MUHUCTEPCTBO IMPOCBEUIEHUSI POCCUMUCKOU ®EJEPALIMUA

MunucrepcerBo oopazoBanusi TBepckoii ods1acTh

Otaen odbpazoBanust AaMuHucTpauuud CTapuUKOro MyHHUHIAIBHOIO OKpYra

MBOY "Hogo-Smckas COLI "

PACCMOTPEHA COI''TACOBAHA YTBEP)K,Z[E_I}A
Ha 3acenanuu IHIMO 3aMEeCTHUTEIb JUPEKTOpA :
yuuTeneil MaTeMaTuKH no YP
L//;‘-E.JA.‘L A s _/‘ y 5,1',»'/ /“I,
| Muponosa O. C ‘ Kykosa T. B

[IpoTokon Nel ot «26»
agrycrta 2025r.

PABOYAS IMIPOTPAMMA
(ID 8393836)

y4yeOHOro Kypca «Aaredopa»

Jas oOyvaronmxcs 7-9 Ki1accoB

a. HoBo-SImckas, 2025



HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
0o0Opa3oBaHus: OHA 00ECIIEUNBACT U3YUYCHUE IPYTUX JUCLUIUINH, KaK €CTECTBECHHO-
HAY4YHOTO, TaK M TYMAHUTAPHOIO IMKIOB, €€ OCBOEHHE HEOOXOAUMO Jis
IPOA0JDKEHUS 00pa30BaHMsl U B TIOBCEIHEBHOM skU3HU. Pa3BuTue y o0yyarommxcs
HAYYHbIX TPEJACTABICHUNA O TMPOMCXOXKACHUU U CYUIHOCTH airedpandyeckux
abcTpakuuii, cnocode OTPAKEHUs MATEMATUYECKONH HAyKO# SBJIEHUI U TPOLECCOB
B MpHUpoJie U OOILIECTBE, POJAM MATEMaTHYECKOTO MOJCIMPOBAHMS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOT'O MUPOBO33PECHUS
¥ KQUeCTB MBIILICHUS, HEOOXOUMBIX JUIsl afanTalli B COBPEMEHHOM IIU(POBOM
obmectBe. M3ydyenne anreOpbl 00€CIEUMBAET PA3BUTUE YMEHHS HaOJIOIATh,
CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUUYHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHMSI U BBIBOJbI,
(dbopMynupoBarh yTBepKACHUS. OCBOCHUE Kypca aireOpbl 00€CIEUUBACT PA3BUTHE
JIOTMYECKOTO MBIUUIEHUS] OOYYAIOLIMXCSA: OHW MCHONB3YIOT JEAYKTHUBHBIE W
WHAYKTHBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALMIO, a0CTParupoBaHue U
ananoruto.  OOyyeHue  anreOpe  MPeanojiaracT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHON ~ ACATENBHOCTH OOYYAIOMIUXCsl, MOITOMY CaMOCTOSITELHOE
pelLIeHHE 3aau SBJISIETCS pean3alueit 1eITeIbHOCTHOTO MPUHIIUMA 00yUEHMUS.

B crpykrype mporpaMmbl yueOHOro Kypca «AnreOpa» Ansi OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJCPIKATENbHO-METOANYECKIE
nvHuK: «Yucaa U BRIYUCIEHUSY, « ANreOpandyecKue BhIPAKEHUs», « YPABHEHUS U
HEpaBEHCTBA», «DyHkuumy. Kaknas U3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUSHUS Kypca, B3aUMOACHCTBYS C
APYTUMH €ro JIMHUSAMHU. B Xoae u3yudeHHs yueOHOro Kypca oOydYaroImumcs
OPUXOAMUTCS JIOTUUECKH PACCYXKAaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBA3M ¢ 3TUM B mporpamMmy yudeOHOro Kypca «Anredpa» BKIHOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiax
MaTEMaTUYECKOro 00pa3oBaHusl U CIOCOOCTBYIOIIME OBIAACHUID 00yYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTrudeckoro s3bika. ConepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOrO Kypca «ANredOpa» SBISETCS €ro
MHTETPAPOBAHHBINA XapaKTep.

Conepxxanuie JuHuM «Uucia U BBIYMCIACHUS» CIAYXKUT OCHOBOW JUIs
JaJIbHEHIIEr0 M3y4YeHUsl MaT€MaTUKK, CIOCOOCTBYET PA3BUTHIO Yy OOYYAIOIIMXCS
JIOTMYECKOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHUSI TIOJIB30BATHCS AJITOPUTMAMMU, a
TAKKe MPUOOPETEHUIO MTPAKTUYECKMX HABBIKOB, HEOOXOAUMBIX Il MOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0O0MIEro 0O0pa3oBaHMs
CBSI3aHO C PALUMOHAIBHBIMM U WPPALMOHAIBLHBIMU YUCJIaMHU, (OPMHUPOBAHUEM



NPEACTABICHAN O JEHCTBUTEIBHOM YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBON
JIMHUU OTHECEHO K CPpeAHEMY 0011eMy 00pa30BaHHUIO.

Conepsxkanue AByX aareOpandyeckux JIMHUA — « AIreOpandyeCcKue BIPKEHUSD)
U «YPABHECHHSI U HEPABEHCTBA» CIMOCOOCTBYET (POPMUPOBAHUIO Y OOYUAOLIMXCS
MaTeEMaTHYECKOrO anmnapara, HeOOXOAUMOro Uil PEIIEHUsS 3aJa4 MAaTEMaTUKH,
CMEXKHBIX TPEAMETOB U TMPAKTUKO-OPUEHTHPOBAHHBIX 3ahad. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHus Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAIBHBIX BhIp@KEHUM. AreOpa AeMOHCTPUPYET 3HAUEHUE MATEMATUKU KaK
A3bIKa JUISl TOCTPOEHUS MAaTEMATHYECKUX MOJCICH, OMUCaHUs MPOLECCOB W
ABJICHUH pealbHOro Mupa. B 3amaum  oOyueHus anreOpe BXOIAT TaAKXKE
JajbHeHIee Pa3BUTUE  AJITOPUTMHUYECKOTO  MBIIUIEHHS, HEOOXOIMMOro, B
YaCTHOCTH, JJIsi OCBOEHHUS Kypca HH(MOpPMATHKH, W OBJAJACHUE HABBIKAMHU
JEeTYKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (JOPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATHUYECKOMY TBOPUYECTBY.

Conepsxanue (yHKIMOHAIBHO-IPA(PUUECKON JIMHUKA HALEICHO HA MOy YCHUE
00y4aroIMMKCs 3HaHUH O (PYHKOMSAX KaK BAKHEHIICH MATEeMAaTHYECKOW MOIENH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPA3HbIX MPOLIECCOB U SIBJICHUI B MPUPOJE
u olwmecTtBe. M3ydyeHne martepuasia CrnoCOOCTBYET PA3BUTHIO Yy OOyYarOLIMXCs
YMEHUS UCTIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIBHBIE CPEACTBA SI3bIKa MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaMuyeCcKre, BHOCUT BKIaA B (POPMHpPOBAHHE
NOPEJCTABACHUI O POJIM MATEMATUKU B PA3BUTUH LIUBUIU3ALMU U KYJIbTYPbI.

CornacHo yueOHOMY MIaHy B 7-9 Kjaccax wu3ydaercs Y4YeOHBIA Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3eiibl COACPKAHUS:
«Yucna W BBIYMCIACHUS», «AJNTeOpauyecKUe BBIPOKCHUS», «YPABHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacoB: B 7 knacce
— 102 gaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 yaca B HEAEm0), B 9
kiacce — 102 yaca (3 yaca B HEIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia 1 BIYHCICHHS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POPMBI 3amuch
apobeit k aApyrod. [loHsATME panMOHAIBHOIO YHCIA, 3alkuCh, CPABHEHUE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX  4Yucell.  ApuMeThyeckue JeHCcTBUS €
panvoHaNbHBIMU YKCIIaMU. PeleHne 3a1ay U3 peajbHON MPAKTUKU HA 4acTH, Ha
poou.

CreneHb ¢ HaTypalbHBIM [OKA3aTeNEM. ONPEACIICHUE, NPeoOpa3oBaHUE
BBIPAKEHUI HA OCHOBE OMPENCIEHHMS], 3aMUCh OOJBIIMX Yucel. [IponeHTsl, 3anmuch
OPOLEHTOB B BUAE ApoOM W ApoOM B BHJE MPOLEHTOB. TpHU OCHOBHBIE 3a7a4M Ha
IIPOLICHTEL, PELICHUE 3a4a4 U3 PEATbHOMN ITPAKTHUKH.

[IpuMeHeHEe TPU3HAKOB  JAEIMMOCTH, Pa3JIOKEHHWE HAa  MHOYKHUTENH
HATypaJIbHBIX YUCEIL.

PeanbHbie  3aBuCMMOCTH, B TOM 4YHMClA€ mOpsMas ©  oOpaTHas
[IPONIOPLIHOHATBHOCTH.

AJuredpanvecKkue BbIPpAKEHUs!

IlepeMeHHBIE, YACTTOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMN. JlOMyCTUMBIE
3HAYCHUS NEpeMEHHBIX. [IpencraBiaeHme 3aBUCUMOCTH MEKY BEJIMYAHAME B BHJIE
(dopmynel. Berancnenust no gpopmynam. [IpeoOpa3zoBaHrie OyKBEHHBIX BBIPAKECHUH,
TOKIECTBEHHO PAaBHBIC BBIPAKEHUS, TMpaBuWia NpeoOpa3oBaHUsi CYMM U
NPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK ¥ MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOJCTBA CTENEHM C HATYPAIBHBIM TTOKA3aTEIEM.

Opnounensl 1 MHOTOWIEHBL. CTeneHp MHOrowieHa. ClO)KEHUE, BEIYMTAHUE,
VYMHO)KEHHE MHOTOWIEHOB. MDOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYyMMBI M KBaApar pasHocTH. DopMmyna pasHOCTH KBajaparoB. PasznoskeHue
MHOTOYWIECHOB HA MHOKHATEIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPABHEHWS, MpaBwia MPeoOpa3OBaHHs YPABHCHUS,
PABHOCUJIBHOCTh YPaBHEHUM.

JInHeliHOEe ypaBHEHHE € OOHOW NEPEMEHHOM, YUCIIO KOPHEH JUHEWHOIO
VPABHEHUS, PELICHUE JIMHEWHBIX ypaBHEHU. COCTABJICHHE YPABHEHUH 110
VCIOBUIO 3aa4i. PeneHne TEKCTOBBIX 3a/1a4 ¢ TOMOLLBIO YPAaBHEHHA.

JluHelHOE ypaBHEHHE € ABYMS NEPEMEHHBIMU U €ro rpaguk. Cuctema AByx
JIMHEWHBIX YPaBHEHHWA C IBYyMs MEPEMEHHBIMU. PelleHue cucreM ypaBHEHU
crocoOoOM TMOACTAaHOBKH. [IpuMephl pemieHHsl TEKCTOBBIX 3a4a4 € MOMOIIBIO
CHCTEM YPaBHEHUH.

DOyHKIUU



KoopauHara ToUkH Ha npsMoii. YHCIOBbIE MPOMEXKYTKH. PaccTosiHue Mex Iy
ABYMs TOYKAMH KOOPAMHATHON NPsSMOH.

[IpsmMoyronbHas cucreMa KoopaudHar, ocu Ox u Oy. AGcuMcca W opaMHara
TOYKHM HAa KOOPAMHATHOM miockocTy. [Ipumepsl rpadukoB, 3a1aHHbIX HopMyIaMH.
Urenne rpaguxoB peanbHbix 3aBucumocted. [lonstue ¢ynkumn. ['paduk
¢Gynkuuu. Coiicta Qyukuwmid. JInneiinas ynkuus, e€ rpaduk. ['paduk GyHKImMn
y X|. I'paduueckoe pemieHHe JIMHEHHBIX YpPaBHEHHM W CUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KJIACC

Il

Yuc1a 1 BIYUCICHUS

Ksaapatublii kopenb u3 uucna. [loHsTne 00 uWppalMOHATILHOM YHUCIIE.
JlecaTuunpie MpuOMMKEHNs UppalMoHanbHbIX uncen. CoicTBa apumMeTHUeCKX
KBAJIPaTHLIX KOPHEH U UX NPUMEHEHUE K NPE0OPa30BAHUIO YMC/IOBBIX BBIPAKCHUI
U BBIYHUCIIEHUAM. JIeHCTBUTENBHBIE YHCIIA.

Crenensb ¢ 11e76IM NOKa3aTeneM u e€ coictra. CtaHaapTHas 3aMUCh YUCTA.

Anrebpanyeckue BoIpakeHUsAJIreOpanvyecKue BbIpakeHust

Ksagpatubiii  TpEXWwieH, pa3lOKEHUE  KBAAParTHOro  TPEXWICHA HA
MHOKHTEIH.

Anrebpanyeckas 1podb. OCHOBHOE CBOWCTBO anredOpanyeckoi Apodu.
CnoxeHue, BbIYUTAHWE, YMHOXKCHHE, JENCHUE anredpauyeckux ApoOei.
PanoHalibHble BBIpaKEHUS MU UX ITpeodpasoBaHue.

YpaBHeHHs U HEPABEHCTBAY PABHEHHSI H HEPABEHCTBA

KBaaparHoe ypaBHeHue, (opmysia KOpPHEH KBaJpaTHOrO YpPaBHEHMS.
Teopema Buera. Peluenue ypaBHEHHI, CBOASAIMXCS K JMHEHHBIM M KBAJPaTHBIM.
[Tpocreiime QpoOHO-palHOHATIbHBIE YPAaBHEHNUS.

["'padmdeckas uHTEpNpeTas YPABHEHHUIT C IByMSI MEPEMEHHBIMH M CHCTEM
JUHECHHBIX YPAaBHEHUH C JBYyMs NEPEMEHHBIMH. [IpUMephl pelieHusi CHCTEM
HEJIMHEHHBIX YPABHEHMI C IBYMs IEPEMEHHBIMU.

Peinienne TEKCTOBBIX 3aa4 anredpanyeckuM CnocoOoM.

Hucnosele HEPaBEHCTBA W WX CBOMCTBA. HEPABEHCTBO € O/IHON NMEPEMEHHOIA.
PaBHOCUILHOCTL HEpPABEHCTB. JIMHEHHBIC HEPABEHCTBA C OAHON MNEPEMEHHOM.
CucTeMbl TAHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMHPYHKUHU

[Tonstue ¢yukuuu. OONACTh ONPEACNICHUS M MHOXECTBO 3HAYCHMIA
Gyukuun. CriocoObl 3a1aHns QyHKUMA.

I'padpuk Pynkimu. Yrenune cpoiictB (ynxmmu no e€ rpaduxy. [Ipumeps
rpadukoB GpyHKIMIA, OTPAKAOIINX PEATBHBIC ITPOLIECCHI.



DYHKIWH, ONUCHIBAIOIIME TMPAMYIO W 00paTHYIO MPONOPLUHOHAIBHBIE
3aBHCHMOCTH, MX rpaduku. yHkunn y = x2, y = x3, y = \x, y—|x|. ['papuueckoe
peLICHUE YPABHEHUN U CUCTEM YPaBHEHUIA.

9 KJIACC

Yucia 1 BbIYHCIEHHSA

PaunonanbHble yKcaa, UPPALMOHATIBHBIE YHCIIA, KOHEUHBIE U OECKOHEUHbIE
AECATUYHBIE APOOH. MHOXKECTBO ACHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YNCIA
KaKk OCCKOHEYHbIC MECATHYHbIC APOOM. B3auMHO OJHO3HAYHOE COOTBETCTBME
MEXKJIY MHOJKECTBOM JICHCTBUTEIIBHBIX YHCEI U KOOPAWMHATHOH MPSAMOA,

CpaBHeHHE  JCHCTBHUTENBHBIX  YUCEN, AapU(PMETHYECKHE JEHCTBHS C
JEUCTBUTEBHBIMH YHCTIAMHU.

Pazmepbl OOBEKTOB OKPY/KAIOLIEr0 MHPA, JUIMTENLHOCTH MPOLIECCOB B
OKPY’KaroIIeM MHUDE.

[TpubnmKEHHOE 3HAYCHUE BEIIMYMHBI, TOYHOCTh NMpuOImKeHus. OKpyriieHne
gucen. [Ipykuaka v OlieHKa Pe3y/IbTaTOB BEIYACICHHIA.

YpaBHeHHS H HEPABEHCTBA

Jlnueiinoe ypasHenue. Peruenue ypaBHEHHH, CBOIAMIMXCA K JIMHEHHBIM.

KBaaparHoe ypaBHeHue. PeuieHue ypaBHEHHH, CBOAALIMXCS K KBaJPAaTHBIM.
bukBanparHoe ypasHeHue. [Ipumepsl pelueHus ypaBHEHUNH TPEThEH U 4€TBEPTON
CTCIICHEH Pa3JIOKCHUEM HA MHOKHTEIH.

Pemienue apoOHO-paliMOHAIBHBIX YpaBHEHU. PeumieHre TEeKCTOBBIX 3aj1a4
anredpanvyecKuM METOJIOM.

VYpaBHEHHE ¢ ABYMS MEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem AByX
JIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU. PellieHne CUCTEM IBYX YPAaBHECHUIA,
ONHO U3 KOTOPLIX JIMHEWHOE, a Apyroe — BTOpoil creneHu. ['paduueckas
UHTEPIPETALUs] CUCTEMbI YPABHEHHI C IBYMS IEPEMEHHBIMHU,

Perienne TeKCTOBBIX 3314 alreOpanuecKkum crnocodom.

YucnoBbie HEPABEHCTBA U WX CBOWCTBA.

Pemenne NMHEHHBIX HEPABEHCTB C ONHON MEPEMEHHOH. Pemenue cucrem
JIMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHO#N. KsaapaTtHele HEpaBEHCTBA.
I'paduueckas uHTEpnpeTaLuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MEPEMEHHBIMA.

OyHKIMHPYHKIHH

KBagpatuunas ¢Qyukuus, €€ rpapuk u cpoiictea. [lapaosa, koOpaMHATHI
BEPLLUMHBI 11apaboJibl, 0Cb CUMMETPUM 11apadolIbL.

I'paduky pyaxumii: y =kx, y=kx+b,y=k/x,y =x3,y =Vx, y = x| , u ux
CBOWCTBA.



YucnoBble  MOCIE0BATENBHOCTUYHC/IOBBIE  MOCIEA0BATEILHOCTH H
nporpeccuu

[TonsiTe 4YHMCIOBOH IIOCAEAOBATEIBHOCTH. 3aJaHUE I10CIIEI0BATE/IBHOCTH
PEKYPPEHTHOM GopmyIioi U (HOpMYII0i #-Tr0 YjieHa.

ApudmeTnueckas W reoMeTpuueckas mnporpeccun. @opMmynbl #-ro ujaeHa
apu(pMeTHUYECKOIM M rEOMETPUUECKOM MPOTPECCHIA, CYMMBbI MEPBBIX 77 YJICHOB.

N3o0paxkeHue 4YiICHOB apu(METUYECKOW M IeOMETPUYECKOI mporpeccuit
TOYKAMU HA KOOPJMHATHOM TUIOCKOCTH. JIMHEHHBIA W SKCIOHEHIMAIBHBIA POCT.
CnosKHbI€ MPOLICHTHI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMmbl y4eOHOrO Kypca
«AnreOpa» XapaKTEPU3YHOTCH:

1) narpuoTn4eckoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY UM HACTOAIIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKEHMIA B PYTHX HAyKaxX W MPUKIAAHBIX cepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTHYECKMX OCHOBaX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHHIA, MPOLEAYyP IPAKIAHCKOro oOIIecTBa (HAMpUMeED,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKAM TPUMEHECHHUEM JOCTHXKECHUI HAYKH, OCO3HAHUEM BaKHOCTH
MOPATbHO-3THYECKUX MMPUHLMUITIOB B ACATENBHOCTH YYEHOT O,

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM HA AKTHMBHOE Y4YacTHE€ B PEIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKEHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATbHOM
JESATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM UHANBUAYAITBHON TPACKTOPHH 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
YUETOM JITYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MAaTEMaTHUYECKAX OOBEKTOB, 3a/Ja4, PEUICHHIA, PACCYKICHWH, YMEHUIO BHUACTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI O O3HAHMS:

OpPUEHTAUMEH B JEATEIBHOCTH HA COBPEMEHHYID CHUCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONH HAayKW Kak cQepel 4YeIOBEUECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIABUIA3ALMUM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM HMCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTAbIXa, peryispHas (u3nyecKas
AKTUBHOCTH), C(OPMHUPOBAHHOCTBED HAaBBbIKA PE(PICKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JAaCTM COXPAHHOCTH OKPY KAKOIIEH Cpeabl, IMIaHUPOBAHUS TOCTYNKOB M
OLICHKH WX BO3MOXHBIX TOCJIECICTBUH HJsl OKPY>KAMOIIEH CPeabl, OCO3HAHUEM
r100AIBPHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTEH UX PELICHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YMCIIE
YMEHHE YUUTHCA y OPYTHX JIFOACH, MpuoOpeTaTh B COBMECTHOW ACSITENLHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOOUMOCTBIO B (JOPMUPOBAHWMM HOBBIX 3HAHWA, B TOM YHCIE
(OopMYyUPOBATH UIEHU, IOHATHUS, TUIOTE3BI 00 OOBEKTAX W SBICHUSX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBKD ~ OCO3HABaTh  CTPECCOBYKD  CUTYyalUUlO, BOCHPHHUMATH
CTPECCOBYK) CHUTYAlIMIO KaK BBI30OB, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBUS, (OPMYJIMPOBATH M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH ONBIT.

METANIPEJMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHBIEC YHHBEPCAJbHBIE Y4eOHbIE 1eiiCTBUA

ba3osble Jornyeckue aeiicTus:

e BBISBJIATh U XaPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKN MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHWH MEXAY MNOHATHAMH, (OPMYTUPOBATH
ONpEACTICHUS]  TMOHSITHM, YCTAaHABJIMBATH CYLICCTBEHHBIA  NPH3HAK
KJIacCU(MKAMK, OCHOBAHWS A OOOOIICHHWS W CPAaBHEHUS, KPUTCPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYJMPOBATH W  NPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTENbHBIE W OTPHULATEIBHBIE, €AMHUYHBIC, YaCTHBIC W OOIIME,
YCIIOBHBIC;



BBISIBJISITh ~ MATEMATMUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTuBOpeurss B (akTax, AAHHBIX, HAOMIOJACHHMSIX M YTBEPKICHUSX,
npeiaratb  KpUTEpUM I BBISIBJICHHAS ~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
MHAYKTUBHBIX YMO3AKITIOYEHU N, YMO3AKITFOUEHHM 110 aHATIOTHH,

pa3dupaTh J0KA3aTEIbCTBA MATEMATUUECKAX YTBEPKACHUHN (TPSIMBIE H OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIIOKHBIE JOKA3aTENbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTpaMBaTh AapPryMEHTAUMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATHE COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh Crmoco0 pemeHus yuyeOHOH 3ahaud (CpaBHMBATH HECKOJBKO
BapUAHTOB peEUICHUs, BbHIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/ibCKUe AeiiCTBUSA:

MCIOJIb30BaTh BOMPOCH KAK MCCIEAOBATENbCKUIA MHCTPYMEHT MO3HAHWUS,
(opMyIMPOBATh BOMPOCHI, (PUKCUPYIOLIME TPOTUBOPEUYUE, MNPOOIEMY,
CaMOCTOSITETIbHO YCTAHABJIMBATH MCKOMOE M JaHHOE, (OPMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOAWTH MO CaAMOCTOSTENIBHO COCTABJICHHOMY IIJIaHY HECTIOKHBIN
DKCIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTUUYEeCKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTY COOOM;

CaMOCTOATELHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO Pe3yJibTaraM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3MPOBATh BO3MOKHOE PA3BUTHE TMPOLIECCA, a TAKXKE BBIIBUIATH
NPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ napopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTH WH(OPMALIMK, JAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOWMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPHPETHPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTh (OpMY TNPEACTABICHUS WH(POPMALMKM W WJUTFOCTPUPOBATH
pelacMble 3aJa4d CXEMaMu, auarpaMmamu, WHOH rpadukoil W Hx
KOMOHMHALIUSAMH,

OLICHWBATh HAAEKHOCTh WH(OPMALMU TO KPUTEPUSM, MNPEUIOKCHHBIM
YUUTENEM HIU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIE IeHCTBHS:



BOCIIPUHUMATL W (POpPMYyJIUpPOBaTh CY>KACHUS B COOTBETCTBUU C
YCJIOBUSIMU M LIEJASIMU OOLIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO
XOJIy PeUICHUs 3a]]a4i, KOMMEHTUPOBATH MOTYUYECHHBINH Pe3ybTar;

B X0JI€ OOCY>KIEHMS 3a1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAEMON TEMBI,
npoOJIeMbl, PelIaeMoid 3a1a4k, BHICKA3bIBATh UJIEH, HALICTICHHBIE HA TIOUCK
pELICHUs, COMOCTABISATH CBOM CYXKICHHMS C CYXKICHHUSIMH JIPyTHX
YYaCTHUKOB JMajiora, 0OHAPYKMBAaTh Pa3JIMUMe U CXOJACTBO MO3UIMIMA, B
KOPPEKTHO# popme (HopMyaUpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,
OpEACTaBAATh  PE3yJbTaThl  PEIICHMS — 3aJaud,  DKCIEPUMEHTA,
UCCIICIOBAHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (popmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 MPE3CHTALMN U OCOOCHHOCTEN ay AUTOPHH;
NOHUMAaThb W WCHOJB30BaThb  NPEUMYLIECTBA  KOMaHAHONH U
UHAUBUYATbHOM paboThl MpPU PEHICHUH YYEOHBIX MaTEeMaTUYeCKUX
3aj1ay;

OPUHUMATD LEJIb COBMECTHON AEATEIbHOCTH, IJIAHUPOBATH OPraHU3aNI0
COBMECTHOM paboThl, pacnpeacisTh BUAbl padoT, JOroBapUBaThCA,
00Cy’K1aTh MPOLECC U Pe3ysibTar padoThl, 0000IATh MHEHUST HECKOJIBKIX
JIFOJICH;

y4acTBOBaTbh B TIpynmoBeiX (opmax paboTel (00CykaeHus, OOMEH
MHEHHUSMHU, MO3IOBbI€ IITYPMbI WU JAPYTUE), BBHIMOJHSATH CBOI YacTh
pabOThl U KOOPAUHUPOBATH CBOM JCHCTBUSI C IPYTUMHU YICHAMU KOMAH/IbI,
OLIEHMBATh KAYE€CTBO CBOEr0 BKJAAa B OOWIMI MPOAYKT MO KPUTEPHUSIM,
c(OpPMYJTMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBepCaJbHbIe YUeOHbIE JeiiCTBUS
Camoopranuzanusi:

CaMOCTOSITENTEHO COCTABJIATh IJIAH, AJITOPUTM PELICHUS 3afaud (MU €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHAHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, SMOLUOHAJILHBII HHTEJJICKT:

BIQJCTh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca W
pe3yabpTara peuIeHUs MAaTEMATHUYECKOM 3a/1a4u,

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH TPH PEIICHUH
3a/1a4d, BHOCHUTh KOPPEKTUBBI B JICATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUEC PE3YJbTATA JACATCIBLHOCTHA MOCTABICHHONW LETN
U YCJIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKCHUS WM HEJOCTHXKCHHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 7 kjaacce oOydYaroUuics TMOJYYUT CJICTYOLIUE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUS

BBINONHATE, coveTas yCTHBIE M MUCBMEHHBIC TPHEMBI, ApUPMETHUCCKUAEC
JECUCTBHS C PAllMOHAIIBHBIMHU YMCIIAMH.

HaxonuTe 3Ha4eHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHMA, COACPMKAIIMX
OOBIKHOBEHHBIE W IECATUYHBIE TPOOH.

[Tepexoauth OT OIHOW (GOPMBI 3aMMCH YUCEN K APYroi (mpeoOpa3oBhIBATH
JOECATHYHYIO JpoOb B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATHYHYIO TPOOB).

CpaBHMBATh M yIOPSA0YMBATH PALMOHAIBHBIC YUCIIA.

OKpyrasTh yucna.

BBINOMHATE MPUKUAKY M OLICHKY PE3YJIbTaTa BEIYACICHHIA, OUEHKY 3HAYCHUMN
YHUCJIOBBIX BBIPAKCHUH. BBIMONHATE ACHCTBHS CO CTENEHSMU C HaTypPalbHBIMU
NOKA3aTENSIMH.

[IpuMeHITh  MOPU3HAKA  JACTUMOCTH,  PA30KEHWE HA  MHOXKUTENH
HATYpPAJIbHBIX YHCETT.

Pemare MpakTUKO-OPUEHTHPOBAHHBIE 33Ja4M, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLUHOHAIBHOCTBIO BEJMYWH, MPOLECHTAMH, WHTEPIPETUPOBATH
PE3yAbTaThl PEUICHUS 3a1a4 C YYETOM OTPAHWYEHM, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaAEMbIX OOBEKTOB.

AuredpanvecKkue BbIPpAXKEHUs!

Hcnonb3oBare anreOpanyecKyr0 TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh
€€ B IMPoLIecCe OCBOCHUS YUEOHOr0 MaTepuaia.

Haxonute 3HaueHHs OyKBEHHBIX BBIPQKCHHNA MPU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQKECHUS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CJIAracMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE yMHOKEHME OJHOWICHA HA MHOTOWIEH M MHOIOWIECHAa Ha
MHOTOYJIEH, MPUMEHTH (POPMYJIBI KBapaTa CyMMBI U KBaIpara Pa3HOCTH.

OCYIIECTBIIATh PA3JI0OKEHUE MHOTOWICHOB HA MHOXKUTEIM C TOMOLIBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKMTENS, TPYNIUPOBKH  CIAracMbix,
NPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOMKEHUSI.

[TpumensTh MpeoOpazoBaHUsl MHOTOUIEHOB JUISl PEIIECHUS PA3IMYHBIX 331a4
U3 MaTEMATHKHN, CMEXKHBIX PEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaJIbHBIMU IOKA3aTEIsAMU JUISA
npeoOpa3oBaHUsl BIPAKECHUH.



YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE YpaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSs MpaBuia
nepexoaa OT UCXOIHOIO YPABHEHMS K PABHOCWIBHOMY eMy. [IpoBepsTh, aBisieTcs
JIM YACTIO KOPHEM YPABHEHUSI.

[TpumeHsTh TpaduUeCKUE METOIBI PU PELICHUU JTUHEHHBIX YPAaBHEHUH U X
CUCTEM.

[TonOupare TpUMEpPBl Tap YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
YPABHEHUS C ABYMSI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPABHEHUS C
JABYMsI TEPEMEHHBIMH, TOJB3YSCh TPaPUKOM, NPHBOAUTH NPUMEPHI PEIICHUS
VPABHEHUS.

Pewmare cucTemMbl IByX JTUHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH, B TOM
YyHCIe TpaduyecKH.

CocTaBnsaTh M pelIaTh JIMHEWHOE YPAaBHEHWUE WJIM CHUCTEMY JIMHEHWHBIX
VPAaBHEHUH TI0 YCIOBUK 33Ja4d, WHTEPHPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M NOJIy YCHHBINA PE3yJIbTar.

DOyHKIUU

H3o6paxkaTe HA KOOPAWHATHOW MPSAMO TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOPAMHATAM, JIY4H, OTPE3KU, UHTEPBAJIBL, 3ANMCHIBATH YACIOBBIE POMEXKYTKH HA
anreOpanveCcKoM SI3bIKE.

Ormeuars B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM,
CTpOUTH rpadukm TUHEHHBIX PyHKIMHA. CTpouTh rpaduk PyHKUMA y = [X|.

OnucelBaTh C MNOMOUIBIO (PYHKIMA W3BECTHBIE 3aBHUCHMOCTH MEXAY
BEJIMYMHAMH. CKOPOCTb, BPEMS, PACCTOSHHE, LEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJUTEIIBHOCTD, BPEMSI, 00BEM pabOTHI.

Haxoauth 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMEHTA.

[Tonnmare rpaduyeckuii cnocod MPEACTaBICHHUS M aHan3a MHPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIHMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOyuenus B 8 kjacce oOydyaromuiics MOJyYUT CJICTYOLIUE
MPEAMETHBIE PE3YJIBTATHI:

Yucna v BBIYUCTCHUS

Hcnonbs30Bare HAYaIBHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYTJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHITh TOHATHE APU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTh
KBAJIPaTHBIE KOPHH, KCIOJIB3Ysl MPHU HEOOXOAUMOCTH KAJbKYJISATOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKCHUN, COACP)KAIMX KBAaAPATHBIE KOPHHU, WCHOJB3Ys
CBOMCTBA KOPHEN.



Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YMCENl C MOMOINBIO JECATHYHBIX
npobeit u creneneid uucna 10.

AJsredpanvecKkue BbIPpAKEHUs!

[IpUMEHATh TMOHATHE CTENEHW C LEIbIM  [OKA3aTeNiEM, BBIMOIHSATH
npeoOpa3OBaHUs BEIPAKEHU, COACPKAIMX CTENEHH C LENBIM TOKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX BBIPAKECHUIA
HA OCHOBE MPABUJI JICHCTBUI HAl MHOTOYICHAMH U alNreOpandecKuMu Ipo0sMu.

PackmanpiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUATEIH.

[TpumeHsTh MpeoOpa3oBaHUs BEIPAKEHUHN A/l PEIICHUS PA3JIMUHBIX 33134 U3
MaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATIbHON MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeElHBIE, KBAAPAaTHBIC YPABHEHUS W PAlMOHAIBHBIE YPaBHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUI C IByMSsl IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpadUeCKUX MPEACTABICHUH (yCTaHABIMBATh, UMEET
JY YPAaBHECHUE WM CUCTEMA YPABHCHWH PEUICHHS, €CITU UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (HOPMYJTUPOBKM 3a1auu K €€ anreOpandyeckoit
MOJEIM C TIOMOLIBKO COCTABJICHHS YPABHCHHs WM CHUCTEMBI yPaBHCHWH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 33/1a4M MOy YCHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA € OJHON IMEPEMEHHON M HMX CHUCTEMBI, 1aBaTh
rpapuyecKyr0 WIUIIOCTPALMIO MHOXKECTBA PEIICHUH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMONB30BATh (PYHKIMOHAIBHBIE MOHATUS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKME OOO3HAYCHHS), ONPEIACNIATh 3HAYCHHE (PYHKIMH TO 3HAYCHHIO
apryMeHTa, ONpeAcsaTh CBOHCTBA (PYHKIMH MO €€ rpaduKy.

CtpouTs rpaduKy JIEMEHTAPHBIX PYHKIMI BUOA:

y=kix,y=x2,y=x3y =[x,y = \X, OMHCHIBATH CBOWCTBA UHCIOBON
GyHKIMU 10 €€ rpaduKy.

K xonny oOyueHus B 9 kjaacce oOydaromuiics MOJYYUT CJICTYOLIUE
NPEIMETHBIC PE3YIbTATHI:

Yucna v BBIYUCTCHUS

CpaBHMBATh M yIOPSAA0YMBATH PALMOHAIBHBIE U UPPALMOHATIBHBIC YHCIIA.

BreimonHATe apudmeTHueckue JCHCTBUS €  PALMOHAIBHBIMM  YHCIAMMU,
coueTass YCTHbIE M TUCbMEHHBIC MPUEMBI, BBINOJHATH BBIYHACICHHS C
WUPPAUMOHATIbHBIMA YHCTIAMH.



HaxomuTh 3HayeHUs CTeNEHEd ¢ LENBIMA  MOKa3aTelassMA W KOPHEW,
BBIYUCIIATH 3HAYEHUS YUCITOBBIX BEIPAKEHHIA.

OKpyrisTh JOEHCTBUTENIBHBIE YHUCIA, BBIIOJHATh NPUKUAIAKY pE3yabTara
BBIYUCJICHU I, OLICHKY YHCJIOBBIX BBIPAKEHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHBIE W KBaApaTHBIE YPaBHEHUsS, YPABHEHHUs, CBOAALIMECA K
HUM, POCTEHIINE TPOOHO-PALIMOHAIBHBIE Y PABHEHMSI.

Pewrare cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JABYMs MEPEMEHHBIMUA H
CUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCA JTUHEHHBIM.

Pemate TekCTOBBIE 3amauu  alreOpauyecKuM CHocoOOM ¢ MOMOIIbIO
COCTABJIEHUs YPABHEHUS WU CUCTEMBI IBYX YPaBHEHUN C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpOCTENILINE UCCIIEN0BAHUS YPABHEHUI U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, UIMEET
T YpaBHEHUE WIM CHCTEMA YPABHEHHUH PEILICHUs, €CIIA UMEET, TO CKOJIBKO, U
poyee).

Pemare nuHEHHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkaTb
pELIeHUE HEPABEHCTB HA YMCIIOBOW MPSAMON, 3alUCHIBATH PELIEHHUE C MOMOILIBIO
CUMBOIJIOB.

Pemrare  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIIME KBAAPATHOE HEPABEHCTBO, MW300paXkaThb PEHICHUE CUCTEMBI
HEPABEHCTB HA YMCIOBOM NPAMOM, 3alIUCHIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30Barh HEPABEHCTBA NPU PELLIEHUH PA3IMYHBIX 3a/1a4.

DOyHKIUU

Pacno3znaBate (yHKIMM W3y4YeHHBIX BHIOB. [lOKa3biBaTh CXEMaTHYECKH

PACIOJIOKEHUE HA KOOPAMHATHOM TUIOCKOCTH rpadukoB pyHKUMi BUAA: y = kx, y
—hkx + b y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBUCHMOCTH OT
3HAUYEHUI KO3 PUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUYECKH TpaQUKM KBaIpPaTHYHBIX (PyHKUWH,
OIKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMI 1O UX rpadukam.

Pacno3HaBath kBajpaTHuHy0 QyHKIWIO 1O (HOpMyIie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX (PYHKIUI U3 PeabHOM KU3HU, PU3UKH, TEOMETPUH.

YucioBblie NOCIEA0BATEILHOCTH H POrPecCUH

PacnozHaBath apu(PMETHUYECKYID M TE€OMETPHYECKYIO TNPOTPECCHHM MPH
Pa3HbIX COCo0aX 3aaHusl.

BBINONMHATE  BBIYMCIAEHUST C€  HWCOOJB30BaHWEM (POpMyn 1nN-ro 4jeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOTPECCHIA, CyMMBI IEPBBIX N YJIEHOB.

H3o0paxkaTe 4IE€HBI MOCIECIOBATEIbBHOCTH TOYKAMH HA KOOPAWHATHOM
TUTOCKOCTH.



Pemath 3amaum, CBsS3aHHBIC C YMCIIOBBIMH IMOCIEAOBATEIBHOCTAMHU, B TOM
YKCIIe 3a7a4M M3 PEaNbHOM JKU3HM (C MCTOJIb30BAHUEM KaJbKyJATOPa, [MU(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE INIAHUPOBAHHE
7 KIIACC

KoanuecTBo uacos DIeKTPOHHBIE
HaunmeHnoBanue pa3aesioB 1 Tem (ungposbie)
Ne n/n Konrpoabubie | TlpakTuaeckune
NPOrpamMMbI Bcero obpasoBaTeibHbIE
padorsi padorni
pecypchbl
1 Yucna v BblyMCIeHUs. PalMoHalibHbIie 25 » Bubdnuoteka 11OK
4ucia https://m.cdsoo.ru/7f415b90
bubnuoreka [JOK
2
2 Anredpanueckne BbIpaKeHHs 27 1 St el o/ PRS0
Bubnuoteka 110K
. ¥ pARUCIMAL A ARERETRS A ] https://m.edsoo.ru/7f415b90
Butnunorexa LIOK
2
4 Koopaunatel u rpadpuku. PyHkuun 4 1 https://m_edsoo. /7415590
Bubnuoreka ITOK
5 6
Torrepexpe i odofmenye 2 https://m_edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 102 7 0




8 KJIACC

KosnnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aenioB H TeM undposbIe
Ne n/n P Kontpoabusie | IlpakTnueckue (wacpp ‘
nporpaMmsi Bcero ofpa3oBaTe/ibHbIe
padoTel paboTei
pecypchbi
Bubnunorexa LIOK
1 Yucna u Boiuucnenus. KaaparHble KOpHH 15 1 hitps://m_cdsoo.ru/T#41 7afS |
” Yucna v BbiuncieHus, CTeneHb ¢ UebiM 7 bubmoreka [IOK
noKasarejieM https://m.edsoo.ru/7f417af8 |
3 Anredpanyeckne BbIPaKEHHS. 5 | bubnmuoreka LIOK
KBaznpatHelii Tpéxunex https://m .edsoo.ru/7f417af8
4 Anrebpanueckne BbIPaKEHHS. 15 1 bubnuorexa LIOK
AnreOpanyeckas ApoOb https://m.edsoo.ru/7f417af8 |
5 YpaBHenus u HepaBeHcTBa. KBanpatHble 5 1 bubnuorexa LJOK
YPaBHEHHS https://m.cdsoo.ru/7f417af8 |
6 YpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubnmuoreka LIOK
ypaBHEHUH https://m .cdsoo.ru/7f417
bubnuoreka [{OK
7 . H 12 1
YpasHenus u HepaBeHcTBa. HepaBeHcTBA hitps.//m.edsoo.ru/7£417af8 |
) bubmoreka LIOK
8 Oynkuuu. OCHOBHbBIE MOHATHSI 5 hitne i /417
Budnuoreka ITOK
9 DyHkumu, Y 9
IR HICTOBLC (Rl https://m_.edsoo.ru/7f417af8 |
butnuoreka LIOK
1 I1 6 2
¢ ORTOpRIRE: I OGNSR https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB IT1O [TPOI'PAMME 102 7 0




9 KJIACC

Kosnuecrso uacos DJIeKTPOHHbIE
HanmeHoBaHHE pa3aesioB H TeM (uudposrbie)
Ne n/n Konrpoabubie IlpakTuueckue
NporpaMmel Bcero o0pa3oBare/ibHbIe
padoTni paboTnr
pecypchbl
l Uucna u Bbraucienus. JlelicTButenbHbie 9 1 bubnmnoreka IIOK
yucaa https://m.edsoo.ru/7f419d08
” VYpaBHeHMs U HEPABEHCTBA. Y pABHEHHS C 14 I bubtmoreka [HOK
OJIHOI MEePEeMEHHOMN https://m.edsoo.ru/7f419d08 |
3 Vpasuenusi u HepaBeHCcTBa. CHCTEMBI 14 I bubaunoreka [JOK
ypaBHEHHUH https://m edsoo.ru/7f419d08 |
Bubnuoreka ITOK
4 VpasHeHust U HepaBeHCTBa. HepaseHcTBa 16 1 httos://m.cdsoo r/7£419d08
bubmuoreka [IOK
5 16 1
A https://m.edsoo.ru/7f419d08 |
butmoreka LIOK
S 1
6 Yucnosele nocnea0BaTeIbHOCTH 1 hitps://m edsoo.ru/7#419d08 |
7 ITosropenue, o6o0enne, cucTeMaTH3aLms 8 I bubmuoreka [HOK
3HAHUH https://m.edsoo.ru/7f419d08 |
OBLLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0







NHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoauuecrsBo uacos

Konrpoabubie

Bcero
padoTsl

IpakTuyeckune
padoThl

Hara
M3y eHHS

DIIeKTPOHHDbIE
uugposbie
obpa3zoBaTenbHbIE

pecypcsl

[ToHsiTHe palMOHAJIbHOIO 4HCJa

Apudmernueckue 1eiCTBHS C
paLMOHAJILHBIMH YHCIIAMU

o

Apudmernueckue 1eHCTBHSA C
parMOHATbHBIMU YHCIIAMH

Apudmeruueckue neHCTBHS C
paroOHaIbHBIMU YHCIIAMH

Apudmernueckue neHCTBHA C
PaILMOHATBLHBIMU YHCIAMH

BxonHas koHTponbHas padora

CpaBHeHue, yOpsAO4HBaHHE
paLMOHANTBHBIX YHCE

CpasHeHue, ynopsiiounBaHHe
PALUOHAIBHBIX YHCE

CpaBHeHue, ynopsAaounBaHue
PaLUOHAIBHBIX YHUCEI

10

Crenenb ¢ HaTYpaIbHbIM
IoKas3aresieM

Budnuoreka ITOK
https://m.edsoo.ru/7f421 1de

11

CreneHb ¢ HATYpalbHBIM
IoKasaTesieM

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

12

Crenenb ¢ HaTYpabHbIM

Bubanoreka LIOK




roKasaTesaeM
Crenens ¢ HaTypaIbHBIM

https://m.edsoo.ru/7f42 1 54¢

Bbubnuoreka ITOK

i roKas3aTejieM https://m_.edsoo.ru/7f42 | 8be

14 CreneHsb ¢ HaTypaabHBIM
nokasaresiemM

s Peenne ocHOBHBIX 3av,uaq Ha npodu,
TIPOLIEHTHI M3 PeanbHON MPAKTUKH

6 Pelnennie 0OCHOBHBIX 3af1aq Ha 1podu,
MPOLIEHTHI U3 PeanbHOM MPAKTUKH

17 Pewenne 0OCHOBHBIX 3a:uaq Ha apodu,
MPOLIEHTEI M3 PeaIbHON MPAKTHUKH

3 Perenne 0OCHOBHBIX 3avnaq Ha apobwu,
MPOLEHTHI U3 PeasbHOMH NPaKTUKU

19 ITpu3HaKku NeTUMOCTH, PAa3/IOKEHHs
HAa MHOJKUTEJIN HAaTYyPaJIbHBIX YHCeJ

20 ITpu3HaKKu AETMMOCTH, Pa3/IOKEHH
HAa MHOJKUTEJI HAaTYyPaJIbHBIX YHCes

21 Peanbuble 3aBucumoctu. [psamas u
ofparHas TPONOPIHOHATBHOCTH

2 Peanbubie 3asucumoct. [Ipsimas u
obpartHasi mpONOPLUHOHATEHOCTH

3 Peanbubie 3aBucumoct. [Ipsamas u
ofparHas mponoOpPUHOHATLHOCTH

04 Pi:a.nbﬂble 3aBucumMocTH. [Ipamas u
oOparHas IpONnOPLUUOHATBHOCTH

95 KourpoabHasi pabora no teme
"PaLioHaibHbIe Yncia”

26 ByKBeHHBIE BbIpaxeHus bubnuorexa [TOK




https://m.¢ ru/7f4 1fe

27 Dopmy bt
28 DopmyJibl
29 ITepemennsbie. JlonmycTHMbie 3HAYEHHS
nepeMeHHbIX
ITpeobpaszoBanue Oy KBEHHbIX
30 B::paxczﬂuﬁ, pacxpszle CKOOOK H .
npuBeaeHHe NOAOOHBIX ClaraeMbix bitps./fn.cdsoo.ru/ T8 L fafa
ITpeobpaszoBanue OYKBEHHBIX
31 Bbl:pamiﬂnﬁ, pacxpzrme CcKOOOK H Bugmic e TIOK
NpHUBEICHHUE NONOOHbIX CllaraeMbIX hutps: o edsoo.nuTH T
ITpeoOpaszoBanue OyKBEHHbIX
32 BBIPAKEHHIA, PACKPBITHE CKOOOK U
npuBeaeHHe TOROOHBIX ClaraeMbIX
ITpeobpazoBanue OyKBEHHbIX
33 BBIPAYKEHUI1, PACKPBITHE CKOOOK M
NpUBEEHNE NONOOHDIX ClaraeMblX
34 CBOICTBA CTENEHHU ¢ HATYPAIbHBIM Bubnuoreka ITOK
MOKa3aTenem https://m.edsoo.ru/7f42 1382
35 CBoiicTBa CTENEHU ¢ HATYPAJIbHBIM Bubnuoreka ITOK
ToKa3aTenemM https://m.edsoo.ru/7f42154e
16 CpoiicTBa CTENeH! C HaTypajlbHbIM bubnuoreka [JOK
MOKa3aTenemM https://m.edsoo.ru/7f42 18be
Bubnuoreka [TOK
il R httDs://m.cdsoEru/7f42276c
- buGnuoreka LIOK
oh Il ForonmeN https://m ds00.ru/7f422930
39 CrnoxeHne, BEIMUTAHUE, YMHOKEHHE bubauoreka LIOK




MHOTO4YJICHOB

CnoskeHue, BEIMUTaHHE, YMHOKEHHE

https://m .edsoo.ru/7f422af2

Bbubnuoreka ITOK

i MHOTQ4YJIEHOB https://m edsoo.ru/7f422cc8
41 CrnosxeHne, BEIMUTAHUE, YMHOKEHHE Bubnunorexa IIOK
MHOTO4JIEHOB https://m .edsoo.ru/7f422fca 7
4 CrnosxeHue, BbIMUTAHUE, YMHOKEHHE Bubnuoreka ITOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopmyJibl COKPALLEHHOTO bubnuoreka ITOK
YMHOKEHHS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPALLIEHHOTO bubnuoreka LIOK
 YMHOKeHHst https://m edsoo.ru/7f42464a
45 DopMy Bl COKPAIIEHHOTO bubnuoreka [IOK
YMHOMKEHHS! https://m.edsoo.ru/7f424c12
46 DopmyJibl COKPALLIEHHOTO bubnuoteka [IOK
YMHOKEHHUSI https://m.edsoo.ru/7f424£d2
47 Dopmy bl COKPALLIEHHOTO Bubnuoreka ITOK
YMHOKEHHs] hqps://m.edsoo.m/7f425 ldOA
43 PaznoskeHue MHOrO4JIEHOB Ha Budnuoreka ITOK
MHOKHUTEIH https://m.edsoo.ru/7f423312
49 PaznoskeHue MHOrO4JIEHOB Ha bubnuoreka [JOK
MHOKHTEJH https://m.edsoo.ru/7f4237fe
50 PaznoskeHne MHOrO4JI€HOB Ha bubnuoreka [IOK
MHOXXHUTEJIH hittps://m .edsoo.ru/7f4239de
51 PaznoxkeHne MHOrO4JI€HOB Ha
MHOKHTEJIH
59 KourpoabHasi pabora no teme
"Anrebpanueckue BoipaskeHus"
33 YpasHeHue, npasuiia




npeoOpa3oBaHus ypaBHEHHS,
PaBHOCHJILHOCTh YPaBHEHHUIA

JluHeiiHOe ypaBHEHHE C OJIHOM

54 MEPEMEHHOM, pPeLIeHHEe THHEITHBIX
ypaBHEHHUH
JIuneiiHoe ypaBHEHHE C OAHOM
55 nepeMeHHOB:“il,) peLieHne JTMHEAHBIX BHIHGTCR TR
N https://m.edsoo.ru/7f420482
ypaBHEHHIH
JInHeHHoe ypaBHEHHE C O HOM
56 NIEPEMEHHOI, PEeLIEHNE JIMHEHHbIX
~ ypaBHeHHii
57 Pelwrenue 3aga4 ¢ noMoLIbIO bubnnoreka LIOK
ypaBHEHHUIH https://m .edsoo.ru/7f42064¢
58 Pewrenne 3a1a4 ¢ mOMOLIBIO bubnuoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Peluenue 3a1a4 ¢ MoOMOLUbKO bubnuoreka [TOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Peinenue 3aaa4 ¢ MOMOLIBIO bubnuoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuHeiiHOE ypaBHEHHE C ABYMs bubnuorexa IIOK
MepeMEHHbIMH 1 €ro rpapuk https://m.edsoo.ru/7f427¢32
62 JIuneiiHoe ypaBHEHHE C NBYMS bubnuoteka LIOK
nepeMeHHbIMH 1 ero rpapuk https://m.edsoo.ru/7f427¢8a
63 Cucrema 1BYX JMHEHHbIX ypaBHEHHI bubnunoreka [JOK
C ABYMsl NEPEMEHHBIMU https://m. ru/7f42836
64 Cucrema 1BYX JIMHEHHbBIX YpaBHEHUH
C JIByMsi MepeMeHHbIMH
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHHUIT




C ABYMs NEPEMEHHBIMH

Cucrtema aByX JUHEHHBIX YpaBHEHH

dopmynamu

66
C JIByMS MepeMEeHHbIMH
67 Pemenne cucreM ypaBHEHHH BSIHEE gL
hitps://m.edsoo.ru/7f4284de
68 Pewenue cucrem ypaBHeHHid Bucnuopexa LJOR s
https://m_.edsoo.ru/7f42865a
69 Peluenue cucreM ypaBHeHHH BHoTHEERLIOK
_ https://m_.edsoo.ru/7f4287d6 |
70 Pemenue cuctem ypaBHeHMit
71 Pewenue cucTeM ypaBHeHHIH
7 KonTponbhast pabota no teme Bubnuoreka 1IOK
"JIuneitHble ypaBHEHHS " https://m.edsoo.ru/7f421044
73 KoopaunaTta To4kH Ha npsiMoii buoauotss TIOK
https://m.edsoo.ru/7f41de76
Bubnuoreka LIOK
74 Yucnosbie NpOMeKyTKH hitps./ /m.edsoclfruﬂ 41460
| 9 Yucnoebie NPOMEKY TKH o il
76 Paccrosinne Mexy 1ByMs TOUKaMHU
KOOPJIMHATHOH MPSIMOii
77 Paccrosinne Mexay nByMs TOUKaMHu
KOOPAMHATHOII NPsiIMOi
78 [IpsimoyrosibHas CUCTEMA KOOPJAMHAT bubnuoreka [[OK
Ha IJIOCKOCTH https://m edsoo.ru/7f4 le16e
79 ITpaMoyronbHas cHCTEMa KOOPANHAT bubnnorexa ITOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKOB, 3aJaHHBIX bubnuorexa LIOK

ht;ps://m.edsoo.ru/7f4168a8 _




ITpumepsl rpaduKoOB, 3a/1aHHBIX

Bubauorexa IIOK

1 bopmynamu https://m cdsoo.ru/7f4 1ed80
80 [Tpumeps! rpadMKOB, 3aJaHHbIX
bopmynamu
%3 Yrenue rpauKkoB peasbHbIX bubnuorexa LJOK
3aBUCHMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue rpaMKOB peanbHbIX
3aBHCHMOCTEH
bubnuoreka LIOK
= e i https://m. L.Iru/7f4l 06
86 I'paduk GpyHKLIH :
" o bubnuorexa ITOK
= Cobiums i https://m.edsoct.lru/7f4 1f078
” > bubmuoreka [IOK
o Caoncpa byastimn https://m.edsocl;.[ru/7f4 1flfe
o bubnuorexa LIOK
89 Tusefinas Gymicias h}t_ps://m.edsogru/7f427282_
s bubnuorexa LIOK
i Thamean dysons httDs://m.edsogm/7f4274 12
o1 [Toctpoenne rpaduka JuHEHHON bubnuorexa LIOK
byHKUIH https://m.edsoo.ru/7f426d le
90 ITocTpoenne rpaduka nuneiHOM
(byHKUMH
93 ['paduk pyrkumn y =[x|
94 I'padpuk pynkimn y =|x|
95 KonrposbHast pabora o reme Bubnuoreka ITOK
"Koopanxatsi n rpapukn. PyHkumn" https://m edsoo.ru/7f4150a
:96 [IoBTOpEHHE OCHOBHBIX MOHATHI U




MEeTOJ10B Kypca 7 kyacca, 0bobuieHne
3HAHUIA

[ToBTOpEHHE OCHOBHBIX MOHSTHI U

bubnunoreka 1IOK

97 ) [ 1
MEFOACRIRIDOR: | IAESR. SOORIERS hittps://m.edsoo.ru/7£429£32
3HAHUH
IToBTOpEHNE OCHOBHBIX MOHATHI U
98 METO/I0B Kypca 7 kiacca, 00o0uieHne 1 BiAGICEE TN
. P ’ https://m edsoo.ru/7f42a0e(
3HaHUH
99 [TpomerkyTo4Has HTOroBas | bubnuorexa [TOK
aTrecTauus https://m.edsoo.ru/7f429¢c6¢
100 [TpomeskyTouHas uTorosas 1
aTrecTauus
IToBTOpEHNE OCHOBHBIX MOHATHI
101 MEeTO/I0B Kypca 7 kiacca, 0000imenne 1 Buosuciern1I0B
SR . https://m.edsoo.ru/7f42a27a
3HAHMI
IToBTOpEHHE OCHOBHBIX MOHATHHA H
102 MeTOoZOB Kypca 7 kiacca, 00o0ieHue 1 Bubeorexa LIOK

3HAHUHA

https://m.edsoo.ru/7142a900

OBLIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




8 KJIACC

KBa/IpATHbIE KOPHH

Konnuecrso yacos DJIeKTPOHHbIE
0
‘:;_n Tema ypoka Beero Konrpoabusbie | IlpakTuyeckue fal:;:ennu zggif:::e.ubnue
padoThI padoTs1 pecy it
1 KBaapatHblii KOpeHb U3 yucia 1 - N
https://m.edsoo.ru/7f42d452
; Bubnuoreka [TOK
2 ITousiTie 00 MPpaLIMOHANILHOM YHCIe 1 bittps: i sllsoonu/ BiBcass
3 JlecaTuanbie npubIMKeHNs )
HPPALHOHAJIBHBIX YHCE
4 JlecaTuanbie npuOIMKeHNs 1
HPPALUOHAJIBHBIX HYHUCE
E Bxoxuast KOHTpONIbHAsE padoTa 1 1
6 lIef’icmmeanble yucna. CpaBHeHue ]
NeHCTBUTEILHBIX YHCeN
7 CpaBHeHHE AeHCTBUTEIbHBIX YHCE 1
g ApupmMeTHyecKnii KBaapaTHbIH )
KOPEHb
9 YpaBHeHnue Bujaa x> = a 1
10 CBgoiicTBa apHpMETHYECKHX | bubmoreka LIOK
KBaJIpaTHbIX KOPHEI https://m.edsoo.ru/7f42d862
1 CgoiicTBa apHpMETHYECKHX | bubnuoteka LIOK
KBa/IpaTHbIX KOPHE https://m.cdsoo.ru/7f42d862
ITpeobpa3oBaHne YHCIOBBIX
12 B::pamzﬂuﬁ, cozepIKaiux 1 Engmuorea TIOK

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




[peoOpa3oBaHiie YHCIOBBIX

bubaunoreka [JOK

A A i Yt https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
ITpeobpazoBaHue YHCTOBBIX
14 ngancZHnﬁ, cozieprKatmx butimores LIOK
https://m.edsoo.ru/7f42¢0be
KBaJApaTHbIC KOPHH
ITpeoOpasoBaHiie YUCIOBBIX
15 B::pamzﬂuﬁ, coJieprKaLux Busmorers TOK
https://m.edsoo.ru/7142¢262
KBaJpaTHbIE KOPHH
16 CTerneHb ¢ LEeNbIM MOKa3aTe/leM Bubanorexa IIOK
https://m .edsoo.ru/7f4354a4
CranyaprHas 3anich 4HCa.
Pazmepb! 00bEKTOB OKPYKAKOLLEr0
17 MHpa (OT 3JIEMEHTAPHBIX YaCTHLL 10 bubnuoteka [IOK
KOCMHYECKHX OObEKTOB), https://m .edsoo.ru/7f436098
JTMTENBHOCTB MPOLIECCOB B
OKpYyIKaroLieM MHUpe
18 CBOJICTBA CTENMEHH C LETBIM Bubnuoreka [IOK
rnokasarejem https://m edsoo.ru/7f435648
19 CBOJCTBA CTENEHH C LETBIM Bubnuoreka IIOK
rnokasaresyem https://m edsoo.ru/7f435648
20 CBOMHCTBA CTENEHH C LIEJIBIM Bubnuorexa ITOK
rnokasarenem https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH ¢ LEJIbIM Bubaunoreka IJOK
MoKa3aTeneM https://m.edsoo.ru/7f43599a
” CBolicTBa CTEIIEHH ¢ LEJIbIM Bubnuoreka [IOK
roKazarenem https://m.edsoo.ru/7f435ed6
23 KBanpatHbiit Tpéxuiien




24

KBaapaTHbIil TpEXUseH
Paznokenue kBaapaTHOro

Bbubnuoreka ITOK

25
TPEXYJIEHA HA MHOKUTEHN https://m_.edsoo.ru/7f421d38
26 PasnoskeHne KBaapaTHOTO Bubnuoreka IIOK
TPEXUIIEHA HA MHOKHTEJIN https://m.edsoo.ru/7f42td38
KourposnbHasi padora no remam
27 "K::zr: aTHbIE Eo v, CteneHun Bubnuoresa LIOK
P S PHIG ; i https://m.edsoo.ru/7f42¢c80
KBaIlpaTHbIH TpexuneH
bubdmuorteka LIOK
28 Anrebpanyeckas apod
s A https://m.edsoo.ru/7f430382
JlonycTuMblie 3HAYEHHSI
29 NePEMEHHBIX, BXOAALINX B
anredOpanyecKkre BIpaKeHUs!
JlonycTuMbie 3HaUYEHUA
30 MEPEMEHHBIX, BXOALIHX B
anredpanyeckye BbIPaKEHUs
31 OcHOBHOE CBOIHCTBO Bubnuoreka [JOK
anre(’gpanqecxoﬁ ;{po6n https://m.edsoo.ru/7f4308¢6
Bubnuoreka 11OK
‘\2 >
= Comparmesure ApgOet https://m.edsoo.ru/7f430a8a
Bubauorexa ITOK
33 Coxkpaienue apodei
7 KpaLlCHue Ipoben https://m.edsoo.ru/7f430f44
bubnnoreka [JOK
34 Cokpatenie apobeii
R https://m edsoo.ru/7f430£44
35 Cnoxenue, BBIMUTaHUE, YMHOXKEHHE Bubnunoreka [TOK
%o
U fieneHue anredbpanueckux apoodeii https://m.edsoo.ru/7f43128¢
36 CnosxeHue, BbIMUTaHUE, YMHOKEHHE Bubanoreka IIOK

1 JeneHue anredpandeckux apoodei

https://m_.edsoo.ru/7f4315¢0) |




CnoxeHue, BBIMUTAHHE, YMHOKEHHE

Bubauorexa IIOK

37
1 aeneHue anrebpandecknx apodeii https://m.edsoo.ru/7f4318c2
38 CrnokeHue, BBIYUTaHUE, YMHOKEHHE Bubnuoreka LIOK
J
H JeneHue anredpandeckux apooei https://m.edsoo.ru/7f431a20
ITpeoOpazoBaHue BLIPAKEHHIH,
39 cop e x}:amnx anred Zqucxne Brommorera JOK
ek P https://m.edsoo.ru/7f43259¢
Apodu
INpeobpa3zoBaHne BhIpaKEHNI,
40 COI;IC nI:amlix anred znqecme e
p p https://m edsoo.ru/7f432736
apodu
IIpeoGpa3zoBaHie BbIpasKEHUII,
41 colle HI:aumx anred Zuqecxne Biioeiess LUK
p P https://m.edsoo.ru/7f432736
apodu
0 Kourponbhas pabora no reme bubnuoreka [JOK
"Anrebpanueckas 1podsb" https://m.edsoo.ru/7f431d36
Bubnuoreka [TOK
43 KBajparHoe ypaBHeHHE
AP yp https://m edsoo.ru/7f42ee la
44 HenonHoe kBagpaTHOE ypaBHEHHE Bmburermesn TIOK
P yp ptyps://m.edsoo.ru/7f42<~:elja 7
45 HernonHoe kBagpaTHOE YpaBHEHUE BuGniareka LIOK
i P yp https://m.edsoo.ru/7f42ee la
46 Popmysia KOpHEH KBaapaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f158
47 Dopmyia KOpHE# KBaJpaTHOTO bubnmoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f423f6
48 ®dopmyia KOpHE#t KBaJpaTHOro bubnuoreka IIOK
ypaBHEHHs https://m.edsoo.ru/7f42f5a4
49 Teopema Buera Bubnuoreka [TOK




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

Butauorexa LIOK

2 Teopese. buers https://m.edsoo.ru/7f430076
51 Pemienue ypaBHeHMI, CBOAAMMXCS K bubnuoreka LIOK
KBaJ[paTHbIM https://m. o.ru/7f43¢c542
52 Peluenue ypaBHeHHUH, CBOASILUMXCA K bubnuoteka LIOK
KBaJApaTHbIM https://m.edsoo. ru/7f43¢3d0
53 IMpocreiitne ApoOHO- bubnnorexa LIOK
pauHOHAIIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 ITpocreiimue ApoOHO- bubnuorexa LIOK
pauHOHAIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432bbe
55 PelieHne TEKCTOBBIX 3a1a4 C bubmuoreka IOK
MOMOLLBIO KBAJPATHBIX YPaBHEHHI https://m.edsoo.ru/7f42{75¢
56 Pemenne TeKCTOBBIX 3a7a4 ¢ bubnuoreka LIOK
MOMOLLBK KBaJPATHBIX YPABHEHMI https://m.cdsoo.ru/7f42£8f6
57 Konrponbhas pabora mo Teme bubnuoteka LIOK
"KBaapaTHble ypaBHeHHs" https://m.cdsoo.ru/7f4301f2
JIuneliHOe ypaBHEHHE C BYMs
58 MepeMEeHHbIMH, €ro rpaduk,
NPUMEPHI PELUEHHA YPABHEHUI B
LIEJTBIX YHCIaX
JluHeliHoe ypaBHEHHE C 1By M3l
59 NepPEeMEHHbIMH, ero rpadux,
NPHMEPHI pelleH s YPaBHeHHI B
LIeJTBIX YHCIaxX
JIuneiiHoe ypaBHEHHE C ABYMS
60 nepeMeHHBIMH, ero rpaduk,

MPUMEpPHI peLlieHHs! ypaBHEHHIT B




61

LHEeJbIX YHUCIaxX

Pemenue cucteM AByX THHEHHBIX
VPaBHEHHIT C IByMs IMepeMEeHHbIMU

62

63

64

Pemenue cuctem AByX JMHEHHBIX
yPpaBHEHHIT ¢ By Msl MepeMEeHHbIMH
Pemenue cucrem nByx JHHEHHbIX
YPaBHEHHI1 C IByMsI MePEMEHHBIMU
[Ipumepsl perueHus: cucTeM
HEJMHEHHBIX YPABHEHUH C By M
nepeMeHHbIMI

65

[Ipumeps! penienus CHCTEM
HEJIMHEHHBIX YPAaBHEHHUH C JIBy M3
NepeMEHHBIMH

66

I'papuueckas nuTepnperanus
YPaBHEHHS C IBYMSI IEPEMEHHBIMH 1
CHUCTEM JIMHEHHBIX YPABHEHHI ¢
ABYMSI [IEPEMEHHbIMU

Bubnuoteka 11OK
https://m.edsoo.ru/7f43d6d6

67

68

69

I'paduueckas uHTepnperauus
YPaBHEHHs C ABYMSs TIEPEMEHHBIMH U
CHCTEM JTHHENHBIX YPaBHEHHH €
ABYMsl IEPEMEHHBIMU

Pemenne TekcToBbIX 3a1a4 ©
MOMOIIBIO CUCTEM YPaBHEHHUI
Pemenne TekcToBBIX 3a1a4 ©
MOMOIIIBIO CUCTEM YPaBHEHHUI

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

70

71

Pemenne TekcToBbIX 3a1a4 €
MOMOILBIO CUCTEM YPaBHEHHIT

YucnoBble HEPaBEHCTBA U UX




CBOMCTBA

YucnoBbie HEPaBEHCTBA U UX

72 S
CBOIiCTBA
73 HepaseHncTBO ¢ 01HOI NEepeMeHHOI
74 JIuHelinbie HEpaBeHCTBA C OJHON bubnuoteka [IOK
NepeMEeHHOH U UX pelleHue https://m.edsoo.ru/7f42¢692
Jluneiinble HEpaBeHCTBA C OJIHON bubnnoreka [{TOK
75 .
NepPEeMEeHHOH U UX pelueHue https://m.edsoo.ru/7f42¢840
76 JIuneiiHble HepaBeHCTBA C OJIHOM
MEePEeMEHHOH U UX pelieHue
77 Cucrembl THHENHBIX HEPABEHCTB C Bubtnuoreka LIOK
OZTHOM MEPEMEHHOH U MX pelIeHne https://m.edsoo.ru/7f42cb88
78 CucreMbl IMHENHHBIX HEPABEHCTB C bubnuoreka LIOK
OHOM NMEPEMEHHOH U MX pPeLIeHHe https://m.edsoo.ru/7f42cd2¢
79 CucreMbl IMHEHHBIX HEPABEHCTB €
' O/IHO# NMEPEMEHHOMN U MX pelIeHHe
H3obparkenne petuneHust JHHEHHOTO
80 HEPaBEHCTBA U UX CHCTEM Ha Bunuorexs 1IOK
% & https://m.edsoo.ru/7f42c9¢4
YUCJIOBOH MPSIMOii
H3o0pasenune pelieHus JIMHEHHOro
81 HEPABEHCTBA U UX CHCTEM Ha Bunucess LIOK
= = https://m .edsoo.ru/7f42¢9%¢4
YHUCJIOBOI MPSIMOi
Kourponbhas pabora no remam
82 "Hepasencrsa. Cucrembl
ypaBHeHuit"
bubnuorexa LIOK
83 [Mousitue ¢yHkuMU H
https://m.cdsoo.ru/7f433c12
84 OGnactb onpeaeneHns 1 MHOKECTBO buGnuoreka LIOK




3HaYeHHH QyHKLHH

https://m.¢ ru/7f433d84

98

00001eHHe 3HAHMIT

[loBTOpEHNE OCHOBHBIX MOHATHI H

| Butnuoreka LIOK

85 Cnocobwl 3amanus GyHKUMH
86 I'padux dyHkuMH
87 CaoiicTBa pyHKLINH, UX
orobpaxkenune Ha rpaduke
38 Yrenue u nocrpoeHue rpadukos
byHKLMi
89 IMpumepst rpadukoB GyHKLMH,
OTPaKAKOUIMX PeasIbHbIE MPOLECCHI
DyHKLMH, OMUCHIBAIOLLIHE MPSIMYIO H
90 00paTHYO NPONOPLUOHANIbHbBIE Bugmerery IOK
SARTICHIOTHL, S0 Ty abHER https://m.edsoo.ru/7f434bbc
91 [NunepOona
butnuoreka [TOK
- i httos://m.edsogru/7f4343e2
bubnuoreka [IOK
= ks https://m.edsogru/7f434572
OyHkuuu y =x%, y=x3, y=Vx, y =
94 |x1);, m:¢n:ecxo;ypeme;{}p,1e Y A
O https://m.edsoo.ru/7f434d38
95 [TpomesxyTouHas UTOroBas Bubnuoreka [TOK
~arTecTauus ~ https://m.edsoo.ru/7f4371aa
96 ITpomesxyTouHas UTOrosas Bubnuoreka ITOK
arTecTauus https://m.edsoo.ru/7f434eb4
IToBTOpEeHNne OCHOBHBIX ITOHATHII 1
97 METOAOB KypPCcOB 7 U 8 K1acCOB,




METO/I0B KypCOB 7 U 8 KJ1aCCOB,
00001eHHEe 3HAHWIT

https://m.edsoo.ru/7f43736

HOBTOpeHHe OCHOBHBIX MOHSATHI U

bubnunoreka 1IOK

ITPOI'PAMME

99 Tusl co ]
e AR RpacR v" M https://m edsoo.ru/7f437510
0000umenune sHauumii
IToBTOpEeHUE OCHOBHBIX MOHATHIT U
100 METOJI0B KYPCOB 7 U 8 Kj1acCcoB | Bubiuorexa TIOK
, P . ’ ' https://m_edsoo.ru/7f4376b4
00001eHne 3HaHuit
IToBTOpEHHE OCHOBHbBIX MOHATHH M
101 METO gB KypcoB 7 ¥ 8 Kj1accoB 1 Bromaorers IOK
-ﬂ i & G https://m.edsoo.ru/7f436b88
0000ueHHe 3HAHK
[ToBTOpEHHE OCHOBHBIX MOHATHH U
102 Me'ron(l))a KypCcOB 7 ¥ 8 KJ1acCcoB 1 BnGmmoresa IOK
YP u ’ https://m.edsoo.ru/7f437858
A 0bo0enue 3HaHuil
OBIIEE KOJIMYECTBO HACOB I1O 102




9 KUIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaubie | Ipaxririeckite iyqeﬂnﬂ :63:12033T6.]‘[bﬂbl€
padoThI padoTbI pecypent
PammronanbHbIE 4nCha,
1 UppaluOHaJbHbBIE YUCJIA, KOHEUHbBIE U 1
OeCKOHEUHbIE IECATHYHBIE IpOOH
MHOXeCTBO IeHCTBUTEIIFHBIX YHCEIT,
2 NEUCTBUTEBHBIE UHCIA KaK 1
OeCKOHEUHbIE TECATHYHBIE IpOOH
B3anmHO 0AHO3HAYHOE COOTBETCTBUE
3 MEXy MHOXXECTBOM 1€ CTBUTEIbHBIX !
YHCel U MHOXKECTBOM TOUEK
KOOPJAWHATHOMN NPSIMOU
CpaBHeHHe EeNHCTBUTENbHBIX YHCE,
4 apumeTryecKkre NelcTBUs ¢ 1
NeNCTBUTENbHBIMU YHCIAMU
5 BxonHast koHTpOsbHAS padoTa. 1 1
[MpubmmwkéHHoe 3HaYSHNE BETUYHIHBI,
6 TOYHOCTH npubIKeHusi. OKpyTieHue 1
qucen
7 OxpyrieHue yucen 1
g IIpukuaka u OLeHKa pe3yJIbTaTOB |
BBIUNCJIEHUN
9 IIpukuaka u OLleHKa Pe3yJIbTaTOB |

BBIUUCJIIEHUN




Jluneiinoe ypasHenue. Pelnenne

Bubnuorex LIOK

10 YPaBHEHHUI, CBOAALIMXCS K JIMHEHHbIM https://m edsoo.r/7f43bf66
1 Jluneiinoe ypasHeHue. Pemenue
YPaBHEHHI, CBOAALIMXCSA K TMHEIHBIM
KBanparHoe ypasnenue. Petnenue
12 ypaB:eHmﬁ, (izmﬂmuxcx K BrGmaorera TIOK s
https://m.edsoo.ru/7f43¢c542
KBaJAPaTHbIM
KsanpatHoe ypaBHenue. Peinenne
3 ypaB:eHHﬁ, g:zmﬂmnxcsr K A I .
https://m.edsoo.ru/7f43c542
KBaJApPaTHbIM
14 bukBasipaTHbie ypaBHEHUs! R
https://m.edsoo.ru/7f43¢3d0
13 bukBanpaTHbie ypaBHEHUS Hebepreess LK
https://m.edsoo.ru/7f43¢3d0
ITpumeps! pernenus ypasHeHuii
16 TPEThEH U YETBEPTON CTENMEeHE!
passokKeHHeM Ha MHOJKUTEH
ITpumeps! peruenus ypaBHeHUit
17 TPETbEH M YETBEPTOIN CTENEHel
Pa3NOKEHHEM HA MHOJKUTENN
18 Pemenne npobHO-palOHaTbHbBIX bubnuorexa [JOK
ypaBHEHHUI https://m.edsoo.ru/7f43c9b6
19 Pemerne apoOHO-paoOHaTbHBIX bubnuoreka LTOK
ypaBHEHHIH https://m.edsoo.ru/7f43¢9b6
20 Perienue TeKCTOBBIX 3a/1a4
anredpanyeckuM MeToI0M
21 Pemenne TekCTOBBIX 3ama4

anredpandecKkuM MEeTOI0M




PernieHne TeKCTOBBIX 3a7a4

22
anredpanyecKuM MEeToaA0M
23 KonTporneHas pabora no teme
"YpaBHeHHs ¢ OAHOI MepeMeHHOI"
24 VYpaBHeHHE C IBYMSI TePEMEHHBIMU U bubnuorexa LJOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHHe ¢ IByMsl IEPEMEHHBIMU H bubnuorexa [IOK

26

ero rpauk
CucTtema AByX MMHEHHBIX YpaBHEHHIA
C ABYMsI EPEMEHHBIMH H €€ peleHne

hitps://m.edsoo.r/7f43d0bd

27

Cucrema AByX THHEHHBIX YPaBHEHHH
C IByMsi NEPEMEHHBIMU U €€ peleHne

28

29

Cucrema nByX JTHHEHHBIX ypaBHEHUIT

C ABYMS NEPEMEHHBIMH H eé pelIeHNe

Cucrema AByX JHHEHHBIX ypaBHEHHIA
C IByMs1 IEPEMEHHBIMH H €€ peleHne

Pemenne cucreM ABYX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOPO#H CTeneHu

bubtnuoreka LIOK
https://m.edsoo.ru/7f43d23a

Pemenue cHCTEM JIBYX yPaBHEHHUIA,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOPOIi CTENEHN

butnnoreka LIOK
https://m.edsoo.ru/7f43d55a

Pemenne cucteM AByX ypaBHEHHIA,
OZIHO M3 KOTOPBIX JIMHEHHOE, a 1pyroe
— BTOPOH CTENeH!

Peluenue cucreM ABYX ypaBHEHMIA,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe
— BTOpO# CTeneHu




I'papuueckast uHTEpIIpETALIHS

34 CUCTEMBbI YPABHEHHI € By M5t
NepeMEHHbIMU
15 Pemenne TekCTOBBIX 33124
anrebpanyecknm cnocodom
36 Pemnienne TEKCTOBBIX 3a1a4
anredpanyecKkum crnocodom
37 KonTtponbHas pabota no teme
"Cucrembl ypaBHeHHit"
YucnoBbie HEPABEHCTBA U UX
o CBOICTBA
39 YucnoBble HEPABEHCTBA U UX Bubnuoreka [JOK
CBOIICTBA https://m.cdsoo.ru/7f43ad5a
JInHeiiHbIe HEPaBEHCTBA C OJTHOM bubnunorexa LIOK
i MEPEMEHHON 1 UX pelieHne https://m .edsoo.ru/7f43af08
Al JInHeiiHbIe HEPaBEHCTBA C OJTHOMH bubnuorexa [OK
NepeMEeHHON U UX peLieHue https://m.edsoo.ru/7f43af08
4 JInneiiHbpie HEPaBEHCTBA C OHOM bubnunorexa [IOK
NePeMEeHHON U UX pelIeHue https://m.cdsoo.ru/7f43af08
43 Cucrembl JIMHEHHBIX HEPABEHCTB C
ONIHOI1 MepeMeHHON 1 UX pelueHHe
44 Cucremb! JIMHEHHBIX HEPABEHCTB C
OZIHOH MEPEMEHHOM U UX PelIeHHe
45 Cucrembl JIMHEHHBIX HEPABEHCTB C

46

47

OJIHOM MEPEMEHHOM U UX peleHne

KBagpaTHble HepaBeHCTBA U UX

pernetne

KBanparHble HepaBeHCTBA U UX

Bubnuoreka ITOK

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




pereHe

KBanapaTHeie HepaBeHCTBA H HX

https://m .edsoo.ru/7f43b2 le

Bbubnuoreka ITOK

48
peLeHue https://m_ edsoo.ru/7f43b5a2
49 KBanpaTHeie HEpaBeHCTBA U MX
pelenne
50 KpanparHble HepaBeHCTBA U UX
pereHue
I'papuueckas naTeprperauys
51 Hep S)BGHCTB u cumgmlzie ABEHCTB C Butnaorexs LIOK
P P hitps://m.edsoo.ru/7§43b098
JIBYMSI TT€PEMEHHBIMH
I'padpuueckas naTepnpeTans
52 HEPABEHCTB H CHCTEM HEPABEHCTB C
IBYMs TIEPEMEHHBIMU
53 KonTtponbhas padora no teme
"Hepasencrpa"
54 Kpanpatuunas dyHkius, e€ rpaduk u bubnuorexa [OK
CBOCTBA https://m .edsoo.ru/7f4396¢6
55 KBanpatuunas GyHkuus, €€ rpaguk u bubnuoreka [JOK
CBOMCTBA https://m.cdsoo.ru/7f439842
56 KBanparuunas QyHkuus, eé rpaduk u Bubnuoreka [JOK
CBOJCTRA https://m edsoo.ru/7f4399b4
57 [Tapabona, kKoOpaAHHATHI BEPIUIHHEL Bubnuorexa I[JOK
napabonbl, OCb CHMMETPHUHN Mapadobl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAHHATHI BEPLIHHEI bubnnorexa [TOK
napadobl, OCh CUMMETPUHN Mapadobl https://m edsoo.ru/7f43a03a
59 ITapadouna, KOOpAUHATHI BEPIIHHEI bubnuoreka IIOK
napadonbl, OCb CHMMETPHH Mapadombl https://m.edsoo.ru/7f43alac
60 | Tlapabosa, KOOPAMHATLI BePUINHLL Bubmmorexa LIOK




napaboibl, OCb CHMMETPHH Mapadobl

ITapabona, KOOpAMHATHI BEPUIMHEI

https://m.edsoo.ru/7f43a3 le

Bbubnuoreka ITOK

= napabonsl, OCb CUMMETPUH MapadoIbl https://m.edsoo.ru/7f43a526
62 ITapaGona, KOOpAMHATEI BEPLINHBI
napabosibl, OCb CHMMETPHH NMapadoJibl
63 I'paduxu pynxumii: y =kx, y =kx +
b, y=k/x, y=x*, y=vx, y=||
64 I'padpukn Pynkumit: y =kx, y =kx +
b, y=k/x, y=x*, y=vx, y=||
65 I'paduxn pynkuumii: y =kx, y =kx +
b, y=k/x, y=x*, y=vx, y=[X|
66 I'paduku Gynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
I'paduku Gyukumii; y = kx, y = kx +
67
b, y=k/x, y=x3, y=vx, y=|x|
68 I'padukn Gyskumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=x|
¢o Konrponbhas pabora no teme bubnunoreka [TOK
"OyHKmn" https://m.edsoo.ru/7f43ab84
70 IMonsaTHE YnCIOBOI bubnuoreka [JOK
NOCNEN0BATENbHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue NocjIe10BaTEIbHOCTU
71 pekyppeHTHOi1 (hopmynoii n BEn el [Tk
. https://m .edsoo.ru/7f43ebda
(opmy10ii n-ro ueHa
7 Apudmernueckas 1 reoMeTpHYecKas bubnunorexa ITOK
IIPOrpeccHu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckast 1 reOMeTpHYECKas bubnunoreka LIOK

| TIPOrpeocIE

htt_ps://m.edsoo.ru/7f43f3b4




74

DopMyJIbl N-I'0 YjIeHa
apupMeTHUecKO U reOMeTPUUECKON
MPOrPECcCHii, CyMMbl NIEPBbLIX N
4JICHOB

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

75

76

DopmyJibl N-T'O HIeHA
apupmMeTHIeckoii 1 reoMeTpUYECKOil
MPOrpecCHii, CyMMBbI MEPBLIX N
YIIEHOB

Dopmy bl N-TO YiaeHa
apupMeTHIecKoi U reoMeTpUIeCcKoi
MPOTrPECCHi, CyMMBbI TIEPBBIX N
YJI€HOB

Bubnuoreka ITOK
https://m.edsoo.ru/7f43ef2¢

Bubnuoreka IIOK
https://m.edsoo.ru/7f43f0c6

7

Dopmy bl N-TO YieHa
apH(PMETHYECKOIH H reOMETPHYECKOH
NIPOrPECCHIL, CYMMbI NIEPBBIX N
4JICHOB

bubnuoreka [IOK

https://m.edsoo.ru/7f43f72¢

78

DopmyJibl N-Io YieHa
apupMETHYECKOIH H reOMETPUYECKOH
MPOrpecCHii, CyMMBbI MEPBbLIX N
YJIEHOB

bubtnnoreka [IOK
https://m.edsoo.ru/7f43{8a0

79

H3o0pakenue 4ieHOB
apupmeTHIecKoil U reoOMeTpHIeCKOi
NpPOrpeccHii TOUKamMH Ha
KOOPAMHATHOH MIOCKOCTH

80

H300paxeHnue 4jIeHoOB
apudmMeTHIeCcKoil 1 NreOMETPUYECKOT
NpOrpeccuit TOuKaMu Ha
KOOPAMHATHOM MIOCKOCTH

81

JIMHEHHBIH W AKCMOHEHMaJIbHbIH




82

poct

CnokHbI€ MPOLEHTHI

bubnuoreka LIOK
https://m.cdsoo.ru/7f43te0c¢

83

CnosxHble nMpoLEeHTb

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

84

KonTtpounbHas pabora no teme
"Yycnosbie nociienoBarebHOCT"

bubnuoreka LIOK
https://m .edsoo. /7440418

85

86

ITosTrOpenue, obobLeHHe 1
cHCTeMaTH3alus 3HaHUIi. 3anuch,
CpaBHEHME, ACHCTBHA C
JNeUCTBUTE/ILHBIMH YUCJIAMU,
YHUCIOBAsT NPsIMAst

[Tosropenue, obodenue u
cucreMaTusanus 3HaHui. [IpouesTsr,
OTHOLIEHHS, IPOMOPLIHH

87

ITorTOpenue, obobimenue u
CHCTEeMaTH3aLMsl 3HAHUIA.
Oxpyrnenue, npudanKeHne, OLeHKa

88

IToBTOpenue, o6obieHne n
CHCTEMaTH3alMs 3HaHHI. PereHne
TEKCTOBbBIX 3a7a4 apu(PMETHYECKHM
cnocodom

bubtnuoreka [IOK
https://m.cdsoo.ru/7f443b12

89

90

[ToBropenue, 06o0LEeHHE 1
cucTemMaTusauus 3Hanmii. Pewenue
TEKCTOBBIX 3a71a4 apuMeTHHYECKHM
crnocodom

ITosropenue, 06odieHne 1
cucreMaru3anus 3HaHui, Pemenne

butnuoreka LIOK
https://m.edsoo.ru/7f443cd4

butnuoreka LIOK
https://m.edsoo.ru/7f443fea




TEKCTOBBIX 337124 apu(hMETHIECKUM
Crocodom

ITorTOopeHue, obodIIeHHE U
CHCTEMATH3AaI[Us 3SHAHWIA.

bubnuoreka 1HOK

o1 [Tpeobpasopanne anredbpanyeckux https://m.edsoo.ru/7f444 1 ca
BbIPAJKEHHIA, Oy CTHMbIE 3HAYCHHS
ITosTopeHue, obodLIEeHHE U

90 cUcTeMaTU3al sl 3HAHMIA, bubnuoreka [{TOK
ITpeobpasopanne anredpanueckux https://m edsoo.ru/7f444364
BbIPAsKEHHI, 0Ny CTHMbIE 3HAYCHHS
IToesropenue, obodeHue u

3 CHCTEMATHU3ALHs 3HAHUH, Bubnuoreka ITOK
ITpeobpazoBanne anredpanuecknx https://m.edsoo.ru/7f4446f2
BbIPAKEHHIA, 101y CTHMbIE 3HAYECHHSI
[TosTopenue, ob6odimeHne u

o4 cHCTeMaTH3aLMs 3HAHHIA, Bubnuorexa [IOK
[TpeoGpa3oBanie anredpanyeckux hitps://m.cdsoo.ru/7f444a94
BBID@KEHMIH, 10Ny CTHMBbIE 3HAYEHH5
ITosTopenue, o6odLIeHNHE 1

95 cucTemMaTusaums 3HaHni. PyHKUIH: bubnuoreka [IOK
MOCTPOEHHE, CBOHCTBA U3y YEHHbIX https://m.edsoo.ru/7f444¢56
byHKMi
[Tosropenue, obobenue u
cUCTeMaTH3alusa 3HaAHNH. PyHKIMH: Bubnuoreka LIOK

96 "
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKuMi
[TosTOpenue, 0O00LWEHHE U

97 cncreMpaTnsaum 3HaHWi. PyHKIHN: B TR

MOCTPOEHHE, CBONCTBA U3YYEHHbIX

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




98

(byHKLHi

IToBTopenue, obobmenune u
CUCTEMATH3ALUS 3HAHNI. DYHKLUH:
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX
by =KL

Bubnuoreka LIOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpenue, obobmeHue u
cUcTeMaTH3aLMs 3HAHWI.
I'paduyeckoe perueHue ypaBHEHHIT 1
HX CUCTEM

bubnuoreka LIOK
hitps://m.edsoo.ru/7f445516

100

ITosTopenue, 0600weHHE U
CHCTeMaTH3aLMsA 3HAHMI.
['paduueckoe peuenne ypaBHeHHH U
HX CHCTEM

101

102

[IpomexxyTouHast uTorosast
aTTecTaus

Ob6o0menne U cCHCTeMaTH3aLIHsA
3HaAHUH

* OBIIEE KOJMYECTBO YACOB I10
ITPOTPAMME

102







HNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOI MPOI'PAMMDBI

7 KIIACC
Kon o
IIposepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus
pe3yJjbTaTa
1 Yucna v BEIMUCICHUS
. BreimonuATh,  coueTass  yCTHBIE U MHCbMEHHbIE  TNPUEMB,
' apudMeTHUecKue NeHCTBUS C pallIOHAIBHBIMA YHUCIAMHU
HaxonuTe  3HaueHuss  YHUCJIOBBIX  BbIPaKEHUH, MPUMEHSTD
12 pasHooOpa3Hble CrIOcOObI U MPUEMBI BBIYMCICHHUS 3HAYEHUH ITPOOHBIX
BBIPAKEHUH, conepKaux OOBIKHOBEHHBIE U AECATUYHBIE podu
Ilepexogute OT oOnHOH (OPMBI  3allUCH  YUCENl K  APYroi
13 (mpeoOpa3oBbIBaTh  AECATHYHYID  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHUYHYI), B YaCTHOCTH, B OECKOHEYHYIO
IECATUIHYIO APOOB)
14 CpaBHUBATH U YIIOPAAOUYNBATH PALIMOHAIBbHbIE YHCIA
1.5 OxkpyrnATh ynucna
BrInonHATh NPUKHUAKY U OLEHKY pe3yJibTaTa BBIYMCIEHUMN, OLIEHKY
1.6 3HAUYECHUI YHCJIOBBIX BbIPAKEHUW. BpIMONHATE AEHCTBUA €O
CTENEHsIMH C HaTypaJbHbIMU MTOKa3aTeNsIMU
- IIpuMeHATP NpU3HAKU [ENMMOCTH, pas3jIoKEHHE Ha MHOXKUTENU
' HaTypaJbHbIX YUCEI
Pewate  npakTHKO-OPUEHTHPOBAaHHbIE  3a/Jadd,  CBSI3aHHbIE C
OTHOLIEHHEM BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLEHTAMH, HWHTEPIPETUPOBATL PE3yJbTaThbl PELICHUs 3ama4 C
y4€TOM OrpaHUYEHUMN, CBSI3aHHBIX CO CBONCTBAMHU PaccMaTpPUBAEMBIX
OOBEKTOB
2 Anrebpanueckue BbIPaKESHUS
1 Ucnonp3oBath anreOpanvdeckyrd TEPMUHOJOTHIO U  CHMBOJIHKY,

IIPUMEHSATH € B IIPOLIeCCEe OCBOECHUSI yueOHOro MaTepuana




22

Haxonute 3HaueHwst OyKBEHHBIX BBIPAXCHMHA TMPH  3aaHHBIX

S3HAUCHUAX NIEPEMEHHBIX

23

BrImoaHaTs npeo6pa3013aHI/I$1 OeJoro BBIPAXKCHUA B MHOTOYICH

MpUBEIeHUEM MOOOHBIX CIAraeéMbIX, PACKPBITHEM CKOOOK

24

BBINOMHATE YMHOXEHHE ONHOWIEHA HA MHOTOWIEH U MHOIO4YJIEHA Ha
MHOTOWJIEH, NPUMEHATh (OPMyJbl KBajgpaTta CyMMBI W KBajpaTa

pasHOCTH

25

OCYLHGCTBHﬂTb Pa3JIOKEHUE MHOTOYJICHOB HA MHOXKUTEIIN C ITOMOIIBbIO
BBIHECEHUS 32 CKOOKH O6H_I6FO MHOXUTEIIA, TPYINITUPOBKU CllIaraCMbIX,

npUMeHeHHs1 GOPMYJT COKPALIEHHOTO YMHOKEHHUS

2.6

[IpumensaTs mpeoOpa3oBaHUs] MHOTOWIEHOB JUIS PEIIEHHs Pa3IHMYHBIX

3ada4 U3 MaTCMATHUKH, CMECKHBIX IPEAMETOB, U3 peaanoi/'I MPAKTUKN

2.7

Hcnonb30BaTe CBOWCTBA CTENEHEH € HATypalbHBIMH IOKA3aTENIIMU

IUTsI TPeoOpa3oBaHUs BhIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemare nuHeRHBIE ypaBHEHWs C OAHOM NEPEMEHHOW, NPUMEHS
MpaBujia Nepexofa OT UCXOJHOIO YPaBHEHMsI K PABHOCHIBHOMY €MY.

IIpoBepsTs, ABNIAETCA JIX YUCIO KOPHEM YPABHEHUS

3.2

[IpumensaTs rpaduyeckue METOObl TPU  PEIIeHHUH JIMHEHHBIX

YPAaBHEHUU U UX CUCTEM

33

[Tonbupate npuMephl map YUCeN, SABISIOUIUXCS PEIIEHUEM JTHHEIHOTO

YPaBHECHUSA C ABYyMS NIEPEMECHHBIMUA

34

CTtpouTh B KOOPAMHATHOH TUIOCKOCTH rpadyK JHHEHHOTO YPaBHEHHS C
IBYMsI TIEPEMEHHBIMH, IOJIb3YSCh TIPapuKOM, MPUBOAUTH MPUMEPHI

pelIeHusl ypaBHEHUs

3.5

Pemate cucreMsl ABYX JIMHEWHBIX YPABHEHUH C JBYMsl [IEPEMEHHBIMH,

B TOM 4HCJIe TpadUIeCcKU

3.6

CocraBnaTh U peliaTh JUHEHHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHHUI MO YCJIOBUIO 3a]a4U, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aaa4vu HOJIy‘{eHHbeI pe3yabTaTr

Koopaunate! u rpadpukn. OyHKINH

4.1

HzobpaxkaTh Ha KOOPIMHATHOH NPSIMOH TOYKH, COOTBETCTBYIOLIHE
33JaHHBIM KOOpPJAWHATaM, JIy4H, OTPE3KH, WHTEPBajbl, 3alUCHIBATH

YUCJIOBBIC MPOMEKYTKHU Ha anre6pa1/1qec1<0M SA3BIKC




OTtmeyars B KOOp,[IHHaTHOﬁ MJIOCKOCTH TOYKH MO 334daHHbIM

42
KOOpAHHATAM
4% CtpouTtsb rpapuku nuHeitHbx ¢yHkumii. Ctpouts rpaduk GyHKIHM Y
' = x|
OnuceiBaTh ¢ NOMOLIBI (YHKLMI H3BECTHBIE 3aBUCHUMOCTH MENKAY
44 BEJIMYHHAMH. CKOPOCTb, BPEMsl, pacCTOsSIHUE, LEHY, KOJHYECTBO,
CTOMMOCTb, IPOH3BOANTENILHOCTD, BpeMs, 00BEM paboThI
4.5 Haxonuts 3Hauenne GyHKLIUH MO 3HAYEHHIO €€ apryMeHTa
ITonumate rpadpuueckuii  cmoco® mnpeacTaBneHMs M aHanM3a
4.6 uHGOpMALIMY, H3BJIEKaTh W HMHTEPNPETHPOBATh WHOOPMALMK M3
rpaMKOB peasibHbIX MPOLIECCOB H 3aBUCUMOCTEI
8 KJIACC
Kon %
IIposepsiembie npeAMeTHbIE Pe3yAbTATHI 0CBOEHHSI OCHOBHOI
NpoBePsIEMOro 3
00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 001mero oopa3oBaHus
pe3yabTara
1 YUucna v BbIYUCIEHUS
Hcnonp3oBate  HauvanbHbIE  TIPEACTABAEHMA O  MHOMKECTBE
- NEeHCTBUTENBHBIX YHCEN JUIS CPABHEHUS, OKPYTIJICHHUS! U BBIUMUCICHUIA,
' u3o0paxarb JEHCTBUTENbHBIE HYHCAA TOYKAMH HAa KOODAMHATHOM
npsiMOit
ITpumeHaTs  MOHATHE  apuU(METHHYECKOro  KBaJpaTHOMO  KOPHS,
- HAXOAWTh KBAAPATHbIE KOPHHW, HCHONB3Ys MpH HEOOXOAMMOCTH
' KaNbKYJISITOP, BBIMOJHATH MPeoOpa30BaHUs BBHIPAKEHHI, COMEPIKALIHX
KBa/IpaTHbIE KOPHH, UCIOIB3Ys CBOHCTBA KOPHEHH
i3 Hcnone3oBath 3amucu OOMBIIMX M MajdblX YHCENT € TMOMOINBIO
' necATUYHBIX Apodeii u cteneneit uicna 10
2 Anredpanueckue BhIpaXKeHH sl
ITpuMeHsTh MOHSATHE CTENeHH C LeNbIM [10Ka3aTesieM, BbIMOJIHATh
2.1 npeoOpa3oBaHus BbIPAXKEHHH, COJAEPKALUMX CTENeHH C LEJIbIM
nokasarejem
55 BoinonuaTe  TOXKAeCTBeHHbIE  npeoOpa3oBaHHs — PALMOHANbHBIX

BLIDAKEHWH Ha OCHOBE TMpPaBHJ AEHCTBMH HAaA MHOTOWIEHaAMH M




anredpandecKUMH ApOOsSIMHU

23

PacknaapiBaTe KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIN

24

[IpumensaTs npeoOpa3oBaHMUs BBIPAKEHUH U PEIICHUS Pa3IHYHBIX

3ada4 U3 MaTCMATUKH, CMCXKHBIX IPEAMETOB, U3 peaanoi/'I MPAKTUKN

VY paBHEHHUs U HEPABEHCTBA

3.1

Pemare nuHelHHBIE, KBaJpaTHbIE YpPaBHEHUS M pPalUOHAJIbHbBIC
YPaBHEHHUs], CBOJSLINECS K HUM, CUCTEMBI IBYX YPaBHEHHUU C ABYMs

NEPEMEHHBIMU

32

IIpoBoauTe mnOpoCTeHIINEe HWCCAENOBAHUS YPABHEHUM U CHCTEM
ypaBHEHUH, B TOM HYHCI€ C TMpPUMEHEHHEeM TrpapUuIecKux
npeacTaBieHul (yCTaHABIMBATb, UMEET JIH yPAaBHEHHE WM CHUCTEMa

yPaBHEHUH PeIleHHs], €CITU NMEET, TO CKOJIbKO, U TIpoUee)

33

[lepexogute OT cioBeCHOW  (OpMyJNUPOBKH  3amauum K €€
anreOpandeckoll MOJETH C IMOMOIIBI0 COCTABJICHUS] YPaBHEHHS WU
CUCTEMbl ypaBHEHUN, WHTEPHPETUPOBATb B COOTBETCTBUM C

KOHTEKCTOM 3aaa4vu HOJIy‘{eHHbeI pe3yabTaTt

34

IIpuMeHsTE CBOMCTBA YHUCIIOBBIX HEPABEHCTB JJIsl CPABHEHHUS], OLICHKH,
peluaTh JUHEHbIE HEPABEHCTBA C OMHOM MEPEMEHHON U UX CHUCTEMBIL,
naBaThb  rpaduueckyr0  WUIFOCTPALMI0  MHOXECTBA  pelleHui

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUH

4.1

[TornMaTe W HWCHONB30BaTh (PYHKUUOHAIBHBIE IOHATUS M S3BIK
(TEpMHHBI, CHUMBOJMYECKHE OOO3HAYEHHS), ONPENeNiATb 3HAYCHUE
GYHKIMM 1O 3HAYEHHMIO apTyMEHTa, OINpPENeNsiTh CBOWCTBA (PYHKLUHU

1o eé rpaduky

42

CtpouTtsh rpaduku 3€MEHTAPHBIX (PYHKLUUN BUIA!
yv=k/x

k/x

, ¥ =X?,y = X% y = [X|, onuchIBaTh CBONCTBA YHCIOBOH (PyHKUMHU MO €&
rpaduky




9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMeTHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI NMPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus

1

Yucia 1 BBIYUCIEHUS

1.1

CpaBHI/IBaTb U yHnopsAaOovuUBaATh pPallMOHAJIBHBIC W HUPpPALHUOHAJIBHBIC

qucia

1.2

BrImoaHaTs apI/I(I)MeTI/ILIeCKI/Ie HeﬁCTBHﬂ C paluOHAJbHBIMH YHCJIaAMU,
CoU€Tass YCTHBIC U MUCbMCHHBIC HpI/IéMbI, BBIINTIOJIHATH BBIYUCJICHHUA C

HppanuOHaJIbHbIMU YUCIaMHU

1.3

Haxonute 3HaueHHUs] CTENMEHEW C LEJbIMU IMOKA3aTEsIMU U KOPHEH,

BBIMUCIATH 3HAYCHUA YHCIIOBBIX Bpra}KeHI/Iﬁ

1.4

OKPYFJ'IﬂTb HeﬁCTBHTeHbeIe HUCJia, BBIMIOJIHATE MMPUKUAKY pPE3yJibTaTa

BBIYMCJICHH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemare  suHelHBIE W KBajgpaTHbIE YPaBHEHUs, YPaBHEHHs,

CBOJSIIIMECS K HUM, IPOCTEHINE TPOOHO-pALIIOHAIbHBIC YPAaBHEHUS

22

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHHN C ABYMs IEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OAHO YPAaBHEHUE HE SIBJIACTCA

JIMHENHBIM

23

Pemate TekCcTOBbIE 3a7auu anreOpamyecKuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YPAaBHEHUs] WM CHUCTEMBbI [BYX YPAaBHEHWUH C IBYMs

NEPEMEHHBIMU

24

IIpoBoauTe mnOpocTeiiIMe HWCCAEAOBAHUS YPABHEHHM M CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C TMpPUMEHEHHEeM TrpapUuIecKux
NpeACTaBIeHNl (HanmpuMep, yCTaHaBINBATh, UMEET JIM YPaBHEHUE U

CUCTEeMa YPaBHEHHI PEIIEHUSs], €CITH UMEET, TO CKOJIBKO)

25

Pemarsb JNIMHEHHbIe HEPABCHCTBA, KBaJApaTHLIC HEPABCHCTBA,
n300pakaTh pElICHHe HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aIMHChIBATH

pemI€CHUE C TTIOMOLIBIO CUMBOJIOB

2.6

Pemare cHuCTEMBI JTUHEWHBIX HEPABCHCTB, CHUCTCMBbI HCPABCHCTB,

BKJIIOYAIOIME KBAaJPAaTHOE HEPABEHCTBO, H300pa)kaThb peLIeHHE




2.7

CHCTEMbl HEPABEHCTB HAa YMC/IOBOH MpPsIMOI, 3anmuChiBaTh PELIEHHE C

NMOMOIIbIO CHMBOJIOB
Hcnonb3oBath HEPABCHCTBA MPH PCIUCHHH PA3/IMYHBIX 3a1a4

DyHKIMN

3.1

32

o
(O%]

34

Pacno3naBate  (yHKUMHM ~ M3y4eHHBIX  BuUAOB.  IlokaswiBaTh
CXEMaTHYECKH PACMOJIOKEHHE HA KOOPAMHATHON TJIOCKOCTH rpad) MKOB
¢ynxumit Buna: y=kx, y=kx+b, y=kx, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHHH KOI(DHLUHEHTOB, ONMKUCHIBATH CBOWCTBA (DY HKLIMT
[lokaspiBaTh CXE€MATHYECKH  PACMOJOKEHHE Ha  KOOPAMHATHOMN
miockocT rpadukoB GyHKmMit Buaa y = VX, y = |[X| U OMMCHIBATH
cBolcTBa (yHKLMI

Crpouts u wu300pakaTb CXeMAaTH4eCKH TIpadUKH KBAJPATUUHBIX
(YHKUMIA, ONMCHIBATHL CBOMCTBA KBAaAPAaTHYHbIX (YHKUMH MO HX
rpadukam

PacnozHaBatk kBaapaTHUHYK QYHKUHIO TO (GopMyse, MPHBOAMTH
NPUMEPbl  KBaJAPaTHYHbIX (QYHKLUMI W3 peaibHOH JKM3HH, (U3HKH,

reoMeTpun

Apudpmeruyeckas U reOMeTpUIecKasi MPOrpeccut

4.1

42

PacriozHapaTh apuPMETHUECKyI0 ¥ reOMeTPHUYECKYIO TIPOrpecCHu Mpu
pa3HbIX crnocodax 3amaHus

BbINONHATE BBIYMCIEHHA € HCMONb30BaHMEM (OpPMyN #-rO 4ieHa
apupMeTHUECKON M T€OMETPHUECKOl MPOrpecCHii, CyMMbl MEPBBIX N
YJICHOB

H300paare wieHbl 0CAe10BaTeIbLHOCTH TOUKaMH Ha KOOPANHATHOIM

IMJIOCKOCTH

4.4

Periare 3aj1aun, CBA3aHHbIE C YUCIOBBIMH TMOCAS10BATENLHOCTAMH, B
TOM YHCAE 3aJaud M3 peanbHOW KH3HM (C HCMOJBb30BAHHUEM

KaJIbKyJISATOpa, LIMPPOBBIX TEXHOJOIHIH)




HHPOBEPAEMBIE DJIEMEHTBI COIEP/ KAHUA

7 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKRAHHS
1 Yucna 1 BEIMUCIECHUS
JlpoOu OOBIKHOBEHHBIE W AECATUYHBIC, NMEPEXOI OT OAHOW (POPMBI 3aMUCH
1.1 apobeit x npyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3alHUCh, CPaBHEHHUE,
YHIOPSIAOYMBAHNE PALMOHAIBHBIX YHCEIT
- Apudmerndeckue AeHCTBUS C palliOHAIBHBIMU YUCIaMH. Pemmenne 3ana4 u3
' peabHOMN MPAKTHKHU HA YaCTH, Ha podu
13 CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJEM. OIpeAeNieHne, Npeodpa3oBaHue
' BBIPAKEHUI HAa OCHOBE OINPENENICHUS, 3aIUCh OOJBIINX YUCEI
14 IIpoueHTsl, 3amuch MPOLIEHTOB B BUAE APOOH U ApOOH B BUIE MPOLEHTOB.
' Tpu OCHOBHBIE 3a71a4H HA MPOLEHTHL, PELICHHUE 3a0a49 U3 PEAIbHON MPAKTUKU
|5 Ilpumenenne NpU3HAKOB  AENHMOCTH, PA3JOKEHHE HAa  MHOXHUTENH
' HATYPAJIbHBIX YHACET
L6 PeanpHble  3aBUCMMOCTH, B TOM YHCie mpsiMas W oOparHas
' MPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIPaKeHUs
”1 IlepemenHble, YMCIOBOE 3HAUYEHHUE BBIPAXKEHUS C MEPEMEHHOHN. JloMmyCTUMBIe
' 3HAUYeHUs1 EPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIUYMHAMU B BHAE (OPMYJIBL
' Brraucnenus no popmynam
’3 IIpeobpasoBarnne  OyKBEHHBIX  BBIPAKEHUH, TOXNECTBEHHO  paBHbBIE
' BBIPAXKEHMUSI
24 CBolicTBa CTENEHU C HaTyPaJbHbIM ITOKa3aTeIeM
5 Opnnounenbl U MHOrouseHsl. CteneHb MHorowieHa. CliojkeHue, BbIUUTAHUE,
' YMHOXXEHHE MHOTOYJICHOB
"6 DopMy bl COKPALEHHOIO YMHOXKEHUS: KBaAPAT CYMMBI M KBaJpaT Pa3HOCTH.
' ®DopMya pa3HOCTH KBaApaToOB. Pa3inoskeHne MHOIOUYIEHOB HA MHOKHUTEN
3 YpaBHeHust




VpaBHeHHE, KOpPEHb YypaBHEHHs, [paBuiia npeodpa3oBaHus ypPaBHEHUS,

= PABHOCHJILHOCTb YPaBHEHHil
55 JluneiiHoe ypaBHEHHE C OJHON MEPEMEHHOH, YHMCAO KOpPHEH JIHMHEHHOro
' YPaBHEHHA, PEIICHHE TMHEHHbBIX YPaBHEHHI
s CocraBneHue ypaBHEHUI NO YCIOBHIO 3afaud. PelieHue TEKCTOBBIX 3a1a4 ¢
o MOMOLIBIO ypaBHEHHi
34 JIuHeHHOe ypaBHEHHE C ABY Msi [IEPEMEHHBIMH H ero rpaduK
Cucrema ABYX IMHEHHBIX ypaBHEHHUH C ABYMsi IepeMeHHbIMH. PerieHue
3.5 CHCTEM ypaBHEHHil cmoco0OM MoacTaHOBKH. [IpuMepsl perneHust TEKCTOBBIX
3a7a4 ¢ MOMOIIBIO CUCTEM YPaBHEHMI
| Koopaunate! n rpapuku. QyHKIMH
4.1 KoopauHaTta TOUKH Ha NpsMOii
i5 YucnoBbie npoMeKyTKH. PaccTosinue Mexay ABYMs TOUKAMH KOOPAMHATHOM
' npsAMOM
i3 [TpsimoyronpHast cucrema koopauHat, ocu Ox u Oy. AGcumcca U opauHara
” TOYKH Ha KOOPJAHMHATHOMN TMIOCKOCTH
- [Tpumepe! rpaduxos, 3amanHHbx (opmynamu. Urenue rpa@ukoB peanbHbIX
' 3aBUCHMOCTEH
45 IMonsitue Gynkimu. I'paduxk pynkunn, CroiicTBa (yHKLHIT
4.6 Jluneiinas ynxuns, e€ rpapuk. 'papuk pynkimu y = [x|
47 I'paduueckoe pemieHne JNUHEHHBIX YypaBHEHHWIl M CHCTEM JIMHEHHBIX
' ypaBHeHHit
8 KVIACC
Kon IIposepsiemMblii 271€EMEHT COAEPRAHHA
1 Yucna v BBIYHCTIEHUS
i1 KBajgpatusiii kopeHb u3 uyucna. IlonsTtne 00 uppalMOHANIBHOM 4HCIE.
' Hecarnunbie npuOnuKeHUs UPPALMOHAIBHBIX YHCEI
CgoiicTBa apu(METHYECKHUX KBaJPATHbIX KOPHEH M HMX MpPUMEHEHHe K
12 npeoOpa3oBaHUI0 YHCIOBBIX BbIDAKSHUH M BbIMHCIEHHAM. JleHCTBUTENbHbIE
qucia
1.3 Crenenb ¢ uensiM nokasarenem u € coricrsa. CTaHmapTHas 3anmuch YHcaa




2 Anrebpanyeckye BbIpaXkeHHst

24 KBagpaTHeiii TpE€XuneH, pa3noKeHne KBaAPATHOTO TPEXUIEHAa HA MHOKHTENH

22 Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO anredpanyeckoii 1podu

23 Cnoxenne, BEIMUTAHUE, YMHOKEHHE, AeNIeHHE anredpanieckux apodeit

7 24 PanroHaibHbIe BBIpaKEHUS U UX NPeoOpa3oBaHue
7 3 VYpaBHeHHA U HEPABEHCTBA

T KBanparHoe ypaBHeHue, ¢opmysia KOpHEH KBagpaTHOrO ypaBHEHHS.
' Teopema Buera

3.2 Pewienue ypaBHeHuUH, CBOIALIMXCS K IMHEHHbBIM U KBaZPaTHBIM

33 ITpocreiine ApoOHO-paLHOHAIbHbIE YPaBHEHHS

I'padprueckas mHTEprpeTalus ypaBHEHHI C JIByMs NEPEMEHHbIMH U CHCTEM
34 JMHENHBIX YpaBHEHHUII ¢ AByMs nepeMeHHbIMH. [IpuMepbl peleHus cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMs MEPEMEHHBIMUA

35 Pewenue TekcToBBIX 3ana4 anredOpandeckum crocodom

3.6 YucnoBbie HEPABEHCTBA M MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOI nepeMeHHOH

3.8 PaBHOCHJIBHOCTb HEPABEHCTB

3.9 JIvHeliHbIe HEPABEHCTBA C OJIHOMN MEPEMEHHOM

3.10 CucTrembl THHEITHBIX HEPABEHCTR C OIHOI NepeMeHHOI
4 DyHKIHUHA

Al Ilonstue ¢ynkuun. OOnacTe omnpeneneHuss W MHOKECTBO 3HaYeHHUI
' ¢ynkunn. CnocoOsl 3ananns QyHKIHHA

42 I'paduk pyHkumu. YreHue CBOHCTB (PyHKLMH MO e€ rpaduky

43 ITpumeps! rpaduxoB GyHKIHI, OTPAXKAIOIUX PeaTbHBIE TPOLIECCHI

14 OyHKIUM, ONUCHIBAOLIME MNPAMYI0 M OOpaTHYI MPONOPLHOHAIBHbIE
' 3aBHCHMOCTH, HX TpaduKH

4.5 Dyukuun y =x?, y = x?

4.6 ®yukuuu y = Lx, y = |x|

4.7 I'padrueckoe pelneHne ypaBHEHHUI U CUCTEM YpaBHEHHIA

9 KJIACC




Kon

IIposepsiemMblil 3jIEeMEHT COAEPKAHUSA

1 Yucna 1 BEIMUCIEHUS
. PaimionanpHble 4HCa, UPpPALMOHAIBHBIE 4YHCIA, KOHEUHble W OECKOHEYHBIE
' JECSTUYHBIE APoOU
MHOKECTBO AEHCTBUTEIbHBIX YUCE, NEHCTBUTEIbHBIE YNCHIA KaK OECKOHEUHbIE
- IecATUYHbIe 1poOH. B3anMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' NeMCTBUTENbHBIX YKCeN U KOOPAUHATHOH npsaMoil. CpaBHEeHME NeHCTBUTENbHbIX
qucen
1.3 Apudpmerndeckne eiCTBUS ¢ AEHCTBUTEIbHBIMI YUCIAMU
Usmepenusi, nmpuOmmKeHns, OeHKU. Pa3Mepbl 0OBEKTOB OKPYIKAIOIIET0 MHpA,
” IUTUTENIbHOCTh TPOLIECCOB B OKpykatomeMm mupe. llpubnmxéHHoe 3HaueHue
' BEJINYHMHBI, TOYHOCTb npuOmmkenus. OkpyrieHue yucen. [Ipukuaka U oLeHka
PE3yJIbTaTOB BBIYUCIECHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUs C OOHON NEPEMEHHON
22 JIluneliHoe ypaBHeHue. Pemmenne ypaBHEHUH, CBOASIIIUXCS K JINHEHHBIM
23 KBagpatnoe ypasHeHue. Penienue ypaBHeHUH, CBOIALINUXCS K KBAAPATHBIM
24 buxksanpatHoe ypasHenue. Ilpumepsl pelieHuss ypaBHEHUH TpeTbel U
' YETBEPTON CTENEHEN Pa3JIOKEHUEM HA MHOXKUTENN
2.5 Pemenue npoOHO-paliiOHAIBHBIX Y PABHEHHN
2.6 Cucrembl ypaBHeHUN
2.7 YpaBHEHUE C IByMsI IEPEMEHHBIMHU H €0 rpaduk
2.8 Pemenne cucrem IByX TMHEHHBIX YPABHEHUH C IBYMsl IEPEMEHHBIMU
0 Pemenne cucrem nByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOU CTENEHH
2.10 I'paduueckas nHTEpHIpETALINSA CHCTEMBI YPAaBHEHUN C IBYMSI MTEPEMEHHBIMHU
2.11 Peinenue TeKCTOBBIX 3a/1a4 anreOpanmuecKuM CrocoOoM
2.12 Yucnosble HEPABEHCTBA U UX CBONCTBA
2.13 Pemennie TuHENHHBIX HEPABEHCTB C OAHON EPEMEHHON
2.14 Pemenne cucrem JIMHENHHBIX HEPABEHCTB C OJHON NEPEMEHHOU
2.15 KBagparHele HepaBeHCTBA
216 I'paduueckass uHTEpIpeTalyisi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JIByMs

NEPEMCHHBIMU




[S¥]

DyHKLUHH

Kpanpatnunas ¢yskums, eé rpadpux u cpoiictBa. IlapaGona, koopanmHaTel

B BEPIINHBI MApPadoibl, 0Ch CHMMETPHH Mapadosbl

32 I'paduxu Gyukuuit y=kx, y=kx+b 1 ux cBOIHCTBA

33 I'paduxn GyHnkumit y=F~x, y = x7 u ux cBoiicTea

34 I'padpuku Ppynkuuit, u ux cpoiicrea
4 Yucnosble Mocae10BaTe/IbHOCTH

- Onpenenenne u cnocoOpl 3a7aHHA YMCIOBBIX MOCIEAOBATENBHOCTEH. 3anaHue
' MOCIENOBATENBHOCTH PEKYPPEHTHOM dopmynioi 1 GopmMynoit #-ro yneHa

A% Apudmernueckass nporpeccus. Dopmynel 7-ro  wieHa apuUPMETHHECKOMH
' MPOrPeCCHH, CYMMBI TIEPBBIX 77 YJIEHOB

i I'eomerpuueckass nporpeccHs. DPopmyJsibl  A-r0  4ji€Ha TreOMeTPUYeCKOH
” MPOrPeCcCHH, CYMMBbI MEPBbIX /7 4JICHOB

- H3o0bpaskenne uneHOB apu(MeTHUECKO M IeOMETPUYECKON mporpeccuit
' TOYKAMH HA KOOPAHHATHOMH MIOCKOCTH. JIMHEAHBIH 1 3KCMOHEHIHAIBHbIA poCT

4.5 CnokHbIe MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJILTATAM OCBOEHUS OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUS

Kon
NMPOBEPSIEMOr0
TpeboBaHUSA

IIposepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJibTATAM
OCBOEHHSI OCHOBHOI 00pa30BaTEIbHOI MPOrPaAaMMBbI OCHOBHOT'O
o0mero oopazosanus Ha ocHoBe PI'OC

YMeHune OonepupoBaTb NOHATHUSIMU. MHOXECTBO, IOAMHOXKECTBO,
Omepalyy HaJ MHOXECTBAMH, YyMEHHE OIEepUPOBAaTh IOHATUAMMU:
rpad, cBA3HBIN rpad, IepeBO, LHKI, MPUMEHATbh X NPU PELICHUH
3aja4;, yMEHHEe UCIOJIb30BaTh rpaduueckoe MpeACTaBIeHNe MHOXECTB
17151 OTMCAHUS PEANbHBIX MPOLIECCOB U SBJICHUN, NPU PELICHUN 3a1a4

U3 APYTUX yueOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMH. ONpPENENICHHE, aKCUOMa, TeopeMa,
NOKa3aTeNbCTBO, YMEHHE pAaClO3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, MNPUBOAUTHL MPUMEPbl U KOHTPHIPUMEPBL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHWUH

YMeHne onepupoBaTh MOHATHSIMU. HATypaJbHOE YHCIO, MPOCTOE M
COCTaBHOE€ YHCJIO, [EJUMOCTb HATyPaJIbHBIX YHCEJ, MPU3HAKU
OEMUMOCTH, IeJI0e YHCJIO, MOJAYJb 4YHCIa, OOBIKHOBEHHAsl IpoOb U
HeCsiITUYHAsT Mpo0b, CTAHMAPTHBIA BHJ YHCIA, PALMOHAIBHOE YHCIIO,
UppPAllMOHAIBHOE YHCIO, apu(PMETHUECKUH KBAIPaTHBIH KOpPEHB,
YMEHHE  BBIMOJNHATH JCUCTBUSL C  YHUCIAMH, CPaBHUBATb U
VIOPSIAOYMBATDL YHCJA, MPEACTABISTh YHCIA HA KOOPAMHATHOMU
MpsIMOH, OKPYIJIATh YHCJIA, yMEHUE JAeNaTh MNPUKUIKY U OLCHKY

pe3yJibTaTa BBIYUCIECHUI

YMeHue onepupoBaTh MOHSITUSMH. CTENEHb C LEIbIM MOKa3aTeseM,
apumeTnueckuii KBaAPATHBIM KOPEHb, MHOTOWICH, anredpandeckas
apoOb, TOXIAECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHU
OoJbllle eAMHMIBI, YMEHUE BBINOJNHAThL pPacyérel Mo Qopmyam,
npeoOpasoBaHus LENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAXKEHUH U
BBIPAKEHHI C KOPHSAMH, PA3JIO)KCHUE MHOTIOYJIEHA HA MHOXKHUTENH, B
TOM 4YHCJI€ C WCIONb30BaHHEM (POPMYJT Pa3sHOCTH KBaApPaTOB U

KBaApaTa CyMMBI U Pa3HOCTH

VMeHne OnepupoOBaAThL MOHATUAMU. YHUCJIOBOC PABCHCTBO, YPABHCHUEC C




ONHOW MEPEeMEHHOH, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON, YMEHUE pellaTh JUHEHHBbIE U KBAaJpaTHbIE YPAaBHEHMUS,
OpOOHO-pallMOHABHBIE YPABHEHHUS] C OJHOW MEePEeMEHHOH, CHCTEMBbI
IBYX JIMHEHHBIX YPAaBHEHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaZpaTHble U JIpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMU
MEPEMEHHON, B TOM 4HUCJe NPU PELIEHUH 3a7a4 U3 APYTuX MPEeaMETOB
U TNPAKTUYECKUX 3a7a4, YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
NpsSAMYI0 U KOOPAWHATHYIO TUIOCKOCTh Il M300pa’keHHs pelIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh NOHATHAMU: (PYHKUMSA, Tpaduk GyHKIUHN, HyJIH
byHKIHIH, NPOMEXKYTKH 3HAKOITOCTOSIHCTBA, MPOMEXKYTKH
BO3pacCTaHMs, YOBIBaHUS, HauOONbIIee W HAUMEHbLIEE 3HAYCHUS
byHKIHY; yMEHne OIepPHPOBATH MOHATHUSIMHU: npsiMast
NPONOPUHOHAIBHOCTD, JHHEHHast (yHKIUS, KBagpaTU4Has (yHKIHA,
oOpaTHasi TIPOMOPIMOHATIBHOCTh, mapabona, rumnepOona; yMeHue
cTpouTh rpaduku QYHKIUN, UCTIONB30BATh TPAdUKH JIJIsT OTPEACTICHUS
CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, AJISI PELICHUs 3a1ad U3 IPYTHX
y4eOHBIX MPEIMETOB M pPEaJbHOH JKU3HH, YMEHHE BBIPAXKATh

(dbopMyTamMu 3aBUCIMOCTH MEKIY BETUYHHAMU

Y Menue OrepupoBaTh MOHATUSAMM: MOCJIEI0BATEIBbHOCTD,
apupmMeTnuecKkass U TEeOMETpUYeCKas  MPOrPEeCcCHH;,  YMEHHE
UCITIOJIB30BaTh CBOMCTBA IMOCJIEAOBATENLHOCTEH, (POPMYyJIBI CYMMBI U
o0mrero 4jieHa Mpu PeImeHud 3a1ady, B TOM YHCIE 3a1a4 U3 IPYyTHxX

y4eOHBIX TPEIMETOB U PEATbHOU KU3HU

YMeHHe pemaTth 3aJa4d PasHbIX THIIOB (B TOM YHCJE HAa MPOLEHTHI,
IONM W YaCTH, JABIKeHHE, paboTy, LEeHy TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIPaBJICHUS INYHBIMHA U
ceMeWHbIMU  (UHAHCAMM), YMEHHE COCTABIISITH  BBIPAXKECHUS,
YPaBHEHHMs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 334a4H,
UCCIIEIOBAaTh MOJYYEHHOE PEIleHUE U OICHHWBATh NMPABIONONOOHOCTD

MOJIYYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh NOHATHAME: (Urypa, TOUYKA, OTPE3OK, MpsimMasd,
Jy4, JIOMaHasi, yrojl, MHOT'OYTOJIbHHK, TPEYTOJbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYTrOJbHUKH, MPSIMOYTOJIbHBINA TPEYrOJBHUK,

MenuaHa, OMCCEKTpUCAa M BBICOTa TPEYTOJbHHUKA, UYETHIPEXYTOJBHUK,




napajienorpaMM, pom0, MPsIMOYTOJBHHUK, KBaapaT, Tpareuus,
OKPY>KHOCTb, KPYT, KacaTejbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
durypamu;, yMeHue pemarh 3aadyd, B TOM YHCIE€ U3 MOBCEIHEBHON
JKU3HHM, HA HAXOXKIEHUE IeOMETPUYECKUX BEJIMYHUH C NPUMEHEHUEM

U3yUYEHHBIX CBOMCTB QUryp u pakron

10

VMeHue OomnepupoBaTh MOHSTHSIMH. PAaBEHCTBO (UIYpP, PaBEHCTBO
TPEYTOJbHHUKOB, MAPAUIEIbHOCTD U MEPIEHIUKYJSPHOCTD MPSIMBbIX,
yroll MeXAy NPSMbIMH, MEPHeHAMKYJSAP, HAKJIOHHAS, MPOEKLHS,
nopobue Guryp, mogoOHbIe TPEYTONbHUKH, CUMMETPHUSI OTHOCHTEIBHO
TOYKH U MPSMOI; YMEHHE PaClO3HABaTh PABEHCTBO, CHMMETPHIO U
nogodue Guryp, napajuieNbHOCTb M NEPIEHINKYJISIPHOCTD MPSIMBIX B

OKpY>KarolieM MUpe

11

YMeHue onepupoBaTb IMOHATUAMM. JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yrila, CHHYC M KOCHHYC yIJla TPEYTOJbHHKA), IJIOMIAJb,
yMEHHE OLICHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYIKAOLIEM
MHUpE, YMEHHe NPUMEHSITh (OPMyJbI TEPUMETpPa U  IUIOLIATH
MHOTOYTOJIbHHUKOB, JJIMHBI OKPYXKHOCTH M IUIOIIAAM Kpyra, oObema
MPsIMOYTOJIBHOTO NapajijIeNieNuIena, YMEHHE MPUMEHSTb MPU3HAKU
PaBEHCTBA TPEYIOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETpHUUECKHE COOTHOIUEHHUS IS

BBIYMCJICHHS] IJINH, PACCTOSHUM, MIOIaAen

12

YMmenne wuzobpakaTe IUIOCKHEe (urypel W UX KOMOMHAIUH,
NPOCTPAHCTBEHHBIE (UTYPbI OT PYKH, C IOMOIIBI0 UEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX CPEIACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIMHCAHUIO

13

YMeHue  onepupoBarb MOHATUSMU.  NPSIMOYrOJIbHAast — CUCTEMA
KOOPAMHAT, KOOPAWHATBI TOYKHM, BEKTOP, CYyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YUCIIO, CKAJSIPHOE MPOU3BENEHUE BEKTOPOB,
YMEHHE HCIOJIb30BAaTh BEKTOPbl U KOOPAWHATHI ISl NMPEACTABICHUS
JaHHBIX W pELIeHHWs 3ajad, B TOM 4YHCIE H3 APYTruX y4eOHBIX

MPEAMETOB U PEAIbHOMN JKU3HU

14

YMeHHe OmepupoBaTh IOHATUSMH. CTOJIOWMKOBBIE M  KPyTrOBBIC
auarpaMMel, TaONMLbL, CcpenHee  apuMeTHdeckoe, MenuaHa,
HanOoublllee ¥ HAMMEHbLIEe 3HAYCHHUS, pa3Max 4HCIOBOro Habdopa,

yMEHHE  W3BJIEKAaTb, HHTEPIPETUPOBATH W  NPeoOpa3OBLIBATH




UHPOPMALIMIO, TPEACTABICHHYI0 B TaONWIAX W Ha AHArpaMmax,
OTPaKAOIYI0 CBOMCTBA M XapPAaKTEPUCTUKHM PEATBHBIX IMPOLIECCOB U
SIBJICHUN; yMEHHe pacro3HaBaTb HW3MEHYMBBIE BEJIUYMHBI B

OKpY>KarolieM MUpe

15

YMeHHe OmnepupoBaTh NOHITHAMHU: CIyYalHBIA ONBIT (CIydaiHbINA
SKCIIEPUMEHT), 3JIEMEHTapHOe COObITHE (3JIEMEHTAPHBIH HCXON)
CJly4alfHOrO OIBITA, CIIy4allHOEe COOBITHE, BEPOSATHOCTb COOBITHS,
YMEHHE HaXOIHUTb BEPOATHOCTU CIYYaWHBIX COOBITUH B OIBITAX C
PABHOBO3MOJKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH, YMEHHE pellaTh
3aaud METOIOM OPraHM30BAaHHOIO mepedopa M ¢ HCHOJIb30BAaHHEM
NpaBWjla YMHOXKEHHUS, YMEHHUE OLIEHUBaTb BEPOATHOCTH PEabHBIX
COOBITHI W SIBJIEHUH, MOHUMATh POJb MPAKTHYECKH JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMH B OKpPY)KalOLIEeM MHpPE H B JKU3HH,
3HAKOMCTBO C TIIOHSTHEM HE3aBUCHMBIX COOBITHH, 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCET U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BBIOMpPATh MOAXOASIIUI W3yYEHHBIH METON IUIsl PELICHUs
3a4a4M, MPUBOAUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HH, PACIIO3HABATH MPOSIBJIEHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OINCHIBATH OTHENbHBbIE BBIJAIOIIMECS  PE3YJIbTAaThI,
MOJIyYEHHbIE B XOA€ Pa3BUTUSI MAaTEMAaTUKU KaK HayKW, NPUBOOUTH
MIPUMeEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMHUPHON UCTOPUH




HEPEYEHD DJIEMEHTOB COJAEPKAHUA, ITPOBEPAEMBIX HA OID
1HO MATEMATHUKE

Kon

IIposepsiemMblii 3jIeMEHT COAePKAHUSA

Yucna 1 BEIMUCIIEHUSA

1.1 Harypanehele u nenple yncna. IIpusHaku 1enMMOCTH LEIbIX YUCEN

- OOBbIKHOBEHHbIE W JEeCSATHYHBbIE  OpoOHM,  MpPOLEHTh, OECKOHEUHBIE
' nepHOANYECKre ApodH

13 Paunonaneable  uucna. ApudMmernyeckne Onepauuu ¢ PalUOHAIBHBIMU
' YUCJIAMHU

14 JleiicTBuTenbHble uucia. ApudMeTHUeckue Ornmeparud ¢ IeHCTBUTEIbHBIMU
' YUCJIAMHU

s [IpubmmwkéHHble BBIMHUCICHUS, TNpPaBHJAa OKPYIJIEHHs, NPUKHAKA M OIEHKa
' pe3yJibTaTa BBIYMCIIEHUI

2 Anrebpanueckue BbIPaKEHUs

2.1 BykBeHHBIE BbIpaskeHUs! (BBIPAKEHHUS C TEPEMEHHBIMH )

- Crenenp c¢ uenbiM nokazareneM. CTeneHb C palMOHAIBHBIM I1OKa3aTeJeM.
. CaolicTBa cTeneHH

23 MHorouneHb!

2.4 Anrebpanueckast 1podb

5 s Apupmernaeckuit KOpPEHb HATypaJIbHON CTEIICHU. HericTeus c
' apru(pMeTHUECKUMH KOPHSMH HAaTypPaJIbHOH CTETIEHN

3 VYpaBHEHUs U HEPABEHCTBA

31 Lensle u npoOHO-parMoHanbHble ypaBHeHUs. CHUCTEMbI W COBOKYITHOCTH
' YPaBHEHUM

39 Lensie u apoOHO-paumoHabHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4

4 Yucnosele NOCNE0BATEIbHOCTH

4.1 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHS ITOCIIEN0BATEILHOCTEH

42 Apudmernueckass U reoMmeTpuueckas mnporpeccur. Popmyna  CIOXKHBIX




MIPOLICHTOB

5 @yHKIMHU
Oyukimst, cnocodsl  3amanuss  pyHkoum.  paduk  pynkmum.  Obnacts
OTIpeNeNIeHUs] U MHOXKECTBO 3HaueHui ¢pynkimu. Hymu ¢pynkiun. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbI H
MUHHMYMbl (yHKIuH. Hanbospinee W HanmMeHblnee 3HaueHHe (QYHKLUHUH Ha
MIPOMEKYTKE
6 KoopaunaTe! Ha NpsIMOH U MJIOCKOCTH
6.1 KoopaunaTtnas npsimas
6.2 JlexapTOBbI KOOPAWHATEI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypel U ux cBOHCTBA
7.2 TpeyronbHuk
73 MHOroyroyibHUKU
7.4 OKpY>KHOCTb U KPYyT
7.5 Hsmepenne reoMeTpu4eCKUX BEIUYNH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposATHOCTB U CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
82 BeposTHOCTB
83 KombunaTopuka
8.4 MHokecTBa
8.5 I'padwr
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