATh MAaTEeMAaTHUYCCKWE 3HAHWA B HWHTEPECAX CBOETO
3M0pOBbS, BEIEHUS  3A0pOBOrO0  obOpaza KM3HM  (3J0POBOE  MHTAHUE,
cOQIaHCHPOBAHHBIM PEXUM 3aHATAH W OTHAbIXa, peETyJsipHas (Qusndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEGUICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMMUOKY W TaKOTO YK€ MpaBa JPyroro uejaoBeKa;

7) 3K0J10THYECKOe BOCTIUTAHHE:

OpUEHTAITMEH HAa TPUMEHEHNE MAaTEeMATHUCCKUX 3HAHUH JJIA PEIICHUS 3a1au
B 00JIaCTH COXPAHHOCTH OKPYKAIONMICH CpEebl, IJIAHUPOBAHHUS TMOCTYIKOB H
OIICHKH WX BO3MOJXHBIX TOCJIEACTBHHA JJIi OKPYXKAIOMEH Cpeabl, OCO3ZHAHHEM
rJI00QJTBHOTO XapaKTepa SKOJOTHUECKUX TTPOOJIEM U TIyTeH UX PEIICHUS,

8) aganTanmusi K U3MEHSIOIINMCS YCJIOBHSAM COMHAJIBHON W TMPUPOTHOM
cpenbi:

TOTOBHOCTBIO K JACUCTBUSIM B YCJIOBHSAX HEOMPEACIEHHOCTH, TMOBBIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO ACATEIIHBHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA y APYTUX JIOACH, MPHUOOpETaTh B COBMECTHOW MESITEIIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIINA W3 OTBITA IPYTHX;

HEOOXOMUMOCTHIO B (OPMUPOBAHWM HOBBIX 3HAHWH, B TOM YHUCIE
(hopMynupoBaTh WACH, IOHATHS, THIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHTYAITMI0 KaK BBI30B, TPEOYIOMUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBIC PEMICHUS W ACUCTBUA, (POPMYJIMPOBATH W OIEHWBATh PUCKA H
MOCJIC/ICTBUA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBUSA

ba3oBble 1oruueckue AeicTBUSA:

e BBIABJIATHh U XapPaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY TOHATHAMH, (HOPMyIMpPOBATH
OMpENC/ICHUs]  MOHATHH, YCTAaHABIMBATh  CYUIECTBEHHBI  MpPHU3HAK
Kjaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPABHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A;

e BOCIpPHUHUMATH, (opMymupoBaTh W  MPEOOPA30OBHIBATH  CYXACHUS:
YTBEPAUTEIbHBIE W OTPULIATEIIbHBIC, €UHWYHBIE, YaCTHbIC W OOLIuE,
YCJIOBHBIE;



BBIABJISITh ~ MAaTEMATUUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOJACHUSAX W YTBEPKIACHUSX,
npejyiarath ~ KpUTEpPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYNI,

JieNaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX W
WHYKTUBHBIX YMO3AKTIOUCHUHN, YMO3AKITIOUCHUH M0 aHAJIOTUH;

pa3OupaTh TOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (MPAMBIE B OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIFHO HECJOXKHBIE MOKA3aTelIbCTBA
MareMaTtndecknx (pakToOB, BBHICTPAWBATh APTYMEHTAIMIO, MPHUBOJNUTH
MPUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC PACCYKIACHUA,
BBHIOWPATh Croco0 pereHus ydeOHOW 3aaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUA, BBHIOMpATh HaWOOJiee MNOAXOMAINIMM C YyUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBare/IbCKHue AeiCTBUSA:

MCIOJIb30BATh BOMPOCHI KaK WCCIIEA0BATEILCKAN WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh BOTPOCH], (UKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMYy,
CaMOCTOATEILHO YCTAHABIWBATh HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE,

MPOBOJUTH 1O CAMOCTOSTENIBHO COCTABJIICHHOMY TIIAHY HECJIOXHBIH
SKCIOEPUMEHT,  HEOOJIbIIOE  MCCICAOBAHUE  TO  YCTAHOBJICHUIO
OCOOCHHOCTECH MAaTEMaTHUCCKOrO0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXy COOOM;

CaMOCTOSATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONCHUSA, WUCCIACAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHAX.

PaboTa ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh W M30OBITOUHOCTH HWH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JJIS PEILICHUS 3a/1a4u;

BbHIOMpATh, aAHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
uHOOPMAITHIO Pa3TMIHBIX BU0B W ()OPM TIPEIACTABIICHNUS,

BEIOWpaTh (opMy TpeACTaBIICHUS WHHOPMAIMM W WUTFOCTPHPOBATH
pemaemMbie 3aJadd  CXEMaMH, JuarpaMMaMu, WHOW rpadukod W HX
KOMOHMHAIHMSIMHU,

OIICHWBATh HAAEKHOCTh WH(OPMAIMH TIO KPHUTEPHUSAM, MPEITONKCHHBIM
yuHTeaEM WM CHOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:



BOCIIPHHUMATh ®  (OPMYJIHPOBATH CYXKAEHHUA B COOTBETCTBHH C
YCIIOBUSAMH | TIEJIAIMH OOIICHHSI, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHHA B YCTHBIX M MHCHbMEHHBIX TEKCTAX, /aBaTh MOSCHEHUS TIO
XOJTy PEIICHUS 3a/1a9l, KOMMEHTHPOBATH MOTYUEHHBIH PE3YIIbTAT,

B X0J1¢ 00CY>KJIEHUS 3a4aBaTh BOTIPOCHI TIO CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMBI, peraeMoil 3a/1auH, BEICKA3bIBATh WJICH, HAIICIICHHBIE HA TIOUCK
pEIICHHS, COTMOCTABJIATh CBOM CYXIACHUS C CYXICHUSAMH JIPYTHX
YYaCTHHKOB JHaora, OOHAPYKMBATh PA3JIMUAE W CXOJCTBO TIO3HMITHH, B
KOPpeKkTHOM hopme HopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MPEACTAaBIATh  PE3yJAbTaThl  PEIMICHWS  33/a4d,  HKCIICPUMEHTA,
UCCIICOBAHMS,  TPOEKTa,  CaMOCTOATEABRHO  BBIOMpaTh  ¢opMar
BBICTYIIJICHUSA C yUETOM 33124 MPE3CHTAIMHN W OCOOCHHOCTEH ayIUTOPHH,
MOHWUMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW W
WHIUBUAYATbHOH pPabOThl TIpH  PEMICHUH YyYeOHBIX MaTeMaTHYeCKHAX
3a/1ay;

MPUHUMATH TIEIh COBMECTHOW NIEATEIHPHOCTH, TJIAHUPOBATh OPTaHU3AITHIO
COBMECTHOM paloTHI, pacmpenesiaTh BUAB PpadoT, JTOTOBAPUBATHCA,
00Cy’KIaTh MPOIIECC U pe3ysIbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKHUX
JIIOJICH,

ydacTBOBaTh B TPynmoBeiX (opmax pabotel (oOcyxkmeHus, oOMeH
MHEHUSMH, MO3TOBBIE INTYPMBI W JIPYTHE), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPAUHUPOBATH CBOM JACHCTBHS C APYTHMH YJICHAMW KOMAH/IBI,
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOMIMIA TPOIYKT MO KPUTCPHUSM,
chopMyTMPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHBIE YHHBEpCAJIbHbIE YUeOHBIE IeHCTBUSA
Camoopranuzanus:

CaMOCTOATEILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3a1a4yu (WIH ero
YacTh), BHIOMPATH CMOCOO PEIICHHA C yU4ETOM HMEIOIIMXCS PECYypCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH C YIETOM HOBOM WH(MOPMAITHH,

CaMOKOHTPOJIb, SMOLNOHAJILHBIH HHTEJLIEKT:

BJIAJIETh CcHoco0aMHM  CaMONPOBEPKH, CAMOKOHTPOJA mpoiecca U
pe3ysbpTaTa pelieHrus MaTeEMaTHUECKON 3a1a4H;

NPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEUICHUUN
3aJla4d, BHOCHUTb KOPPECKTUBBI B JCATEIIBHOCTH HA OCHOBE HOBBIX
00CTOATELCTB, HAMACHHBIX OIIMOOK, BHISBJICHHBIX TPYAHOCTEM;
OLICHWUBATh COOTBETCTBUE Pe3yJibTaTa ACATEIBHOCTH MOCTABJICHHOW LEIH
1 YCIIOBUAM, OOBICHATHh MIPUUHUHBI TOCTHXKEHUSA WA HETOCTHXKCHUS 1IEITH,
HaXOJUTh OIIUOKY, JaBATh OIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K xkonmy oOyuenus B 7 KJjacce OOYy4YalOIMUMCSA MOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJIBTATHI:

Yuca v BIYMCJIeHU S

BoimonHATh, coueTas yCTHBIE M THCHMEHHBIC MPUEMBI, apU(PMETHUCCKHUE
JNEHUCTBHS C PAllMOHATIbHBIMU YUCJIAMHU.

HaxoauTe 3HAau€HWA 4YHUCJIOBBIX BBIPAXKEHUH, MNPUMEHATH PA3HOOOPA3HBIC
Croco0bl U MPUEMBI BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUMN, COAECPKAIIMX
OOBIKHOBEHHBIE U JECATUYHBIE APOOU.

[lepexoauts OoT oAHON (hOpPMBI 3ammcH dWcen K Apyrod (mpeoOpa3oBHIBATH
JECATUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATHUHYIO TPOOBH).

CpaBHUBATH U YHOPAIOUMBATH PALMOHATBHBIE YUCIIA.

OKpyrJIATh Ynca.

BrINOMHATH MPUKKUAKY U OLICHKY PE3YJIbTAaTa BHIUMCICHUM, OIIEHKY 3HAUEHUH
YUCJIOBBIX BBIPAKEHHUU. BBIMONHATE AEHCTBUS CO CTEMEHSAMU C HATypPaJIbHBIMU
MOKA3aTEIAMMU.

[IpuMeHAT,  MpPU3HAKK  JEIUMOCTH,  PA30KEHUE HA  MHOXKHUTENH
HATyPaJIbHBIX YUCE]T.

Pemiath mpakTUKO-OPUECHTHUPOBAHHBIE 33/1aUd, CBS3aHHBIE C OTHOILICHUEM
BEJIMYMH, TMPONOPLMOHAIBHOCTHIO BEJIMUMH, MPOLEHTAMHU, WHTEPHPETUPOBATH
pE3yAbTaThl PELICHUS 3aAa4 ¢ YU4ETOM OTPAHWUYEHUMN, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpruBaeMbIX OOBEKTOB.

Anaredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh aireOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTH
€€ B MPOIECCe OCBOCHHUS YUYeOHOTr0 MaTepurara.

Haxoaute 3HaueHHMs OyKBEHHBIX BBIPAKEHUW MOpPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMECHHBIX.

Boinmonuate  mpeoOpa3oBaHWA — LEIOT0  BBIPAXKEHUA B MHOTOWICH
MPUBEICHUEM TTOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbIMoOMHATE yMHOXEHHE OJHOYIEHA HA MHOTOWJIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYITHI KBaJpaTa CyMMBI M KBAJpaTa Pa3HOCTH.

OcyliecTBAATh PA3JI0KEHUE MHOTOUJICHOB HA MHOMKUTEIA C TMOMOIIbIO
BBIHECCHHUSI 32 CKOOKM OOIIero MHOXKHUTENS, TPYNIUPOBKH  CJIaracMbix,
npuMeHeHHUs (HOPMYJT COKPAMEHHOTO YMHOKEHHA.

[TpumeHATh npeoOpa3oBaHUsi MHOTOWICHOB JUISl PEUICHUSA PA3U4HBIX 3a]a4
W3 MAaTEMATHUKHU, CMEKHBIX MPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMU TMOKA3aTESAMH A
npeoOpa3oBaHusl BEIPAKCHUIA.



YpaBHeHUs 1 HEPAaBEHCTBA

Pemare nuHEHHbIE YpaBHEHHS ¢ OJHOW MEPEMEHHON, MPUMEHAS MPaBHIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUJIbHOMY eMy. [IpoBepsATh, ABAETCS
JIM YUCJIO KOPHEM YPABHEHUA.

[TpumenaTs rpaduyueckre METOIBI TIPH PEIICHUH JIMHCHHBIX YPABHEHUHN U UX
CHUCTEM.

[TonGupate TpuUMEpbl MAp YUCEN, ABJISAIOIIUXCA PEUICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS EPEMECHHBIMH.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadyiK JUHEHHOTO ypaBHEHHUS C
JBYMS TICPEMEHHBIMHU, TOJB3YACh TpauKOM, TPHBOJWATH TPUMEPHI PEIICHUS
YPaBHEHUS.

Peuiath cuctemMbl ABYX JIMHEHHBIX YPABHEHUN C IBYMS NEPEMEHHBIMH, B TOM
gucie rpaduIecKu.

CoctaBniaTh M peliaTh JUHEHHOEC YPAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHUA TIO YCJIOBHIO 3aJa4d, HWHTEPIPETUPOBATh B COOTBETCTBHUU C
KOHTEKCTOM 33/1auM MOJTyYCHHBIN pe3yJibTarT.

DyHKIMH

HN3o0paxkath HA KOOPAMHATHOW MPSAMOI TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOPAWHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aMMCHIBATh YMCIIOBbIC MPOMEKYTKH Ha
anreOpandecKoM s3bIKE.

OTMeuarh B KOOPJMHATHOW IMJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOPIMHATaM,
cTpouTth rpaduku muHEHHBIX QyHKIUH. CTponuTth rpadmk PyHKIHH y = [X|.

OnuceiBaTh ¢ TOMOINIBIO (YHKIIUHA W3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU. CKOPOCTb, BPEMS, PACCTOAHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTEILHOCTD, BPEMS, 00bEM PaOOTHI.

Haxonute 3HaueHmne (PyHKITMH IO 3HAUYECHUIO €€ apTyMEHTA.

[Tonumate rpadmuecknii cmocod MPeACTaBICHUS W aHAW3a WH(OpMaImm,
W3BJICKATh W MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konmy oOyuenus B 8 KJjacce o0O0ydarOIIUMCSA MOJYUYUAT CICAYIOIINAE
MPEAMETHBIE PE3YJIBTATHI:

Yucsia u BEIYHUCICHUS

Hcnonb3oBaTh HauajibHbIC TMPEACTABIICHUS O MHOXECTBE ACHCTBUTEIBHBIX
YUCes ISl CPABHEHUA, OKPYTJICHUS] U BBIUUCIICHHUM, N300paXkaTh NCHUCTBUTEIbHBIE
YHCJIa TOYKAMH HA KOOPAWHATHOW MPAMOM.

[IpumenaTs TOHATHE apuU(METHUECKOTO KBAAPATHOTO KOPHSA, HAXOIUTh
KBaJPaTHbIC KOPHH, UCIOJb3Ys MPU HEOOXOIMMOCTH KaJbKYJATOP, BHIMOJHSTH
npeoOpa3oBaHUa BBIPAKEHUM, COACPKAIIUX KBAJAPATHBIE KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEH.



Hcnonw3oBaTh 3anucy OOJIBIIMX W MAJIbIX YKMCENI C MOMOIIBIO ACCATUYHBIX
npodeit u crenenei uncna 10.

Anaredpanyeckue BbIpaKeHUs

[IpuMeHAT, MOHATHE CTENEHU C LEJIbIM  [OKA3aTEIEM, BBIMOJHATh
peoOpa30BaHUA BHIPAXKECHUH, COECPKAIIUX CTEIEHU C LIETbIM MTOKAa3aTeIeM.

BhINOMHATH TOXKACCTBEHHbIC MPEOOPA30BAHUS PALMOHAJBLHBIX BbIPAXKEHUM
Ha OCHOBE MPaBWI JISHCTBUH HAJl MHOTOUJICHAMH U alreOpanuecKuMu JpoOsMu.

PacknanpiBaTh KBAApaTHbIN TPEXUJIECH HA MHOXKUTEH.

[TpumMeHsaTh peoOpa30BaHUs BHIPAXKECHUH SISl PELICHUS PA3IMUYHBIX 3aJa4 U3
MaTEMaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHUs U HEPAaBEHCTBA

Peuiath JiMHEMHBIE, KBAJAPATHBIE YPABHEHHS W PAIMOHAJIbHBIC YPABHCHMS,
CBOJIAIIIMECS K HAM, CUCTEMBI IBYX YPABHEHUN C IBYMS IEPEMEHHBIMHU.

[IpoBoauTe MpOCTENIINE UCCICAOBAHNS YPABHEHUN U CHCTEM YPABHCHW, B
TOM YHCJIE ¢ TPUMEHEHUEM Tpaduuecknx NpeacTaBieHni (YCTaHABINBATh, UMEET
JU YPAaBHCHUE WIM CUCTEMA YPABHEHUHW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, W
nmpouee).

[TepexoauTh OT ciOBeCHOH (OPMYNIHMPOBKH 3aaud K e& anreOpandecKou
MOJIEIM C TOMOIIBKD COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YPaBHCHMUA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M NOJIYYEHHBIN pe3ysbTar.

[TpuMeHAT, CBOWCTBA YMCJIOBBIX HEPABEHCTB JJIsI CPABHEHHWA, OLICHKH,
pemarh JIMHEWHBIE HEPABCHCTBA C OJHOW TMEPEMEHHOW W WX CHUCTEMBI, JaBATh
rpaguUecKyo WLTIOCTPAIIMI0O MHOKECTBA PEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMH

[Torumatre ¥ HUCMONB30BaTh (DYHKITUOHATBHBIC TIOHATHS W SI3BIK (TEPMHHBI,
CUMBOJIMUECKHE O0O03HAUCHHMS), ONPEACNATh 3HAUCHWE (PYHKIMH TIO 3HAYEHUIO
apryMeHTa, ONpeAeaTh CBOHCTBA (PyHKIMH 0 €€ rpaduKy.

Crtpoutb rpadukn d7eMeHTapHBIX (QYHKITUN BHAA!

y=kix,y=x2,y=x3y =[x, y = VX, OnmucsBarh CBOHCTBA UHCIOBON
dbyHKIHH 110 €€ TpaduKy.

K konmy oOyuenus B 9 KkJjacce o0O0OydarOIIUMCSA MOJYYUT CIEAYIOIINAE
MPEMETHBIE PE3YJIBTATHI:

Yuca v BIYMCJIeHU S

CpaBHUBATh U YHNOPAIOUUBATH PALIMOHAIBHBIE U UPPAILMOHAIBHBIC YHCIIA.

BeimonasaTe  apudMeTndeckue ACHCTBHS €  PAlMOHAIBHBIMHA — YHCIIAMH,
coueTras YCTHbIE W TIUCbMCHHBIC TMPUEMBI, BBIMIOJIHATh BBIUMCIICHUS C
UPPALMOHATIBHBIMU YUCJIAMHU.



Haxonute 3HaueHHWs CTeneHE ¢ LEAbIMM MOKA3aTeAMU W KOPHEM,
BBIYMCIIATh 3HAYEHHS YUCTIOBBIX BBIPAYKCHUH.

OKpyrJisiTh JICUCTBUTEIBHBIE YHWCJA, BBIMOIHATh NPUKUIKY PE3yjabTaTa
BBIYMCIICHUHN, OLICHKY YUCJIOBBIX BBIPAKCHHUM.

YpaBHeHUsl U HEPAaBEHCTBA

Pemate nuHElHbIE W KBaApAaTHBIE YPAaBHEHWS, YPABHCHWSA, CBOAAIIMECH K
HUM, MPOCTEHIIINE TPOOHO-PAIMOHAIbHBIC YPABHEHUS.

Pemate cucrempl OBYX JIMHEHHBIX YPAaBHECHHI C OBYMs TEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHCHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCA JIMHEHHBIM.

Pemate TekCTOBBIE 3aJaud  ajareOpanyecKMM CHOCOOOM C  MOMOIIBIO
COCTABJICHUA YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUN C ABYMS MEPEMECHHBIMMU.

[IpoBoauTe MpOCTENIINE UCCICAOBAHNS YPABHEHUN U CHCTEM YPABHCHWM, B
TOM YHCJIE ¢ TPUMEHEHUEM Tpaduuecknx MpeacTaBaeHui (yCTaHABINBATh, UMEET
JI1 YPABHCHUE WJIM CHCTEMA YPABHCHUM PEIIEHUS, €CIIM UMEET, TO CKOJBKO, H
nmpouee).

Peuiath nuHEHHBbICE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, H300paKaTh
PEILICHUE HEPABECHCTB HA YMCIOBOM MPSIMOW, 3aMMUCHIBATH PEIIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemare cHCTEMBI  JIMHEWHBIX  HEPABECHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOUAIOINE KBAJPATHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSAMOM, 3aMUCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUA PA3JIUYHBIX 331a4.

DyHKIMH

PacmioznaBats (yHkmmM w3ydeHHBIX BHIOB. [loka3piBaTh CXEMAaTHUECKH

PacmoIOKEHUE HAa KOOPIWHATHOM MJIOCKOCTH rpadmkoB (GpyHKIUH BUaA: y = kX, y
—kx + b y=kx y=ax2 + bx + ¢ y=x3, y=Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHWH KOA(DPUITMEHTOB, ONMMCHIBATh CBOWCTBA (PYHKITHIA.

Crpoutp u m300pakarh CXEeMATHUCCKH TpapuKA KBAIPATHUHBIX (DYHKITHH,
OTMCHIBATh CBOWCTBA KBAPAaTHUHKBIX (PYHKITHI TI0 UX Tpadukam.

PacmoznaBath kBagpatnuHy0 (GyHKIHIO MO (GopMysie, MPUBOAUTH TTPUMEPHI
KBQIPATUUHBIX (DYHKIIHHA U3 peaTbHOU KU3HH, (PU3UKH, TCOMETPHH.

YucJ10BbIE MOCEA0BATEILHOCTH H MPOT Peccuu

PacmiosnaBath apupMETHUECKYI0 W TEOMETPUUCCKYIO TIPOTPECCHU TIPH
Pa3HbIX crioco0ax 3aJaHus.

BoITTONHATS  BBIYMCIICHHWS € HCIOJIb30BaHWEM (PopMysnT n-ro dieHa
apu(pMETHICCKON W TECOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N UJICHOB.

M3o0paxkath ujieHbl TOCJEAOBATEIBHOCTH TOYKAMUW HAa KOOPJAWHATHOM
MJIOCKOCTH.



Pemats 3amaum, CBS3aHHBIC C YHUCIOBBIMH IOCJIEIOBATEIHLHOCTSIMH, B TOM
YUCJIC 33/1aUM M3 PEATbHOHN JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATUYECKOE TJIAHNPOBAHWE
7 KJTIACC

HavnmeHoBaHMe pa3genoB U Tem
Ne n/n
nporpammbl

Yncna v BolyncneHud. PaynoHanbHble
yuncna

Anrebpanyeckne BbipaXeHus

YpaBHeva N HepaBeHCTBa

KoopaunHatel U rpagukn. ®yHKULNUN

MoBTopeHue n o606 eHMne

OBLW EE KOJIMYECTBO YACOB MO NPOrPAMME

KonnyectBo yacoB

Bcero

25

27

20

24

102

KOHTpO/NbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypchbl

Buonuorteka LLOK
httDs://m.edsoo.ru/7f415b90

Buonuorteka LLOK
https://m.edsoo.ru/7f415b90
Buonuorteka LLOK
https://m.edsoo.ru/7f415b90
Buonuorteka LLOK
httos://m.edsoo.ru/7f415b90

Buonuorteka LLOK
httos://m.edsoo.ru/7f415b90


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

8 K/TACC

Ne n/n

10

OBWEE KONMNYECTBO HACOB MO NPOrPAMME

HavMeHOBaHMWe pas3genioB U Tem
nporpaMmmbl

Uucna v BbluncneHuna. KsagpatHbole KOpHU

Uncna v BoluncneHuda. CTeneHb C LesbIiM
nokKa3saTenem

Anrebpanyeckune BbIpaKeHus.
KBagpaTHbIi1 TPEXU/eH

Anrebpanyeckue BblpaKeHUS.

Anre6bpanueckas gpo6b

YpaBHeHUs 1 HepaBeHcTBa. KBagpaTHble
ypaBHeHUs

YpaBHeHWA U HepaBeHCcTBa. CnUCTeMBbI
ypaBHEHUN

Y paBHeHWs 1 HepaBeHCTBA. HepaBeHCTBA

DOyHKUMN. OCHOBHbIE MOHATUSA

DYHKUMKN. YncnoBble PYHKLMN

MoBTopeHune n 0606 eHMne

KonnyectBo 4acos

Bcero

15

15

15

13

12

102

KOHTpO/IbHbIE
pa6oThbl

MpakTnyeckue
pa6oTsbl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

Bubnuorteka LLOK
httDs://m.edsoo.ru/7f417af8

Buénuorteka LLOK
https://m.edsoo.ru/7f417af8
bunénunoteka LOK
https://m.edsoo.ru/7f417af8
Bubnuorteka LLOK
httos://m.edsoo.ru/7f417af8

bnénunoteka LLOK
httos://m.edsoo.ru/7f417af8

Buonuoteka LLOK
httos://m.edsoo.ru/7f417af8

Buonuorteka LLOK
httos://m.edsoo.ru/7f417af8

bnénunoteka LOK
httos://m.edsoo.ru/7f417af8

Buonuorteka LLOK
httos://m.edsoo.ru/7f417af8

bnénunoteka LOK
httos://m.edsoo.ru/7f417af8


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

9 K/TACC

Ne n/n

OBW EE KONMNYECTBO YACOB MO NPOrPAMME

HavmMeHOBaHMWe pas3genioB U Tem
nporpaMmmbl

Uucna un BblunmcneHuns. [LeicTBUTENbHbIE
yucna

Y paBHEHUS U HEPABEHCTBA. Y paBHEHUS C
O4HOW nMepemMeHHO

Y paBHeHUA 1 HepaBeHcTBa. CUCTeMb
ypaBHEHMW

Y paBHeHUA U HepaBeHCTBa. HepaBeHcTBa

D yHKLMN

Uucnosble nocnesoBaTesibHOCTH

MoBTopeHue, 0606 EeHNE, CUCTEMATU3ALNA

3HAHUM

KonnyectBo 4acos

Bcero

14

14

16

16

15

18

102

KOHTpO/IbHbIE
paboThl

MpakTuyeckue
pa6oThbl

ONeKTPOHHbIE
(unpos.ble)
obpasoBaTefibHble

pecypchl

bnénunoteka LOK
httDs://m.edsoo.ru/7f419d08
Buonuoteka LLOK
https://m.edsoo.ru/7f419d08

bnénunoteka LOK
https://m.edsoo.ru/7f419d08

bnénunoteka LOK
httos://m.edsoo.ru/7f419d08

Bunonuoteka LLOK
httos://m.edsoo.ru/7f419d08
bnénunoteka LOK
httos://m.edsoo.ru/7f419d08

bnénunoteka LOK
httos://m.edsoo.ru/7f419d08


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

NOYPOYHOE INMJIAHNPOBAHWE

7 KJTACC
Ne
Tema ypoka
n/n
1 MoHATME payMoOHanbHOro Yucna
) ApnihmeTnyeckme geincTems ¢
paLnoHanbHbIMU Ynucnamu
ApudmeTnyeckme felicTBus ¢
3 paLnoHanbHbIMU Ynucnamu
ApudmeTnyeckme felicTBus ¢
4 paLnoHanbHbIMU Yncnamu
ApudmeTnyeckme felicTBus ¢
> paLnoHanbHbIMU Ynucnamu
ApnihmeTnyeckme geincTems ¢
° paLnoHaNbHbIMU Yucnamu
; CpaBHeHMWe, ynopagouneaHue
paLnoHanbHbIX YKCEN
CpaBHeHMWe, ynopagouneaHume
8 paLMoHaNbHbIX YnCeN
9 CpaBHeHMWe, ynopagounBaHume
paLnoHanbHbIX YKUCeN
CTeneHb C HaTypanbHbIM
10 nokasaTenem
1 CTeneHb C HaTypanbHbIM

nokKasaTtesiem

Konn4yectBo yacos

Bcero

KOHTpO/NbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

JaTta
Nn3yyeHus

ONEeKTPOHHbIE

umM@ppoBble
o6pasoBaTesibHble

pecypchbl

Buonuoteka LLOK
httDs://m.edsoo.ru/7f4211de

bubnnoteka LOK
httos://m.edsoo.ru/7f421382


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

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CTeneHb C HaTypasibHbIM
nokasaTenem

CTeneHb C HaTypasibHbIM
nokasaTenem

CTeneHb C HaTypasibHbIM
nokasaTefiem

PelleHne OCHOBHbIX 3ajay Ha Apo6u,
MPOLEHTHI U3 PeanbHON NPaKTUKK
PelleHne OCHOBHbIX 3ajay Ha Apo6u,

MPOLEHTHI U3 peanbHON NPakKTUKK

PeweHne OCHOBHbIX 3aay Ha ,D.p06l/l,
NPOUEHTHI N3 peaan0|7| NPaKTUKn

PeweHne 0CHOBHbIX 3afia4 Ha Apobu,
MPOLEHTbI U3 peaibHOW NPaKTUKK
Mpr3HaKN fennMoCTU, pasfioXeHus
Ha MHOXWUTENU HATypanbHbIX YUCEN
Mpr3HaKN fennMocCTU, pasfioXeHus
Ha MHOXWUTENU HATypanbHbIX YUCEN
PeanbHble 3aBucumoctu. MNpamaa n
obpaTHaa NponopLUOHANbHOCTH
PeanbHble 3aBucumoctu. MNpamaa n
obpaTHaa NponNopLUOHaANbHOCTH
PeanbHble 3aBucumoctu. MNpamaa n
obpaTHaa NpPonopLUOHANbHOCTH
PeanbHble 3aBucumoctu. MNpamaa n
obpaTHaa NponNopLUOHaANbHOCTH
KoHTponbHas paboTa no teme
"PaunoHanbHble yucna"

buénnoteka LOK
httDs://m.edsoo.ru/7f42154e

bubnnoteka LLOK
https://m.edsoo.ru/7f4218be


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

26

27
28

29

30

31

32

33

34

35

36

37

38

BYKBEHHbIE BbIpaXeHUA

®opmynbl

®opmynsbl

MepemeHHble. JlonyCcTUMbIE 3HAYEHUS
nepemMeHHbIX

Mpeobpa3oBaHue 6YKBEHHbIX
BblpaXXeHWIA, pacKpblTUe CKOOOK U
npueBefeHune NOA06HbLIX cnaraemMblX
Mpeo6pa3oBaHue 6YKBEHHbIX
BblpaXX€HWIA, pacKpblTue CKOHOK 1
npueBefeHune NOA06HbLIX cnaraemMblX
Mpeobpa3oBaHue BYKBEHHbIX
BblPaXXEHWIA, pacKpblTue CKOHOK U
npueBefeHune NOA06HbLIX cnaraemMblX
Mpeobpa3oBaHue BYKBEHHbIX
BblpaXKeHWU, pacKpbiTe CKOOGOK K
npueefeHune Nofo6HbIX cnaraemMblX
CBoicTBa CTENEHMW C HATYPaNbHbIM
nokasaTenem

CBoicTBa CTENEHMW C HATYPANbHbIM
nokasaTenem

CBoicTBa CTENEHMW C HATYPaNbHbIM
nokasaTenem

MHOro4neHsbl

MHOrouneHsbl

Buonuoteka LLOK
https://rn.edsoo.ru/7f41feec

buénnoteka LOK
https://rn.edsoo.ru/7f41fafa

bubnnoteka LOK
https://rn.edsoo.ru/7f41fd70

Buonuoteka LLOK
https://rn.edsoo.ru/7f421382
buénmnoteka LOK
https://rn.edsoo.ru/7f42154e
bubnnoteka LOK
https://rn.edsoo.ru/7f4218be
bubnnoteka LOK
https://rn.edsoo.ru/7f42276e

buénmnoteka LOK
https://rn.edsoo.ru/7f422930


https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39

40

41

42

43

44

45

46

47

48

49

50

51

52

CHOXEHME,BHHMTaHME,yMHOXEHMe
MHOro4seHoOB

CﬂOXeHMe,BHHMTaHME,yMHOXEHMe
MHOTo41€eH0B

CHOXGHME,BHHMTaHME,yMHOMEHMe
MHOro4sieHoB

CﬂOXeHMB,BHHMTaHMe,yMHOXBHMe
MHOTO4/71€HO0B

®opmynbl COKpaweéHHoro
YMHOXEHUSA

®opmynbl coOKpauw,éHHOro
YMHOXEHUSA

®opmynbl COKpaweéHHoro
YMHOXEHUSA

dopmynbl coOKpauw,éHHOro
YMHOXEHUSA

®opmynbl COKpaweéHHoro
YMHOXEHUSA

PasnoxeHne MHOro4/ieHOB Ha
MHOXUTeNu

Pa3no)xeHne MHOTO4Y/IeHOB Ha
MHOXUTeNu

PasnoxeHne MHOro4/ieHOB Ha
MHOXUTeNu

Pa3noXeHne MHOTO4Y/IeHOB Ha
MHOXUTeNu

KoHTponbHas paboTa no teme
"Anrebpanyeckue BbipaxeHuma"

buénnoteka LOK
httDs://m.edsoo.ru/7f422af2

bubnnoteka LLOK
https://m.edsoo.ru/7f422cc8

buénmnoteka LLOK
httDs://m.edsoo.ru/7f422fca

bubnmnoteka LLOK
https://m.edsoo.ru/7f423182

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

Buonuoteka LLOK
https://m.edsoo.ru/7f42464a

buénnoteka LOK
httos://m.edsoo.ru/7f424¢c12

bubnnoteka LOK
https://m.edsoo.ru/7f424fd2

bubnnoteka LLOK
httos://m.edsoo.ru/7f4251d0

bubnnoteka LOK
httos://m.edsoo.ru/7f423312

bubnmnoteka LLOK
httos://m.edsoo.ru/7f4237fe

buénnoteka LOK
httos://m.edsoo.ru/7f4239de


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

53

54

55

56

57

58

59

60

61

62

63

64

Y paBHeHue, npasuna
npeobpa3oBaHnNs ypaBHEHMA,
PaBHOCWMNbHOCTb YPaBHEHMWIA

JInHenHOe ypaBHeHNE C OQHON
NepeMeHHON, pelweHmne MUHERHbIX
ypaBHEHMW

JInHenHOe ypaBHEHNE C OQHON
NepeMeHHON, pelweHmne MTNHEWHbIX
ypaBHEHMWA

JlnHenHOe ypaBHeEHNE C OQHON
NepeMeHHON, peweHmne MTNHERHbIX
ypPaBHEHMW

PeweHne 3agay4y c NOMOLLbIO
ypaBHEHMW

PeweHne 3afa4y ¢ NOMOLLbIO
ypaBHEHMWA

PeweHwne 3agay C NOMOLLbIO
ypaBHEHMWN

PeweHne 3afa4y ¢ NOMOLLbIO
ypaBHEHMWA

NnHeiiHoe ypaBHEHME C ABYMSA
nmepemMeHHbIMU U ero rpauk
NnHeliHoe ypaBHEHUNE C ABYMSA
nepeMeHHbIMMW 1 ero rpaguk
CucteMa ABYX IMHENHbIX YPaBHEHW
C ABYMS NepeMeHHbIMM

Cuctema ABYX NIMHENRHBIX YypaBHEHU
C ABYMSA NepeMeHHbIMMK

buénnoteka LOK
https://m.edsoo.ru/7f420482

buénmnoteka LOK
httos://m.edsoo.ru/7f42064e

Buonuoteka LLOK
httos://m.edsoo0.ru/7f420806

buénmnoteka LOK
httos://m.edsoo.ru/7f4209a0

Buonuoteka LLOK
httos://m.edsoo.ru/7f420e6e

buénnoteka LOK
httos://m.edsoo.ru/7f427¢32

bubnnoteka LOK
httos://m.edsoo.ru/7f427e8a

buénnoteka LOK
httos://m.edsoo.ru/7f42836¢


https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

65

66

67

68

69

70
71

72

73

74

75

76

77

78

79

80

Cucrtema ABYX JIMHENHbIX YpaBHEHUI
C ABYMS NepeMeHHbIMM

CucteMa ABYX IMHENHbIX YPpaBHEHWN
C ABYMS NepeMeHHbIMU

PelweHne CUCTEM YpaBHEHUI

PelleHWe CUCTEM YpaBHEHUI

PelweHne CUCTEM YpaBHEHU

PeweHune CUCTEM ypaBHEHWIA
PeweHne cCUCTEM YPaBHEHUT

KoHTponbHasa paboTta no teme
"JInHeHble ypaBHEHMNA"

KoopAuHaTa TOUKU Ha NpsiMOli

UucnoBble MPOMEXYTKM

UncnoBble MPOMEXYTKM

PaccTosiHMe Mexay ABYMS TOUKaMu
KOOPAMHATHOW Npsamoii

PaccTosiHMe Mex Ay ABYMS TOUKaMu
KOOPAWHATHON Npsmoii

I'Ipmvloyroanaﬂ CncteMa KoopagunHart
Ha NI0CKOCTHK

MpsMoOyronbHas cMcTema KOOpAauHat
Ha NA0CKOCTU

MpumMepbl FrpaMKoB, 3agaHHbIX

Buonuoteka LLOK
httDs://m.edsoo.ru/7f4284de

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

buénmnoteka LOK
https://m.edsoo.ru/7f4287d6

bubnnoteka LOK
httos://m.edsoo.ru/7f421044

bubnnoteka LOK
httos://m.edsoo.ru/7f41de76

bubnmnoteka LLOK
httos://m.edsoo.ru/7f41dff2

bubnnoteka LOK
https://m.edsoo.ru/7f41el6e

bubnnoteka LLOK
httos://m.edsoo.ru/7f41le42a

Buonuoteka LLOK


https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

81

82

83

84

85

86

87

88

89

90

91

92

93
94

95

hopmynamu

Mpumepbl rpaMKoB, 3af4aHHbIX
hopmynamu

Mpumepbl rpamMKoB, 3agaHHbIX
hopmynamu

UTeHune rpakoB peanbHbIX
3aBUCUMOCTEN

UTeHMne rpadmkKoB peanbHbIX
3aBUCUMOCTEMN

MoHATHE YyHKLUN
Mpatpmk pyHKLUN

CBolicTBa (hyHKL NI

CBoicTBa PyHKL NI

NTnHenHasa yHKuma

NTnHenHasa hyHKuma

MocTpoeHune rpadka NMHENRHO
DYHKLMM

MocTpoeHune rpadrka NMHENHO
DYHKLMM

Mpauk GyHKUMN Yy =|X|

Mpatmk pyHKLUN Y =|X|
KoHTponbHasa paboTa no Teme
"KoopaunHaTbl 1 rpauku. ®yHkuum"

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

bubnmnoteka LLOK
https://m.edsoo.ru/7f41ed80

buénnoteka LOK
https://rn.edsoo.ru/7f41ea24

bubnnoteka LOK
https://rn.edsoo.ru/7f41ef06

Buonuoteka LLOK
https://rn.edsoo.ru/7f41f078
buébnmnoteka LOK
https://rn.edsoo.ru/7f41f1fe
Buonuoteka LLOK
https://rn.edsoo.ru/7f427282
buébnmnoteka LOK
https://rn.edsoo.ru/7f427412
bubnmnoteka LOK
https://rn.edsoo.ru/7f426d1e

Buonuoteka LLOK
https://rn.edsoo.ru/7f41f50a


https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

96

97

98

99

100

101

102

/ Bcepoccuiickas npoBepoyvHas
pa6oTta

MToroBsas KOHTponbHas paboTa /
Bcepoccuiickas npoBepoyHas paboTta

MoBTOpPEHME OCHOBHbIX MOHATUI U
MeTOJ0B Kypca 7 Knacca, 0606ueHmne
3HaHWN

MoBTOpPEHME OCHOBHbIX MOHATUIA U
MeTOJ0B Kypca 7 Knacca, 0606l eHmne
3HaHui

MoBTOPEHME OCHOBHbIX MOHATUIA U
MeTOJ0B Kypca 7 Knacca, 0606ueHmne
3HaHWM

MoBTOpPEHME OCHOBHbIX MOHATUIA U
MeTOJ0B Kypca 7 Knacca, 0606uieHmne
3HaHui

MoBTOpPEHME OCHOBHbIX MOHATUIA U
MeTOJ0B Kypca 7 Kfacca, 0606ueHmne
3HaHui

nOBTOpeHI/Ie OCHOBHbIX MOHATUIA 1

MeTOJ0B Kypca 7 Kfiacca, 0606l eHmne
3HaHWN

OBW EE KONMNYECTBO YACOB INO
MPOrPAMME

Buonuoteka LLOK
https://rn.edsoo.ru/7f429c6¢

bubnnoteka LLOK
https://rn.edsoo.ru/7f429f32

buénmnoteka LOK
https://rn.edsoo.ru/7f42a0e0

bubnnoteka LOK
https://rn.edsoo.ru/7f42a27a

Buonuoteka LLOK
https://rn.edsoo.ru/7f42a900


https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

No
n/n

10

11

12

13

Tema ypoka

KBagpaTHbIl/i KOpeHb M3 yucna

MoHaTne 06 mnppaynoHaabHOM 4ucne

JecaTuuHble NpUBAMKEHUS
nppaLuoHanbHbIX Yncen

[JecATnYHbIE I'IpI/I6I'II/I)KEHI/IFI
mppaunmoHanbHbIX YNUCEN

LeAcTBUTENbHbIE YnCna
CpaBHeHUe JeACTBUTENbHbIX YNCEN
CpaBHeHUe JeACTBUTENbHbIX YNCEN

ApnhMeTNYECKNIA KBagpaTHbIN
KOpEHb

YpaBHeHME BMaa X2= a
CBoicTBa apupmMeTuyecKnx
KBafpaTHbIX KOPHEW
CBoicTBa apupmMeTUyecKnx
KBafpaTHbIX KOPHEW
Mpeo6pa3oBaHne YNCMOBLIX
BbIPaXEHWIA, cogepxalymnx
KBafpaTHbIe KOPHU

Mpeo6pa3oBaHne YNCMOBLIX

KonnyectBo 4acoB

Bcero

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONEeKTPOHHbIE

ungppoBble
obpasoBaTesibHble

pecypchl

bubnnoteka LLOK
https://m.edsoo.ru/7f42d452

buénnoteka LOK
https://m.edsoo.ru/7f42eaaa

buénmnoteka LOK
httos://m.edsoo.ru/7f42d862

Buonuoteka LLOK
httos://m.edsoo.ru/7f42d862

bubnnoteka LOK
https://m.edsoo.ru/7f42dd26

Buonuoteka LLOK


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

14

15

16

17

18

19

20

21

22

23
24

BbIPaXEHWA, cogepxalymnx
KBajpaTHbIe KOPHU
Mpeobpa3oBaHWe YNCNOBbIX
BblpaXKeHWiA, cogepxalyunx
KBafpaTHbIE€ KOPHMU
Mpeo6pa3oBaHne YNCMOBLIX
BblpaXKeHWiA, cogepxalyunx
KBajpaTHble KOPHU

CTteneHb C UeNbIM NoKasaTenem

CTaHgapTHas 3anuchb yncna.
Pa3mepbl 06BbEKTOB OKpYXaloLiero
Mupa (0T 3N1eMeHTapHbIX YacTuy, Ao
KOCMWYECKNX 0O6BEKTOB),
4NTeNbHOCTb MPOLECCOB B
OKpyXatolem mupe

CBolicTBa CTEMEHW C LE/bIM
nokKasaTenem

CBoiicTBa CTENEHM C Luenbim
noKasaTenem

CBolicTBa CTEMEHW C LE/bIM
nokasaTenem

CBoiicTBa CTENEHM C Luenbim
noKasaTenem

CBoiicTBa CTEMEHUN C LENbIM
nokasaTenem

KBagpaTHbIil TPEXU/eH

KBagpaTHbIil TpéxuneH

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

buénnoteka LOK
https://rn.edsoo.ru/7f42e0be

bubnnoteka LOK
https://rn.edsoo.ru/7f42e262

bubnnoteka LLOK
https://rn.edsoo.ru/7f4354a4

bubnnoteka LOK
https://rn.edsoo.ru/7f436098

buénnoteka LOK
https://rn.edsoo.ru/7f435648

Buonuoteka LLOK
https://rn.edsoo.ru/7f435648

buébnmnoteka LOK
https://rn.edsoo.ru/7f435648

Buonuoteka LLOK
https://rn.edsoo.ru/7f43599a

buénmnoteka LOK
https://rn.edsoo.ru/7f435ed6


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

25

26

27

28

29

30

31

32

33

34

35

36

37

Pa3noxeHune kBagpaTtHOro
TPEXYseHa HA MHOXUTENN

PasnoxeHune KBagpaTtHoro
TpéXHI’IEHa Ha MHOXWUTENN

KoHTponbHasa paboTa no Temam
"KBafpaTHble KOpHU. CTeneHwn.
KBagpaTHbIil TpexuneH"

Anrebpaunyeckas gpobb

ﬂ,OI’IyCTVIMbIe 3HayeHuUs
nepemMeHHbIX, BXOAALWNX B
anre6pa|/|'-|eCK|/|e BblpaXeHns

,ﬂ,OI'IyCTl/IMbIe 3Ha4vYeHnA
nepemMeHHbIX, BXOAALWNX B
anre6pa|/|'-|eCK|/|e BblpaXeHns

OCHOBHOE CBOWCTBO
anrebpanyeckoin gpobu

CokpalyeHune gpobeii

CokpauieHune gpobei

CokpalyeHue gpobeii

CnoxeHue, BblUMTAHNE, YMHOXEHUE
N feneHne anrebpanyecknx gpoberi

CnoXeHue, BblYMTaHNE, YMHOXEHUE
n feneHne anrebpanyecknx gpoberi

CnoxeHwue, BblUnTaHUe, YMHOXeHNe

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

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

Buonuoteka LLOK
https://m.edsoo.ru/7f42ec80

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

bubnnoteka LOK
https://rn.edsoo.ru/7f4308e6

bubnnoteka LOK
https://m.edsoo.ru/7f430a8a

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

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

Buonuoteka LLOK
https://m.edsoo.ru/7f43128c

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

bubnnoteka LLOK


https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

38

39

40

41

42

43

44

45

46

47

48

49

N feneHne anrebpanyecknx gpoberi

CnoxeHue, BblUMTaHWNE, YMHOXEHUE
N feneHne anrebpanyecknx gpoberi

Mpeo6pa3oBaHMe BbIpaXXEHMUIA,
copepxauwmux anrebpanyeckme
apo6w

Mpeobpa3oBaHue BblpaXeHUN,
cogepxalinx anrebpanyeckume
apobm

Mpeo6pa3oBaHMe BbIpaXKEHMUIA,
cojepxaliux anrebpanyeckme
apobu

KoHTponbHas paboTa no teme
"Anrebpanyeckas gpobo"

KBagpaTHoe ypaBHeHUe

HenonHoe KkBagpaTHOe ypaBHeHUE

HenonHoe KBafpaTHOE ypaBHEHUe

dopmyna KOpHen KBagpaTHOTO
ypaBHeHMA

dopmMyna KOpHei KBafpaTHOro
ypaBHeHUA

dopmMyna KopHei KBafpaTHOro
ypaBHeHUA

Teopema Buerta

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

bubnmnoteka LLOK
https://m.edsoo.ru/7f431a20

bubnmnoteka LLOK
https://rn.edsoo.ru/7f43259c¢

buénnoteka LOK
https://rn.edso0.ru/7f432736

bubnnoteka LOK
https://rn.edsoo.ru/7f432736

buébnmnoteka LOK
https://rn.edsoo.ru/7f431d36
buénnoteka LOK
https://rn.edsoo.ru/7f42eela
Buonuoteka LLOK
https://rn.edsoo.ru/7f42eela
buénmnoteka LOK
https://rn.edsoo.ru/7f42eela

buénmnoteka LOK
https://rn.edsoo.ru/7f42f158

Buonuoteka LLOK
https://rn.edsoo.ru/7f42f3f6

buébnmnoteka LOK
https://rn.edsoo.ru/7f42f5a4

buébnmnoteka LOK
https://rn.edsoo.ru/7f42fef0


https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

50

51

52

53

54

55

56

57

58

59

60

Teopema Buerta

PelweHne ypaBHEHWIA, CBOAALLUXCA K

KBaApaTHbIM

PelweHne ypaBHEHWIA, CBOAALLMXCSA K

KBagpaTHbIM

MpocTeiiwmne apo6HO-
paynoHanbHble ypaBHEHUS
MpocTewmne gpobHO-
paynoHanbHble ypaBHEHUS

PeweHne TeKCTOBbIX 3agay C
nNOMOLW b KBaApaTHbIX ypaBHEHMVI

PeweHne TEKCTOBBIX 3afay C
MOMOLLbK KBafpaTHbIX YPaBHEHU

KoHTponbHaa paboTta no teme

"KBafpaTHble ypaBHeHua"

JinHeliHoe ypaBHeHUE C 4BYMSA
nepemMeHHbIMU, ero rpaduk,
npUMepbl peweHns ypaBHeHUN B

LnenblxX 4nucnax

JNinHelHoe ypaBHeHUE C 4BYMSA
nepemMeHHbIMU, €ro rpaduk,
npUMepbl peweHns ypaBHEHUN B

LuenblX 4nucnax

JNinHelHoe ypaBHeHUE C 4BYMSA
nepemMeHHbIMU, €ro rpaduk,
npUMepbl peweHns ypaBHEHUN B

LenblX Hnucnax

Buonuoteka LLOK
https://m.edsoo0.ru/7f430076

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

bubnnoteka LOK
https://rn.edsoo.ru/7f43c3d0

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

buénnoteka LOK
https://m.edsoo.ru/7f432b6e

bubnnoteka LLOK
https://rn.edsoo.ru/7f42f75c¢

bubnmnoteka LOK
https://rn.edsoo.ru/7f42f8f6

bubnnoteka LOK
https://rn.edsoo.ru/7f4301f2


https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

62

63

64

65

66

67

68

69

70

71

PelweHne CUCTEM ABYX JIMHERHBIX
YPaBHEHWI ¢ 4BYMS NMEPEMEHHbIMY

PelleHne CUCTEM ABYX JIMHERHBIX
YPaBHEHW C 4BYMS NMEPEMEHHbIMY

PelweHne CUCTEM ABYX JIMHERHBIX
YPaBHEHWI ¢ 4BYMS NMEPEMEHHbIMY

MpruMepbl peweHnNs CUCTEM
HENMMHENHBbIX YPaBHEHWNIA C ABYMSA
nepemMeHHbIMK

Mpumepbl pelweHNa CUCTEM
HENTMHENHbIX YPaBHEHWIA C ABYMSA
MmepeMeHHbIMU

Mpathuueckasa nHTepnpeTayma
YpaBHEHNS C ABYMS NEPEMEHHbIMMN U
CUCTEM NIMHENHBIX YPaBHEHUI C
OBYMS NepeMeHHbIMU

pahuueckasd nHTepnpetayns
YpaBHEHNSA C ABYMS NEePEMEHHbIMU U
CUCTEM NIMHENHBIX YPaBHEHUI C
LBYMS MepeMeHHbIMU

PeweHne TeKCTOBbIX 3agay C
MOMOLLbIO CACTEM YPaBHEHWUI
PeweHune TEKCTOBbLIX 3a4ay C
MOMOLLbIO CACTEM YPaBHEHWUI
PeweHne TeKCTOBbIX 3agay C
MOMOLLbIO CUCTEM YPaBHEHWUI

UncnoBble HepaBeHCTBA U UX
cBolicTBa

bubnmnoteka LLOK
httDs://m.edsoo.ru/7f43d6d6

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


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

72

73

74

75

76

77

78

79

80

81

82

83

84

YncnoBble HepaBeHCTBA U UX
cBolicTBa

HepaBeHCTBO C OAHON NEPEMEHHOI
NnHeliHble HepaBeHCTBA C OA4HOIA
MepeMeHHON N UX pelleHmne
JInHeHble HepaBEHCTBA C OQHO
MepemMeHHOl U UX pelleHne
JInHeAHble HepaBEHCTBA C O4HO
MepeMeHHOl N UX pelleHmne
CuUCTeMbl IUHENHBIX HEPABEHCTB C
OfHOW MEPEMEHHOW N UX PELleHne
CUCTeMbl IUHENHBIX HEPABEHCTB C
OLHOW MEPEMEHHOW N UX PeLleHne
CUCTeMbl IUHENHBIX HEPABEHCTB C
OfHOW MEPEMEHHOW N UX PELIeHNe
N306paxeHne pelleHns NUHERHOro
HepaBeHCTBAa U UX CUCTEM Ha
YMUCNOBON MPAMONA

M306paxeHne pewleHna NMHENRHOTO
HepaBeHCTBA U UX CUCTEM Ha
YMUCNOBON MPAMONA

KoHTponbHasa paboTa no Temam
"HepaBeHcTBa. CUCTEMBI
ypaBHeHUn"

MoHATHE DYyHKLUN

O6nacTb onpefeneHns U MHOXEeCTBO
3HAUYEHWNA YyHKLUN

buénmnoteka LOK
https://m.edsoo.ru/7f42c692

buénnoteka LOK
https://m.edsoo.ru/7f42c840

bubnnoteka LLOK
https://m.edsoo.ru/7f42cb88

bubnnoteka LOK
https://rn.edsoo.ru/7f42cd2c

bubnnoteka LOK
https://m.edsoo.ru/7f42c9e4

bubnnoteka LLOK
https://m.edsoo.ru/7f42c9e4

bubnnoteka LOK
https://m.edsoo.ru/7f433c12

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


https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85
86

87

88

89

90

91

92

93

94

95

96

97

Cnoco6bl 3agaHna PYyHKUWIA
Mpatpuk pyHKLUN

CBolicTBa PYHKLMN, UX
oTobpaxeHue Ha rpaguke

UTeHune 1 nocTtpoeHue rpaMkKos
hyHKUWMNA

Mpumepbl rpadhMKOB PYyHKLNUA,
oTpaxal Ll mnx peanbHble NpoLUecchl

®YHKLMWN, ONUCHIBAOLLKE NPAMYIO U

06paTHY0 NPONOpPLMOHANbHbIE
3aBUCUMOCTHU, UX rpaduku

Mmnepbona

Mmnep6ona

Mpamk pyHKUUN Yy = X2

DYHKUMN Y =X2y = X3y = VX, ¥y =
|X|; rpapuueckoe peweHmne
YPaBHEHW N CUCTEM ypaBHEHMWA
MoBTOpeHWEe OCHOBHbIX MOHATUI U
METOA0B KypcoB 7 U 8 Knaccos,
0606LLeHNe 3HaHWA/
Bcepoccuiickad npoBepoYHas
paboTa

MToroBasa KoHTponbHasa paboTa /
Bcepoccuiickad npoBepoYHas
pa6oTa

nOBTOpeHI/Ie OCHOBHbIX MOHATUN 1

buénnoteka LOK
https://rn.edsoo.ru/7f434bbc

Buonuoteka LLOK
https://m.edsoo.ru/7f4343e2

buénnoteka LOK
https://m.edsoo.ru/7f434572

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

bubnnoteka LOK
https://m.edsoo.ru/7f4371aa

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


https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

98

99

100

101

102

METOLO0B KYypCcOB 7 1 8 Kaccos,
0606LLeHMe 3HAHUA

MoBTOpPEHME OCHOBHbIX MOHATUIA U
METOA0B KYypCcOB 7 1 8 Knaccos,
0606LLeHNe 3HAHUIA

MoBTOpPEHME OCHOBHbIX MOHATUIA U
METOA0B KYypCcOB 7 1 8 Knaccos,
0606LLeHMe 3HAHUA

MoBTOpPEHME OCHOBHbIX MOHATUIA U
METOA0B KypcoB 7 1 8 Knaccos,
0606LLEHME 3HAHWA

MoBTOpEHWE OCHOBHbIX MOHATUI U
METOA0B KYypCcOB 7 1 8 Knaccos,
0606LLeHMe 3HAHUA

MoBTOpEHWE OCHOBHbIX MOHATUI U

METOA0B KYypCcOB 7 1 8 Knaccos,
0606LLeHME 3HAHUA

OBWEE KONMMNYECTBO YACOB IO
MPOrPAMME

102

buénnoteka LOK
https://rn.edsoo.ru/7f43736¢

bubnnoteka LOK
https://rn.edsoo.ru/7f437510

Buonuoteka LLOK
https://rn.edsoo.ru/7f4376b4

buénnoteka LOK
https://rn.edsoo.ru/7f436b88

buénnoteka LOK
https://rn.edsoo.ru/7f437858


https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

KonuuyectBo uacos DJeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bcero Kontpoarubie | HMpaxrueciue i[syqeﬂnﬂ :6];!:1];033Te.nbﬂble
padoTbI padoThI pecypent
PammonanpHble yncha,
1 UppaLUOHAJILHBIEC YUCJIA, KOHEUYHBIE U 1
OecKOHEeUHBIE AeCATUUHbIE IPOOU
MHO:k€eCTBO AeHCTBUTEIbHBIX YHCET,
2 NEUCTBUTEIbHBIE YHCIA KaK 1
OecKOHEeUHBIE AeCATUUHbIE IPOOU
B3anMHO OHO3HAYHOE COOTBETCTBUE
3 MeX1y MHOXKECTBOM J€HCTBUTENIbHBIX !
YHUCeJl U MHOKECTBOM TOYEK
KOOPAMHATHON MPsIMOI
CpaBHeHue 1elCTBUTEIbHBIX YHCE,
4 apudmernueckue NelCTBUS C 1
NeMCTBUTENbHBIMU YHCIaMU
5 [MpubmmwkéHHOe 3HAUSHNE BETMYUHBI, !
TOYHOCTb NPUOIMKEHUS
OxpyrieHue qucen 1
OxpyrieHue qucen 1
g IIpukuaka v OLieHKA PE3yJIbTATOB |
BBIYMCJIEHUN
9 IIpukuaka v OLieHKA PE3yJIbTATOB |
BBIYMCJIEHUN
10 JIunelinoe ypasHeHue. Pemenne 1 bubmmorex LIOK




11

12

13

14

15

16

17

18

19

20

21

22

ypaBHeHUI, CBOAALWUNXCSA K NMHEAHbBIM
JTlnHenHOe ypaBHeHMWe. PeweHne

YPaBHEHUW, CBOAALLNXCSA K MTUHENHBIM

KBafpaTHOoe ypaBHeHue. PeweHune
ypaBHeHUi, CBOAALLNXCS K
KBagpaTHbIM

KBagpatHoe ypaBHeHue. PeweHue
ypaBHeHUli, CBOAALLNXCS K
KBajpaTHbIM

BrvkBagpaTHble YpaBHEHUS

BrvkBagpaTHble YpaBHEHUS

MpuMepbl peweHns ypaBHeH I
TpeTbel 1 YeTBEPTON cTeneHel
Pa3NoXeHNeM Ha MHOXUTENN

Mpumepbl peweHns ypaBHeHN
TpeTbel 1 YeTBEPTON cTeneHel
pPasnoXXeHMem Ha MHOXUTeNu
PeweHne opo6HO-paLMoHanbHbIX
ypaBHEHMWA

PeweHne opo6HO-paLMoHanbHbIX
ypPaBHEHMWA

PelweHne TeKCTOBbIX 3ajau
anrebpanyeckum mMeToA0OM
PelweHne TeKCTOBbIX 3ajau

an F96pal/l‘-IeCKI/IM METOAO0M

PeweHne TeKCTOBbIX 3ajau

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

Buonuoteka LLOK
https://rn.edsoo.ru/7f43c542

buénnoteka LOK
https://rn.edsoo.ru/7f43c542

Buonuoteka LLOK
https://rn.edsoo.ru/7f43c3d0

buénmnoteka LOK
https://rn.edsoo.ru/7f43c3d0

bubnnoteka LOK
https://rn.edsoo.ru/7f43c9b6

bubnnoteka LLOK
https://rn.edsoo.ru/7f43c9b6


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

24

25

26

27

28

29

30

31

32

33

34

anrebpanyeckum mMeToaoM

KoHTponbHasa paboTa no Teme
"YpaBHeHUsA C O4HON NepeMeHHOn"

YpaBHeHWe C ABYMSA NMEePEMEHHbIMMN 1
ero rpauk
YpaBHeHWe C ABYMSA NePEMEHHbIMMN 1
ero rpaguk
Cucrtema ABYX JIMHENHbIX YpaBHEHUI
C ABYMA NepemMeHHbIMU 1 eé pelleHune

CucteMa ABYX IMHENHbIX YPaBHEHWN
C ABYMS NMEPEMEHHbIMMN W eé peLleHue

CucTema ABYX JIMHERHBIX YpaBHEHU
C LBYMS NMEPEMEHHbLIMU U €€ pelleHune

CucTema ABYX JIMHERHbIX YpaBHEHU
C LBYMS NMEPEMEHHbLIMU U €€ pelleHune

PeweHne cncTeMm ABYX ypaBHEHUI,
OflHO M3 KOTOPbIX NNHEHOe, a Apyroe
— BTOPOW CTeneHwn

PelweHne cucTtem ABYX YpaBHEHUN,
OflHO M3 KOTOpPbIX NNHEHOe, a Apyroe
— BTOPOW CTeneHwn

PeweHne cucTeM ABYX ypaBHEHUI,
OAHO M3 KOTOPbIX NNHERHOE, a Apyroe
— BTOPOW CTeneHwn

PeweHne cncTeM ABYX ypaBHEHUI,
OflHO M3 KOTOpPbIX NNHEHOe, a Apyroe

— BTOPOW CTeneHwn

Mpahuueckasd uHTepnpetayns

buénmnoteka LOK
httDs://m.edsoo.ru/7f43d0b4

buénnoteka LOK
https://m.edsoo.ru/7f43d0b4

bubnnoteka LOK
https://m.edsoo.ru/7f43d23a

bubnnoteka LLOK
https://m.edsoo.ru/7f43d55a


https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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37
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40

41

42

43

44

45

46

47

CUCTEMbI YPaBHEHUI C ABYMS
NnepemMeHHbIMM

PeweHne TEKCTOBbIX 3agad
anrebpanyeckum cnocobom

PelweHne TeKCTOBbIX 3ajau
anrebpanyecknm cnocobom

KoHTponbHas pa6oTa no Teme

~n

"Cuctembl ypaBHeHUN

UncnoBbie HEpaBEHCTBA U UX
cBolicTBa

UncnoBbie HEpPABEHCTBA U UX
cBolicTBa

JInHeHble HepaBEHCTBA C OQHO
MepemMeHHOM U UX pelleHne
JInHeAHble HepaBeHCTBA C OQHO
MepemMeHHOl U UX pelleHne
JInHeHble HepaBEHCTBA C O4HO
MepemMeHHOM U UX pelleHne

CucTeMbl NUHEWHbLIX HEPABEHCTB C
OAHOI MEPEeMEHHON 1N UX pelweHmne

CUCTeMbI IMHENHBIX HEPABEHCTB C
OAHOI MEPEMEHHON 1 UX peleHmne

CucTemMbl NUHEWHbIX HEPABEHCTB C
OAHOI MEPEeMEHHON 1N UX pelweHmne

KBaapaTHble HEpaBEHCTBA U UX
pelweHune
KBagpaTHble HepaBeHCTBA U KX
pelweHune

bubnnoteka LOK
https://rn.edsoo.ru/7f43ad5a

buénnoteka LOK
https://m.edsoo.ru/7f43af08

bubnnoteka LOK
https://rn.edsoo.ru/7f43af08

bubnnoteka LLOK
https://rn.edsoo.ru/7f43af08

bubnnoteka LLOK
https://rn.edsoo.ru/7f43b098

buébnmnoteka LOK
https://rn.edsoo.ru/7f43b21e


https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

48

49

50

51

52

53

54

55

56

57

58

59

60

KBagpaTHble HepaBeHCTBA U UX
peweHune
KBagpaTHble HEpAaBEHCTBA U UX
peweHune

KBagpaTHble HepaBeHCTBA U KX
pelweHune

pathnyeckas MHTepnpeTayus
HEPABEHCTB W CUCTEM HEPABEHCTB C
ABYMS MEpPEMEHHbIMY

pathnyeckas MHTepnpeTayus
HEPABEHCTB W CUCTEM HEPABEHCTB C
ABYMS MEpPEMEHHbIMY

KoHTponbHas paboTa no teme
"HepaBeHcTBa"
KBafpatnuHaa hyHKLNsA, eé rpauk u

cBoicTBa

KBafpatnuHaa yHKLNA, eé rpauk u
cBolicTBa

KBagpatnuHas @yHKuma, eé rpauk u
cBoiicTea

Mapabona, KOOpAMHATbI BEPLUMHbI
napa6onbl, OCb CUMMeTpPUU Napabonbl
Mapab6ona, KOOpPAWHATLI BEPLUUHBI
napa6osnbl, OCb CAMMETPUYU Napabosbl
Mapabona, KOOpAMHATbl BEPLUMHbI

napa6onbl, 0Cb CUMMETPUU Napabob

Mapabona, KOOpAMHATbl BEPLUMNHbI
napa6onbl, OCb CAMMETPUYU Napabosbl

buénnoteka LOK
httDs://m.edsoo.ru/7f43b5a2

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

bubnnoteka LOK
httos://m.edso0.ru/7f4396¢c6

buénnoteka LOK
httos://m.edsoo0.ru/7f439842

bubnnoteka LOK
httos://m.edso0.ru/7f4399b4

bubnnoteka LLOK
httos://m.edsoo.ru/7f439eb4

bubnnoteka LOK
httos://m.edsoo.ru/7f43a03a

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

buébnmnoteka LOK
httos://m.edsoo.ru/7f43a31e


https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Mapabona, KOOpAMHATbl BEPLUMHbI
napabonbl, 0Cb CMMMeTpUK nNapabonbl

Mapabona, KOOpAMHATbl BEPLUMHbI
napa6onbl, OCb CUMMeTpPUU Napabonbl
Mpatukm pyHkunin: y = kx, y = kx +
b, y=k/x, y=x3 y=vx, y=|[x|

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

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

Mpamkn pyHkumin: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|

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

Mpamkn pyHkuuin: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
KoHTponbHaa pabota no Teme
"®yHKUUN"

MoHATME YNCNOBOIA
nocnefo0BaTebHOCTM

3afjaHune nocnefoBaTeNbHOCTH
pPeKyppeHTHOI popmynoit u
thopMynoi n-ro 4neHa
ApundmeTnyeckas n reomeTpuyeckas
nporpeccuu

ApundmeTnyeckas n reomeTpuyeckas
nporpeccuu

®opmynbl N-ro 4YaeHa

buénnoteka LOK
https://m.edsoo.ru/7f43a526

bubnnoteka LLOK
https://m.edsoo.ru/7f43ab84

bubnnoteka LOK
https://m.edsoo.ru/7f43e6c6

buébnmnoteka LOK
https://m.edsoo.ru/7f43ebda

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

Buonuoteka LLOK
https://m.edsoo.ru/7f43f3b4

bubnnoteka LOK


https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

75

76

77

78

79

80

81

apuMeTUYEeCKON 1 TeoMeTPUYECKO
MPOrpeccuii, CyMMbl MepPBbIX N
YfneHoB

®opMynbl N-ro YjeHa
apuMeTUYEeCKON 1 TeoMeTPUYECKO
MPOrpeccuii, CyMMbl MepPBbIX N
U/IeHOB

®opMynbl N-ro YjeHa
apuMeTUYECKON 1 TeoMeTPUYECKO
MPoOrpeccuii, CyMmbl MepBbiX N
U/IEHOB

®opMynbl N-ro YjeHa
apuMeTUYECKON 1 TeoMeTPUYECKO
MPoOrpeccuii, CyMmbl MepBbiX N
U/IEHOB

®opMynbl N-ro 4neHa
apuMeTUYECKON M reOMeTPUUYECKOi
nporpeccuii, CyMMbl NepBbIX N
4YneHoB

M306paxeHne 4eHOB
apnuMeTUYECKON N reOMeTPUYECKO
nporpeccuii TouKamu Ha
KOOPAWHATHOW NOCKOCTK

MN306paXKeHne YNeHOoB
apuMeTUYEeCKON 1 TeoMeTPUYECKO
Mporpeccuil Toukamu Ha
KOOPAWHATHON MIOCKOCTK

JINHEWHbIA 1 3KCNOHEHLUMANbHbI
pocT

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

buénmnoteka LLOK
https://rn.edsoo.ru/7f43ef2c

bubnnoteka LOK
https://rn.edsoo.ru/7f43f0c6

bubnnoteka LOK
https://rn.edsoo.ru/7f43f72e

buénnoteka LOK
https://rn.edsoo.ru/7f43f8a0


https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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83

84

85

86

87

88

89

90

CNno>XXHble NPOLEHTHI

CnoxXHble MPOLUEHTHI

KoHTponbHasa paboTta no teme
"Yucnosble nocnegosaTesnibHoCcTH"

MoBTOpeHue, 0606 EHNE U
cucTemaTumsauus 3HaHWA. 3anuce,
CpaBHEHMe, LeiCTBUA C
LEeACTBUTENBHBIMY YUCaMU,
yncnoeas npsmas

MoBTopeHue, 0606LLeHNE U
cucTemMaTM3alumnsa 3HaHWiA. TTPOLEHTHI,
OTHOLWIEHUS, NPONOPLUY

MoBTOpeHune, 0606LWEeHNE U
cucTeMaTm3aLns 3HaHUN.
OKpyrneHue, npnbamxeHue, oLeHKa
MoBTOpeHune, 0606WeHNE U
cucTeMaTm3alma 3HaHWA. PeweHne
TEKCTOBbIX 3a4a4 apuPMeTUUECKUM
cnoco6om

MoBTOpeHune, 0606LWeHNE U
cucTemaTtumsauns 3HaHnin. Pewenne
TEKCTOBbIX 3aja4 apupmMeTUHecKum
crnocobom

MoBTOpeHune, 0606LWEeHNE U
cucTemaTtumsauns 3HaHnin. Pewenne
TEKCTOBbIX 3aj4a4 apupmMeTUHecKum
crnocobom

Buonuoteka LLOK
httDs://m.edsoo.ru/7f43fe0e
bubnnoteka LOK
https://m.edsoo.ru/7f4401a6

bubnnoteka LOK
httDs://m.edsoo.ru/7f4404f8

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

bubnnoteka LLOK
https://m.edsoo.ru/7f443cd4

bubnnoteka LLOK
https://m.edsoo.ru/7f443fea


https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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92

93

94

95

96

97

98

MoBTOpeHune, 0606LWeHNE U
cucTeMaTmsaumns sHaHuUiA.
Mpeobpa3oBaHue anrebpanyeckmnx
BblpaXXEHWUI, 4ONYCTUMble 3HAYEHUA

MoBTOpeHue, o606ULeHNE 1
cucTeMaTmsaumns sHaHuUiA.
Mpeobpa3oBaHue anrebpanyeckmnx
BblpaXXEHWUI, 4ONYCTUMble 3HAYEHUA
MoBTOpeHue, o606ULeHNE 1
cucTeMaTmsaumns sHaHuUiA.
Mpeobpa3oBaHue anrebpanyeckmnx
BblpaXXEHWUI, 4ONYCTUMble 3HAYEHUA
MoBTOpeHue, o606ULeHNE 1
cucTeMaTmsaumns sHaHuUiA.
Mpeobpa3oBaHue anrebpanyeckmnx
BblpaXXEHWUI, 4ONYCTUMble 3HAYEHUA
MoBTOpeHue, o606ULeHNE 1
cucTtemaTtusauusa sHaHui. PyHKLUK:
NMOCTPOEHMe, CBOMNCTBA U3YUYeHHbIX
hyHKUWMA

MoBTOpeHue, o606ULeHNE 1
cucTtemaTtusauusa sHaHuin. PyHKLUK:
NMOCTPOeHMe, CBOMNCTBA U3YUYEHHbIX
hyHKUWMA

MoBTOpeHue, o606ULeHNE 1
cucTemaTtusauusa sHaHuin. PyHKLUK:
NMOCTPOeHMe, CBOMNCTBA U3YUYEHHbIX
hyHKLMRA

MoBTOpeHune, 0606LWEeHNE U

bubnnoteka LLOK
https://rn.edsoo.ru/7f4441ca

buénnoteka LOK
https://rn.edsoo.ru/7f444364

buénnoteka LOK
https://rn.edsoo.ru/7f4446f2

buénnoteka LOK
https://rn.edsoo.ru/7f444a94

buénmnoteka LOK
https://rn.edsoo.ru/7f444c56

buénmnoteka LOK
https://rn.edsoo.ru/7f444f44

buénnoteka LOK
https://rn.edsoo.ru/7f44516a

Buonuoteka LLOK


https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucTemaTtusauusa 3HaHui. PyHKLUU:
NOCTPOEHMe, CBOMNCTBA U3YUYEHHbIX
hyHKLN

MoBTOpeHue, o606ULeHNE 1
cucTemaTtumsanus 3HaHU.

%9 Mpathmueckoe pelweHne ypaBHEHUIA 1
MX CUCTEM
MoBTopeHue, 0606w eHNe 1
cucTemaTtumsanuns 3HaHU.

100 Mpathmueckoe pelwleHne ypaBHEHUIA 1
MX CUCTEM

101 MTorosas KOHTponbHasa paboTa

102 O606WeHNe N cucTeMaTnsaums

3HAHUM

OBWEE KONMMNYECTBO YACOB INO
MPOrPAMME

102

https://rn.edsoo.ru/7f4452e6

buénmnoteka LLOK
https://rn.edsoo.ru/7f445516


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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA30OBATEJILHOM ITPOT'PAMMBbBI

7 KUIIACC
Kon .
IIposepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJjbTarta
1 Yucna v BBIYUCICHUS
. BrimosnHATh,  coueras  yCTHbIE U IIUCbMEHHbIE  IPUEMBI,
' apupMeTHIeCKre eHCTBUS C PALlHOHAIBHBIMU YHUCIAMHU
Haxomute ~ 3HaueHUs ~ YUCIOBBIX  BBIPAKEHUIA, MPUMEHSATD
1.2 pa3HooOpa3Hble CrIOCOOB! M MPUEMbI BEIYUCIEHUS 3HAYSHUH APOOHBIX
BBIPAKEHUH, cozleprKaluX OObIKHOBEHHBIE H IECATHYHbIE APOOH
Ilepexoguts oOT onHOH (GOpPMBI  3amUCH  YUCEN K  APYroi
13 (mpeoOpa3oBbIBaTh  OECATUYHYIO  JAPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B [ECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
IECATUIHYIO 1pOOb)
1.4 CpaBHUBATb U yNOPAIOUYNUBATH PallMOHABHbIE YUCIA
1.5 OxkpyrisaTe unucna
BrinosiHATh NPUKUAKY M OLIEHKY pe3yjibTaTa BBIYUCIEHUMN, OLIEHKY
1.6 3HAUYECHUN YMUCJIOBBIX BBIPAXKEHWI. BBIMONHATE  OEHCTBUSA  CO
CTENEHsIMHU C HaTypaJIbHbIMU NOKa3aTeNsIMU
- IIpuMeHAT, NOpU3HAKK [AEIUMOCTH, pa3jo’K€HHE Ha MHOMKUTEIH
' HaTypaJIbHbIX YHCEN
Pemwate  mpakTUKO-OPMEHTHUPOBAHHbIE  33Jayd,  CBSI3aHHbIE C
OTHOLIEHHEM BEJIMYUH, MIPOMOPLIUOHAIBHOCTBIO BEJIMYUH,
1.8 MPOLIEHTAMH, WHTEPNPETUPOBaTb pe3yJNbTaTbl peLIeHus 3a7ady C
y4€TOM OrpaHHUYEeHMH, CBSI3aHHBIX CO CBOWCTBAMU PacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpandeckue BbIPaXKEHHS
1 Ucnonb3oBarh anreOpanvdeckyrd TEPMHHOJIOTHIO W CHMBOJIHKY,

IPUMEHSATH €€ B IIPOIIeCcCe OCBOSHUs yueOHOro MaTepHaa




Haxomute 3HaueHnst OyKBEHHBIX BBIPQXEHMH TMpPH  3aJaHHBIX

22 3HAYEHUSX [EPEMEHHBIX
’3 BeimonHsaTe  mpeoOpa3oBaHUs LENOr0  BBIPAKEHHS B MHOTOWICH
' NPUBEICHUEM NOJOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXEHHE OAHOYJIEHA HA MHOTOWIEH U MHOIO4YJIEHA Ha
24 MHOTOWIEH, NPUMEHATh (OpPMyJbl KBajpaTa CyMMBbl W KBajpara
pPa3sHOCTH
OcyuiecTBIATh pa3ioykKeHHe MHOTOWIEHOB HA MHOXKHUTENN C MOMOLIBIO
2.5 BBIHECEHUSI 32 CKOOKHM OOIIEero MHOXKHTEJS], TPYIIHPOBKHU CIaraeMblIx,
npUMeHeHHst (OPMYIT COKPAIIEHHOTO YMHOKEHUS
"6 [IpumensaTs mpeoOpa3oBaHNs MHOTOWIEHOB Ul PELICHHUS Pa3IMIHBIX
' 3a4a4 U3 MAaTEMAaTUKH, CMEXKHBIX PEAMETOB, U3 PEAIbHON MPAKTUKH
X Hcnonb3oBaTh CBOWCTBA CTENEHEH € HATYPAJIBHBIMHU IIOKA3aTEISIMU
' Uit IpeoOpa3oBaHUs BhIPAKEHHN
3 VYpaBHEHUs U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHMs C OOHOW NEPEMEHHOW, NPUMEHss
3.1 MpaBujia nepexoaa OT UCXOJHOIO YPABHEHUS K PABHOCHIBHOMY €MY.
IIpoBepsATh, ABNAETCS IU YUCIIO KOPHEM YPaBHEHUS
3 [IpumensaTs rpaduyeckne MeTOAbI TMPU  PEIIeHWH  JIMHEHHBIX
' YPAaBHEHUN U UX CUCTEM
33 [ToxOupaTe npuMepsl Map YUCE, SIBJISIOLINKCS PELICHUEM JIMTHEHHOTO
' ypaBHEHUs C ABYMs [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHON TUIOCKOCTH IpaduK JUHEHHOTO YPaBHEHHS C
3.4 IBYMSI TIEPEMEHHBIMU; TONB3YSICh TI'PapUKOM, MPUBOAUTH MPUMEPHI
pelIeHus] ypaBHEHUs
35 Pemare cucteMsbl ABYX JIMHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMH,
' B TOM YHCJIE TpapryuecKu
CocraBiaTh U peliaTh JIMHEHHOE ypaBHEHUE WU CUCTEMY JIMHEIHBIX
3.6 YPaBHEHUH MO YCJIOBUIO 33/1a4, UHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 331a41 MOJTY4YEHHBIN Pe3yabTaT
4 Koopaunnate! u rpaduxn. OyHKIHH
Hzo0paxkatb Ha KOOPAMHATHOH MNPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 33JaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, WHTEPBAjbl, 3aMUCHIBATH

YUCJIOBBIC IPOMEIKYTKH Ha anre6pa1/1qec1<0M SA3BIKE




4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kopg
NMPOBEPSAEMOro
pesynbiaia

1.2

1.3

2.1

2.2

OTmMeyaTb B KOOPAMHATHOW NAOCKOCTU TOYKM NO 3afaHHbIM
KoopAuHaTam

CTpouTb rpahMKu NUHENRHbIX GYHKUUA. CTPOUTb rpa@uk GyHKUUN Yy
= I

OnucbiBaTb C MOMOWbID (YHKUWA W3BECTHbIE 3aBUCUMOCTU MeXAy

Be/IMYNHaMWU. CKOpPOCTb, BpemA, pacCTodHWEe, UEHY, KOJNYECTBO,

CTOMMOCTb, MPOU3BOANTENLHOCTL, BPpEMS, 06bEM paGoThl
HaxognTb 3HaYeHWe PYHKLWUN MO 3HAYEHUIO eé apryMeHTa

MoHumaTb rpaguueckmin cnocob npepcTaBneHMs UM aHanusa
MHopMaLuM, w3BNeKaTb W UHTepnpeTupoBaTb MWHGOPMaLU U3

rpady MKOB peasibHbIX NPOLECCOB U 3aBUCUMOCTEN

MpoBepseMble NpeAMeTHbIE Pe3y/ibTaTbl OCBOEHUS OCHOBHO
o6pasoBaTesIbHOW NPOrpaMmmMbl OCHOBHOMO o6uiero o6pasoBaHuns

Yucna u BblYNCNEHNSA

Mcnonb3oBaTh HayaNbHble npeacTaBieHUs 0 MHOXeCTBe
JENCTBUTENbHBIX YUCEN [N CPABHEHMUSA, OKPYT/eHUs W BblYUCNEHUIA,
n3obpaxatb [AeNCTBUTENbHble YMcna TOYKAMW Ha KOOPAUHATHOW
NpAMOVi

MpuMeHATb  MOHATME  apUBMETUYECKOTro  KBafpaTHOTro  KOpHS,
Haxo4WTb KBafpaTHble KOPHMW, WUCMNONMb3ys MNpPU HEOBXOAUMOCTHM
KanbKynsaTop, BbINOMHATL Npeobpa3oBaHnA BbipaXeHUli, cCoaepxalynx

KBagpaTHble KOPHW, MCNOMb3ys CBOWCTBA KOPHE

Mcnonb3oBaTb 3anMcy  6GOAbWMX M MafiblX 4ucen € MNOMOLbIO
LEeCATUYHBLIX po6eit n cTeneHeln yncna 10

Anrebpanyeckue BblpaxeHus

MpUMeHATbL MOHSATUE CTEMEHW C LeNblM MoKa3aTeNeM, BbIMONHATb
npeo6pa3oBaHWs BblpaXXeHWUl, codepXaWnx CTENeHU C  LeNbliM
nokasaTenem

BbiNONHATE  TOXAECTBEHHble  MpeobpasoBaHUs  paLUOHaNbHbIX

BblpaXXe&HWIA Ha OCHOBE MpaBUA [EACTBUIA Haf MHOro4YaeHaMum u



anredpandeckuMu ApoOSIMHU

23

PacknanpiBaTe KBafpaTHBIN TPEXWIEH HA MHOXKUTEIN

24

[IpumenaTr npeoOpazoBaHMs BBIPAXKEHUH U PEIIEHUS Pa3IHMYHBIX

3ada4 U3 MaTCMAaTUKH, CMCXKHBIX MIPEAMETOB, U3 peaanoi/'I MPAKTUKN

VYpaBHEHUs U HEPABEHCTBA

3.1

Pemare nuHEHHBIE, KBaApaTHbIE YPAaBHEHUS U paLUOHAIbHBIC
YPaBHEHUs, CBOJSLINECS K HHUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs

NEPEMEHHBIMU

3.2

IIpoBoguTe mnOpoCTEdIIME HCCIAENOBAHUS YPAaBHEHUNW M CUCTEM
ypaBHEHWH, B TOM 4HCIE€ C MPUMEHEHHEM TIpapuyuecKux
npencTaBieHul (yCTaHABIMBATb, UMEET JIM YPaBHEHHE WIIM CHUCTEMA

yYPaBHEHHH pPeIeHus], €CIU IMEET, TO CKOJIBKO, 1 IIpoyee)

33

Ilepexoquts OT CiOBeCHOH  (OPMYJNHMPOBKH  3amauu K e
anreOpandeckoll MOJAETH C TMOMOIUBIO COCTABJICHHS YPaBHEHUS WU
CUCTEMbl ypaBHEHUN, WHTEPIPETUPOBATH B COOTBETCTBUM C

KOHTEKCTOM 3aJ]a4U MOJYYECHHBIN pPe3yabTaT

3.4

IIpuMeHsTh CBOWMCTBA YUCIOBBIX HEPABEHCTB [JIsl CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA ¢ OAHON MEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauueckyrd  WUTFOCTPAL[MI0  MHOXECTBA  peIleHui

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIMU

4.1

[ToHnmaTh W HCMONB30BaTh (PYHKUMOHAJIBHBIE TOHSTHA W SI3BIK
(TEpMHHBI, CHMBOJIMUECKHE OOO3HAYEHHS), ONpPENeNsATh 3HAYCHUE
(YHKUMH MO 3HAUEHHUIO apryMEHTa, OIpPENeNsATh CBOWCTBA (PYHKLUHU

no eé rpaduky

42

CtpouTts rpaduku 31€MEeHTapHBIX PYHKIUI BHIA:
y=k/x

k/x

, ¥ =X% y =X y = [X|, ONUCBIBaTh CBONCTBA YMCIOBOH (PYHKLHH 1O €&

rpaduky




9 KVIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3YJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yuca ¥ BbIYUCIEHUS

1.1

CpaBHI/IBaTb U YyIHOpAAOYUBATE pPALMOHAJBHBIE W HUPpALUMOHAJIBHBIC

qucia

1.2

BrimomHaTs apI/I(I)MeTI/ILIeCKI/Ie HeﬁCTBHﬂ C paluOHaJIbHBIMU YHCJIaMU,
coyucTass yCTHBIC U IMUCBbMCHHBIC HpI/IéMbI, BBITIOJIHATE BBIYMUCIICHHUA C

HUppauOHaJIbHBIMUA YHUCIaMU

1.3

Haxonute 3HaueHHs] CTEMEHEN C LENbIMU IMOKA3aTeNsIMU U KOPHEH,

BBIYHCIIATD 3HAYCHUS YHCJIOBBIX Bpra)KeHI/Iﬁ

1.4

OKPYFJ'IﬂTb I[efICTBHTeHbeIe HUCJIa, BBIMIOJHATL NPUKUAKY pE3YyJibTaTa

BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemare suHENHBIE W KBaApaTHbIE YPaBHEHMWs, YPaBHEHWUS,

CBOISIINECS K HUM, POCTEHIINe IpOOHO-palMOHANbHbIC YPaBHEHUS

22

Pemate cucteMel ABYX JIMHEWHBIX YPaBHEHUN C IBYMsl IE€PEMEHHBIMU
U CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJHO YPABHEHHUE HE SIBJISIETCS

JIMHENHBIM

23

Pemate TekcToBble 3amauu anreOpanuecKuM CrIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YPABHEHHUS] WU CUCTEMBbI [BYX YPaBHEHHH C OBYMs

NEPEMEHHBIMU

24

IIpoBoguTe mnOpoCTEdIIME HCCIAENOBAHUS YPAaBHEHUNW M CUCTEM
ypaBHEHWH, B TOM 4YHCIE€ C MPUMEHEHHEM TIpapuuecKux
npeacTaBiIeHul (HanmpuMep, YCTaHABJIMBATh, UMEET JIU YPABHEHUE WIIH

CUCTeMa YPAaBHEHHI PEIICHUs, €CJIU UMEET, TO CKOJIBKO)

2.5

Pemarsp JIMHENHbBIE HEPAaBCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
n300paxkaTh pelIeHHe HePABEHCTB HA YUCIIOBOW MPSIMOM, 3aIUCHIBATH

pemi€eHuE ¢ MOMOIIBKO CUMBOJIOB

2.6

Pemare cuCTEMBI JIMHEHHBIX HEPABCHCTB, CHUCTCMbl HCPABCHCTB,

BKJIIOYAIOLINE KBAagpaTHOE HEPABEHCTBO, M300paXKaTh peLIeHHEe




2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

CNCTEMbl HEPaABEHCTB Ha yncnoBom I'IpFIMOI\/‘I, 3anucbiBaTb peweHne C

MOMOLLbIO CUMBOOB

Mcnonb3oBaTb HEpPABEHCTBA MPUW PELEHNM Pa3IMYHbIX 3ajay

DYyHKUNN

Pacno3HaBaTtb MYHKUMM M3YYEeHHbIX BNAOB. lMokasbiBaThb
CXemMaTM4YeCcKn pacnonoXXKeHne Ha KOOPAWHATHOW NIOCKOCTM rpadurKoB
hyHKkunin Buga: y=kx, y=kx+b, y=k/x, y=ax2+bx+c, B 3aBUCUMMOCTU OT
3HaUYeHNN KO3 PULNEHTOB, ONUCLIBATb CBOMWCTBA PYHKLMIA
Moka3biBaTb  CXeMaTW4YeCKW pacnonoXeHue Ha KOOpPLMHATHON

NAOCKOCTW TpadmkoB (yHKUMiA Buaa y = VX, y = |x| n onuceiBaTb

CBOWCTBA DYHKLWIA

CTpouTb ” u306paxaTb CXemMaTUYeCKM Trpauky KBajpaTUUHBIX
(hYHKUWIA, OnNucbiBaTb CBOMNCTBa KBAAPaTU4YHbIX (YHKUMA N0 UX
rpagpukam

Pacno3HaBaTb KBafpaTWUHYl (QYHKUWIO MO0 ¢opMyne, NPUBOAUTL
npumepbl KBagpaTUYHbIX (YHKUWIA W3 peanbHONR XWU3HW, (QU3NKN,

reomeTpum
ApudmeTnyeckas n reoMmeTpuyeckas nporpeccum

PacnosHaBaTb apu(pMeTUYECKYH W FeOMeTPUYECKY Mporpeccuu npu
pa3HbIX cnocobax 3afaHuma

BbINONHATL BbLIYMCAEHUA C WCNOAb30BaHUEM (HOPMYA Nn-ro 4fieHa
apuMMeTNUYECKON M FeoOMeTPMYECKOW Mporpeccuidi, CyMMbl MNepPBbIX N
YfieHoB

MN306paxaTb YneHbl NOCNeA0BATEIbHOCTM TOYKAMU Ha KOOpPAMHATHOM
MAOCKOCTK

PewaTb 3afjayu, CBSI3aHHble C YMC/MOBbIMU NOCNeA0BATENbHOCTAMMU, B

TOM Yyucne 3apgadynm Wu3 peaanoﬁ XWN3HN (C NCMonb30BaHNEM

KanbKynaTopa, LMGpPoBbIX TEXHOMOTUIA)



INPOBEPSEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE U NECSATUYHBIE, MEPEXO] OT OAHOH (POpPMBI 3armucu
1.1 apobeit k apyroi. IloHsTHE paLMOHAIBHOTO YHCNA, 3alHChb, CPABHEHHE,
YIOPSIAOYMBAHNE PALIUOHANBHBIX YHCEIT
- Apudmernueckue NeicTBUS C PALMOHAJIBHBIMU YHCIaMH. Pemmenune 3a1a4 us3
' peanbHON MPAKTUKH HA YaCTH, HA IpodH
13 CreneHp C HaTypaJbHBIM [OKa3aTelieM: OIpeneNieHne, NpeoOdpa3oBaHNe
' BBIPA)KEHUI Ha OCHOBE ONPENENCHUS, 3aUCh OOJIBIINX YUCEI
” IIpoueHTsl, 3aMUCh MPOLEHTOB B BHAE APOOH M ApoOH B BHIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a1a4l HA NPOLIEHTHI, PELICHUE 3a0a4 U3 PEAIbHON MPAKTUKU
|5 Ilpumenenne NPU3HAKOB  NEIUMOCTH, pa3JIOKEHHME HAa  MHOXHUTEIU
' HATypaJIbHBIX YUCEI
> PeanpHble  3aBHUCMMOCTH, B TOM  4uClie TmpsiMas W oOparHas
' MPONOPLHUOHAIBHOCTH
2 Anrebpandeckue BbIPaXKEHHS
”1 IlepemenHble, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C NMepeMeHHOH. JlomycTuMsble
' 3HAYEHUs IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BHIE (HOPMYJIBL
' Brraucnenus no popmynam
’3 IIpeoOpa3zoBanne  OyKBEHHBIX  BBIPAXKEHUH, TOXAECTBEHHO  paBHbBIE
' BbIPAJKEHUS
24 CBolicTBa CTENEHU C HATYpaJbHBIM IOKa3aTeleM
5 OpnHounensl U MHOrowieHbl. CteneHb MHoOrouwieHa. CroxkeHue, BbIYUTaHUE,
' YMHO>K€HHE MHOTO4JICHOB
Y DopMyIbl COKPALIEHHOIO YMHOXKEHHUS: KBAAPAT CYMMBI M KBaApaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaAPaTOB. Pa3noskeHne MHOrO4IEHOB HA MHOXKUTEIN
3 YpaBHeHus




3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

4.6

4.7

8 KJIACC

Kopg

11

1.2

1.3

YpaBHeHUE, KOpeHb YypaBHeHWA, npaBuna npeobpa3oBaHUs YypaBHEHUS,

PaBHOCUNLHOCTb YPaBHEHMWIA

JlnHenHOoe ypaBHeHWE C OAHON MNEPEMEHHON, YWUCMO KOPHEl NAUHERHOTO

YPaBHEHUS, PelleHNe MNHEWHbIX YPaBHEHMUIA

CocTaBneHue ypaBHeHVIVI no ycnoBuio 3apaymn. PeweHne TEKCTOBbLIX 3ajay C

MOMOLLbI YPaBHEHMWIA
JInHeiHoe ypaBHEHUE C LBYMS MEPEMEHHbBIMU U €ro rpaduk

CucTemMa ABYX JIMHERHbIX YpaBHEHWWA ¢ ABYMs MepemMeHHbIMU. PeweHue
CUCTEM YpaBHEHWI cnoco60M NOACTAaHOBKWU. MpUMepbl pelwleHns TEKCTOBbLIX

3afay C NOMOL b CUCTEM YpPaBHEHWUN

KoopaunHatel U rpagukn. ®yHKULNUN

KoopauHaTa TOYKM Ha NPAMOV

UncnoBble NPOMEXYTKN. PaccTosiHMe MeXpAy ABYMSA TOYKaMW KOOPAWHATHO
npAMOli

MpaMoyronbHaa cuctema kKoopauHart, ocm Ox um Oy. Abcumcca U opAuHaTa

TOYKN Ha KOOp,qI/IHElTHOVI MIOCKOCTHU

Mpumepbl rpagukos, 3afaHHbIX (GopMynamu. UTeHue rpaukoB peasbHbIX

3aBMCMMOCTEN

MoHAaTue yHKuMKM. Mpadmk pyHkyum. CBoiicTBa QYHKUUIA

NnHeliHaa ¢pyHKumnsa, eé rpaduk. Mpaguk pyHkunm y = [X|

pathnyeckoe peweHWe JIMHEAHbIX YPaBHEHUA U CUCTEM JIMHEAHbIX

ypaBHEHMUN

MpoBepseMblii 3/IEMEHT COAEPXaHUSA

Uuncna v BbIYUCTEHUS

KBagpaTHblii KOpeHb U3 uyucna. [MoHATUE 06 wMppaLUOHANBHOM 4YuCTe.
[ecaTuuHble NPUBIVKEHUS MPpaLMOHabHbBIX YUCEN

CBoiicTBa apuMeTUUYECKUX KBaApPaTHbIX KOPHEW U WX NpPUMEHEHUe K
npeo6pa3oBaHWI0 YMCMOBbLIX BbIPKEHUN U BblUMCEHUAM. [eACTBUTENbHbIE

yuncna

CTeneHb C UenbIM NoKa3aTesneM n eé ceoicTBa. CTaHAapTHasa 3annchb Yymcna



2.1
2.2
2.3

2.4

3.1

3.2

3.3

3.4

3.5
3.6
3.7
3.8
3.9

3.10

4.1

4.2

4.3

4.4

4.5
4.6

4.7

9 KNACC

Anre6panyeckue BbipaXxeHuns

KBagpaTHbIii TpEXUNeH, pa3fioXXeHne KBaAPaTHOro TPEXUYNEeHa HA MHOXUTENN
Anre6panyeckas gpo6b. OCHOBHOe CBOINCTBO anrebpanyeckoin pobu
CnoXeHue, BblYMTaHNE, YMHOXEHUE, AeNleHNe anrebpanyeckux gpobei
PauMoHanbHble BbIPaXEHUSA U X Npeobpa3oBaHue

Y paBHeHNA U HepaBeHCTBA

KBagpaTHoe ypaBHeHWe, (opMyna KOpHeil KBajpaTHOro YpaBHEHWUS.

Teopema Buerta
PeweHne ypaBHeHWUIA, CBOAALLUXCSA K IMHERHBIM U KBagpaTHbIM
MpocTeiiwme opo6HO-paLMOHaNbHbIE YPaBHEHUSA

pathnyeckas WHTepnpeTauus ypaBHEHW C ABYMS MEPEMEHHbIMU U CUCTEM
NINHENHBIX YPaBHEHUI C ABYMS NMepeMeHHbIMU. [puMepbl peweHns CUCTEM

HENMHENHbIX YPaBHEHWNIA C 4BYMS MEPEMEHHbIMM

PeweHne TeKCTOBbIX 3afa4y anrebpanyecknum cnocobom

UncnoBble HeEpaBEHCTBA U X CBONCTBA

HepaBeHCTBO C OAHON NepPeEMEHHOI

PaBHOCUNBbHOCTb HEPABEHCTB

JTnHeHble HepaBeHCTBA C OQHO MEPEeMEHHOA

CucteMbl TMHENHbIX HEPABEHCTB C OHOW MEepeMeHHO

@ yHKLMN

MoHaTue QyHkumn. O6NacTb OMNpegeneHNs U MHOXECTBO 3HaYeHui
hyHKUuM. Cnocobbl 3agaHnsa PyHKLNIA

Mpauk pyHKLUMM. UTeHUe CBOMNCTB (hYHKLMUMN MO €€ rpaduky
Mpumepbl rpaMkoB QYHKLUA, OTpaxalLWmnxX peasbHble NpoLecchl

®OyHKLWM, ONUCbIBalOWME MPAMYH U 06paTHYH) NPONOPLUOHANbHbIE

3aBUCUMOCTHU, UX rpamKkm
dyHKUNN Y =X2y = X3
PyHKUNNy = OX,y = [X|

patuyeckoe pelleHne ypaBHEHU U CUCTEM YPaBHEHWIA



Kon

IIposepsiemMblii 3J1IeMEHT COAePKRAHMS

1 Yucna v BBIYUCICHUSA
. PaimionanbHble 4uCa, UppalMOHANBHBIE YHCIA, KOHEUHble M OECKOHEYHBIE
' JECSITUYHBIE ApodU
MHOKECTBO AEHCTBUTENBbHBIX YUCE, NEHCTBUTEIbHBIE YHCHIA KaK OECKOHEUHbIE
- aecATUYHble ApoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' NEeMCTBUTENBbHBIX YHCeNl U KOOpAUHATHOH npsamMoil. CpaBHEHHE NeHCTBUTENBHBIX
qucen
1.3 Apudmernueckne 1eCTBUS C NEHCTBUTEILHBIMEA YUCIAMU
Usmepenns, npuOImwKeHnst, OIeHKH. PasMepsl 00BEKTOB OKPYKAIOLIEro MHUpa,
” IUTUTENIbHOCTb TPOLIECCOB B OKpyXkaromeMm mupe. llpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkeHnst. Oxpyrienue uncen. [Ipukunka u oneHka
PE3YyJbTaTOB BBIYUCIECHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OHOUN NEPEMEHHON
22 Jlunelinoe ypasHeHue. Pemienne ypaBHeHUH, CBOAALINXCS K INHEHHBIM
23 KBagparnoe ypasHeHue. Pelmnenne ypaBHeHUH, CBOIALIUXCS K KBAAPATHBIM
24 buksBagpatHoe ypaBHeHue. lIpumepel pemieHuss ypaBHEHUH TpeTbed U
' YETBEPTON CTENEHEN Pa3JIOKEHUEM Ha MHOXKUTENN
2.5 Pemenue npoOHO-paliMoHaIBHBIX YPAaBHEHHIA
2.6 Cucrembl ypaBHEeHUH
2.7 YpaBHEHHUE ¢ ABYMsI IEPEMEHHBIMH H €ro rpaduk
2.8 Pemenue cuctem nAByX JTMHEMHBIX YPABHEHUU C IByMs IEPEMEHHBIMU
0 Pemenune cuctem ABYX ypaBHEHHUMH, OJHO U3 KOTOPBIX JIMHEHHOE, a APyroe —
' BTOPOH CTENEHU
2.10 I'paduueckas mHTEpHIIpETALINS CUCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMHU
211 Petnenne TeKCTOBBIX 3a/1a4 alnreOpanyecKuM CrocooomM
2.12 Hucnosble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHON
2.14 Pemenne cuctem NTMHENHBIX HEPABEHCTB C OJHON EPEMEHHON
2.15 KBagparnele HepaBeHCTBA
5 16 I'paduueckas uHTEpIIpeTal[is] HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS

NEPEMEHHBIMU




3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

DYyHKUNN

KBagpaTnuHas (yHkuus, eé rpaduk wu cBoicTtBa. [lapabona, KoOpAMHATHI
BEPWUHbI Nnapabonbl, 0Cb CUMMETPUU Napabosbl

Mpatukm pyHkunin y=kx, y=kx+b 1 nx csoiictea

Mpamknm GyHKUMA y=k/x, y = XxJn X CBONCTBA

MpauKkn PYHKUMIA , 1 UX CBONCTBA

Uncnosble NocnefoBaTebHOCTH

OnpegeneHne n cnocobbl 3agaHWUs YMCMOBbIX MOCNeA0BaTeNbHOCTeN. 3ajaHue

nocnefoBaTeNbHOCTU PEKYPPEHTHON hopMynoid n GopmMynoli n-ro YyaeHa

ApudmeTuyeckas nporpeccus. @DopMyabl N-ro  uYfeHa apuPMeTUUECKOii

nporpeccmn, CyMmbl nepBbliX N Y1EHOB

FeomeTpuyeckas nporpeccus. @dopMyabl N-ro  4YjeHa TeOMETPUYECKON

nporpeccmn, CyMmMmbl nMepBbiX N Y1EHOB

M3o6paxeHne 4neHoB apuMeTMYECKOW U TeOMETPUYECKOW Mporpeccuii

TOYKaMW Ha KOOp,qI/IH&THOVI NNOCKOCTU. JINHEHbIW 1 3KCI'IOHeHLI,I/IaJ'IbeII‘/’I pocT

CnoxXHble MPOLUEHTHI



IMPOBEPSIEMBIE HA OI'D ITO MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSI

Kon
NMpPoOBEPSIEMOro
TpeboBaHUS

IIposepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTeJbHOI MPOrPAMMBbI OCHOBHOT'O
o0mero oopaszosanus Ha ocHOBe PI'OC

YMeHHe OnepupoBaTh MOHATUSMH. MHOXKECTBO, IOJMHOXKECTBO,
Onepaluu HaJ MHOXECTBAMH, YMEHHE ONepPUPOBATh MOHATUAMMU:
rpad, cBs3HBIA rpad, AepeBO, LUK, NPUMEHATh HX TPU PELICHUU
3aja4;, yMEHHEe HCIOJb30BaTh IpauuecKoe MPeACTaBIeHNe MHOXECTB
IUTsl OIIMCAHUSl PEAbHBIX MPOLIECCOB U ABJICHUM, MPU PELISHUHU 3a1a4

U3 APYIUX Y4eOHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUAMU. ONpPENeseHHue, akCUOMa, TEOpeMa,
NOKA3aTeNbCTBO, YMEHUE pACO3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPUBOAUTHL MPHUMEPbl W KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUSA BBICKQ3bIBAHUH

YMeHne onepupoBaTh MOHSITHUSMU. HATYpPajJbHOE YHCJO, MPOCTOE M
COCTaBHOE YHCJIO, [EJIUMOCTb HATyPaJbHBIX YHCEN, TMPU3HAKU
OEMMOCTH, IeJIOe YWCJIO, MOIYJb 4YHCNa, OOBIKHOBEHHAs IpoOb U
aecsiTidHasi apoOb, CTAHNAPTHBIA BUJ YHCIA, PALMOHAIBHOE YUCIIO,
UPPAllMOHAIBHOE YHCIO, apu(PMeTHUecKHui KBagpaTHBIH KOPEHD,
YMEHUE BBIMOJHATH JACUCTBUA C YHWCIAMH, CpPAaBHUBATbh W
VIOPSIAOYMBATH YHCJA, MPEACTABIATh YWUCIA HAa KOOPAMHATHOM
MpsIMOM, OKPYIJISATh YHCJA, YMEHUE MAeNaTh MPUKUIAKY U OLEHKY

pe3yabTaTa BBIYMCIIEHUI

YMeHue onepupoBaTh MNOHSITUAMH. CTENEHb C LEJbIM IOKa3aTeeM,
apudmernueckuil KBaAPATHBIM KOPEHb, MHOTOWICH, anredpandeckas
apoOb, TOKAECTBO, 3HAKOMCTBO C KOPHEM HATypalbHOW CTEMeHU
OoJbllle ©OVHMIIBI, YMEHHE BBIMIOJHATh PacyeéThl mo Qopmysam,
npeoOpasoBaHusi IENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKCHUI C KOPHSAMHM, Pa3JIOKEHHE MHOTOUYJIEHA Ha MHOXKHUTEIH, B
TOM 4HCIE€ C HWCHOJb30BaHHEM (OPMyJT Pa3HOCTH KBaApaTOB U

KBaApaTa CyMMbI U Pa3HOCTH

VMmenue OnCpUpPOBATh NOHATHAMU. YUCJIOBOC PABCHCTBO, YPABHCHUEC C




OJAHOW MEPEMEHHOH, 4YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON, YMEHUE PelIaTh JIMHEHHBbIE U KBAaApaTHbIE YPaBHEHMUS,
OpOOHO-pallMOHABHBIE YPABHEHHUS] C OJHOU TEePEeMEHHOW, CHUCTEMBbI
IBYX JIMHEHHBIX YPAaBHEHWH, JIMHEHHBbIE HEPABEHCTBA U UX CHCTEMBI,
KBaZpaTHble U JAPOOHO-pallMOHANbHBIE HEPAaBEHCTBA C  OJHOM
MEePEMEHHON, B TOM 4HUCJIE MPU PELIECHUH 3a7a4 U3 APYIUX MPEeIMETOB
U TNPAKTUYECKUX 3a4ad;, YMEHHE HCMOJIb30BaTh KOOPAUHATHYIO
NpsSMYI0 ¥ KOOPAWHATHYIO IUIOCKOCTh Uil M300paKEHHs pPeLIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATHIMU: QYHKIHS, rpaduk PYHKUUU, HYIH
byHKLMH, IPOMEKYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKU
BO3pacTaHMs, YOBIBaHUS, HaWOOJbIIEe W HAVMEHBbINEE 3HAUYCHUS
byHKUMY; yMEHHe OTIEPUPOBATH NOHSTUSMU: npsiMast
NPONOPUHOHAIBHOCTD, JHHEHHasT (QYHKLMS, KBagpaTU4Has (yHKLHS,
oOpaTHasi TPOMOPLUUOHANBLHOCTh, mapaboja, runepOosia;, yMeHHe
cTpouTh rpaduku QyHKUUN, UCTIOTB30BATh MPadUKH ISl OTPEACTICHIUS
CBOWCTB MPOLIECCOB M 3aBUCUMOCTEH, Ul PEeIleHHs 3a1a4 U3 APYrux
yueOHBIX TPEAMETOB W pPEajbHOH JKU3HH, YMEHHE BBIPAXKATh

dbopMyiaMu 3aBUCUIMOCTH MEXKIY BETMUUHAMU

Ymenue OnepupoBaTh MOHSTUSMU: MOCJIEOBATEIbHOCTb,
apupmMeTnuecKkass M TEOMETpPHYEeCKas  NPOrPecCHH,  YMEHHe
UCTIOJIB30BaTh CBOMCTBA MOCIENOBATENBHOCTEH, (POPMYNBI CYMMBI U
ofmiero wieHa NpU peIleHUuH 3a/7ady, B TOM YHCIE 3a1ad U3 IPYTrUx

y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HU

YMeHne pemarb 3aa4l pa3HbIX TUIMOB (B TOM YHCJIE€ HAa MPOLEHTHI,
IONM W YacTH, ABIDKEHHe, paboTy, LEeHy TOBapOB U CTOMMOCTH
MOKYTOK M YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABICHUS TUIHBIMH U
ceMeWHbIMH  (PUHAHCAMH), YMEHHE COCTABIISATH  BBIPAKEHHUS,
YPaBHEHHUsl, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHIO 3a4ayH,
UCCIIEIOBATh MOJYYEHHOE PEIIeHHEe U OLICHWBATh MPABAONOIOOHOCTh

MOJYYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh NOHATUSAME: (UTypa, TOUKA, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroJi, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHHUHI TPEYrOJbHUKH, MPSIMOYIOJIbHBIA TPEYTrOJBHUK,

MennaHa, OMCCEKTpUCA W BBICOTa TPEYrOJbHHKA, YETHIPEXYTOJIbHUK,




napajieNiorpaMM, poMO, TNPSIMOYrOJIbHUK, KBaApar, TpPareuus,
OKPY>KHOCTB, KPYyTI, KacaTejbHasl, 3HAKOMCTBO C NMPOCTPAHCTBEHHBIMU
durypamu;, ymeHue pemarb 3aJadyd, B TOM YHCIE€ U3 MOBCEIHEBHON
JKA3HHU, HA HAXOXXIEHUE TeOMETPUYECKUX BEJIMYUH C NMPUMEHEHHEM

U3yUYEHHBIX CBOMCTB QUryp u PakToB

10

YMeHne onepupoBaTh TMOHSATHSIMU. PABEHCTBO (HUIYp, PaBEHCTBO
TPEYroJbHUKOB, MaPaJIeIbHOCTh M MEPIEHIUKYISPHOCTb MPSMBbIX,
yroJl MeXAy NPSMbIMH, TEPHeHAMKYJSIP, HAKJIOHHAs, MPOEKLHS,
nonodue ¢uryp, nogoOHbIe TPEYTrOJbHUKH, CHMMETPHUS OTHOCHUTEIBHO
TOYKH U TMPSIMOi; YMEHHE pPAaclO3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nonodue ¢Guryp, napajuieNbHOCTh U NEPIEHIUKYJISIPHOCTD MPSIMBIX B

OKpYy’KarollleM MUpe

11

YMeHHe OnepupoBaTh MOHATHAMH. [UIMHA, PACCTOSIHUE, Yroj
(BenM4MHA yrila, CHHYC W KOCHHYC yIJla TPEyroJjbHHKA), IJIOIIAIb,
yYMEHHE OLICHHWBATh Pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE, YMEHHE NPUMEHSITh (OPMyJBl MEepPUMETpPa W  IUIOLIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, oObema
MPsIMOYTOJIBHOTO NapaJIeNeNuneaa;, yMEHHE MPUMEHSTb MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIUGHHUS  UIS

BBIYMCIICHUS JINH, PACCTOSHUM, IIOIANEen

12

YMmenne wu3o0pakaTb IUIOCKHME (QUIypsl W HX KOMOMHAIHH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOINBI0 UEPTEKHBIX
UHCTPYMEHTOB U D3JIEKTPOHHBIX CPEINCTB IO TEKCTOBOMY HIIH

CUMBOJIbHOMY OTIMCAHUIO

13

YMeHHne onepupoBaTb  INOHATHSIMU.  NPSIMOYIOJIbHAsE — CUCTEMA
KOOPAMHAT, KOOPAWMHATBI TOYKH, BEKTOP, CYMMa BEKTOpOB,
IIPOU3BENECHNE BEKTOPA HA YHUCJIO, CKALIPHOE MPOU3BEICHUE BEKTOPOB,
YMEHHE HCIOJIBb30BaTh BEKTOPbI U KOOPAWHATHI Ul NMPEACTaBICHUS
JaHHBIX W pEUIeHHs 3aJad, B TOM 4YHCIIE W3 JAPYrHx y4eOHbIX

MPEAMETOB U PEAIbHOMN )KU3HU

14

YMeHne OmnepupoBaTh MOHSITUSMU. CTOJOHMKOBBIE U  KPYrOBBIC
auarpaMMbl, TaONWLbL, cpenHee  apumMeTHueckoe, MeIuaHa,
HanOoJblllee ¥ HAaUMEHbLIeEe 3HAYCHHUS, pa3Max 4YUCIOBOro Habopa,

YMEHHE  U3BJICKaTb, HHTEPIPETHPOBATH U  MpeoOpa3oBBIBATH




UHPOpPMALIMIO, TPEACTABICHHYI0 B TaONuIax W Ha JUarpaMmax,
OTPAXKAIOIIYK) CBOMCTBA U XapAaKTEPUCTHUKU PEATBHBIX MPOLIECCOB U
SIBJICHUN; yMEHHME pacro3HaBaTb H3MEHYMBBIE BEJIUYMHBI B

OKpYy’KarollleM MUpe

15

YMeHne onepupoBaTh MOHSATHSAME. CIy4alHBIH ONBIT (CIy4aiHbIH
SKCIIEPUMEHT), 3JIEMEHTApHOE COObITHE (SJEMEHTApHBIH HCXOX)
CJIy4alHOTO OTBITa, CIy4yalfHOE€ COOBITHE, BEPOATHOCTb COOBITHS,
YMEHHE HaXOIHUTb BEPOSITHOCTH CIy4alHBIX COOBITUH B OIBITAX C
PABHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMUA;, YMEHHE peIaTh
3aJauil METOAOM OPTaHH30BAHHOIO mHepedopa M C HCHOJIb30BAHHEM
NpaBujla YMHOXXEHHUS, YMEHHE OLEHHBATb BEPOATHOCTU peajbHBbIX
COOBITUH W SIBJICHUH, MOHUMATH POJb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpY)KalOIleM MHpPE H B JKU3HH,
3HAKOMCTBO C TMOHSTHEM HE3aBHUCHMBIX COOBITHI, 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YUCEJI U €r0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHne BBIOMpATh MOAXOASIIUN M3yYEHHBIH METON U PELIeHHUs
3a4a4y, NPUBOAUTL MPHUMEPbl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOLAE U JKU3HU, PACIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, OIHNCBIBATH OTHEJIbHBbIE BBIJAIOLIUECS  PE3YJIbTaThI,
MOJIy4YCHHBIE B XOA€ PAa3BUTUS MAaTEMaTUKU KakK HayKd, NPUBOIAUTH
MIPUMeEPBl MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMHPHON UCTOPHUH




IHHEPEYEHD DJIEMEHTOB COJAEPKAHNS, IIPOBEPAEMBbBIX HA OI'D
IHO MATEMATUKE

Kon

IIposepsiemMblii 3j1IeMEHT COAEePKRAHMS

Yuca ¥ BbIYUCIEHUS

1.1 Harypanbneie u nenble uncna. [IpusHaku qenMMOCTH LEIbIX YUCEN

- OObIKHOBEHHbIE W JAECATHYHBIE  ApOOW,  MPOLEHThl, OECKOHEUHBIE
' MEPUOANYECKHEe APOoOH

13 PaunonaneHble uncna. Apudmerndeckne Omnepanyd ¢  paruOHAIbHBIMU
' YUCJIAMHU

14 JleiicTBuTeNbHBIE YHCHA. ApUPMETHUECKUE ONepaluu C IeHCTBUTEIbHBIMU
' YUCJIAMHU

s [IpuOnmkéHHble BBIMUCIEHHS, IPaBIJIa OKPYIJIEHHUs, NPUKUAKA M OLEHKA
' pe3ynbTaTa BBIYUCICHHN

2 Anrebpandeckue BbIPaKEHHS

2.1 BykBeHHBIE BbIpaKeHUS (BBIPAKEHHUS C TEPEMEHHBIMH )

59 Crenenp ¢ uenbiM mnokasareieM. CTemeHb C palMOHAJIbHBIM IIOKa3aTeNEM.
. CaoiicTBa cTeneHu

23 MHoro4seHs!

2.4 Anrebpanyeckast 1poOb

5 s Apudpmernueckuii KOpPEHb HATypajJbHOH  CTENEHH. JericTeus c
' aprupMeTHUECKUMH KOPHSIMH HaTypabHOHN CTENeHN

3 VYpaBHEHUs U HEPABEHCTBA

31 Lenvie u apoOHO-panMoHaNbHbIe ypaBHEHUs. CHUCTEMbI U COBOKYIHOCTHU
' YPaBHEHUM

39 Lensle u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHUCTEMbI M COBOKYIHOCTH
' HEPaBEHCTB

33 Pelienne TeKCTOBBIX 3a1a4

4 Hucnosele NOCIENOBATEIbHOCTH

4.1 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKSs ITOCIEN0OBATEILHOCTEH

42 Apudpmernueckass H TreoMerpuueckas mnporpeccur. Popmyna  CIOXKHBIX




MPOLICHTOB

5 DyHKIMU
Oyuknmst, cnocoObl 3amanus ¢yHkmmu. [papux  dyakumu.  Obnacts
OTIpeNeNIeHNs] 1 MHOXKeCTBO 3HaueHuH ¢pynkumuu. Hymu ¢ynkiun. IlpomexyTku
5.1. 3HAKOIMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl H
MUHUMyMBbl (pyakiun. Hambonbpimee W HauMmeHbliee 3HaueHUEe (YHKLUUH Ha
MIPOMEXKYTKE
6 KoopaunaTel Ha npsAMOM U MIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBONCTBA
7.2 Tpeyronbauk
73 MHOroyronbHUKU
7.4 OKpy>KHOCTb U KpYyT
7.5 HsmepeHne reoMeTpUIECKUX BETUINH
7.6 BekTopel Ha MIOCKOCTH
8 BeposaTrHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
82 BeposrnocTts
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr
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C.b. u ap., AknmonepHoe o0mectBo «M3marenscTBo «IIpocsemenue»

» Marematuka. AnreOpa: 7-i kiacc: 0a30BbIl YPOBEHbB: YUeOHUK;, 15-¢ u3aanue,
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