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HOACHUTEJIbBHASA 3AIIMCKA

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHWs: OHa OOEcleUMBaeT W3Y4YEHUE JAPYTHX JUCIUIUIMH, Kak
€CTCCTBCHHO-HAYYHOT0, TaK HM T'yMaHUTapHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOMMO JIJIT TIPOJOJDKEHUsT 00pa3oBaHHWS W B TIOBCEAHCBHOM JKU3HM.
PazButne y 0Oyd4aromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOXKICHHH W
CYIIHOCTH anre0pandyeckux aOCTpakIuid, CIoco0e OTpaKEeHNUI MaTeMaTHUYEeCKON
HAYKOW SIBIEHU U MPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIM MaTEMAaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHKE CIOCOOCTBYET
(GOpMHUpPOBAaHUIO  HAYYHOTO  MHMPOBO33PEHHMS] W KA4eCTB  MBIIUICHUS,
HEOOXOIMMBIX JIJISl aanTallMi B COBPEMEHHOM 1u(ppoBoM ob1iecTBe. M3yueHnue
anreOpbl oOecrieurBaceT pa3BUTHE YMEHMsI HAOJIOAaTh, CPAaBHUBAThH, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMeHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS M BBIBOABI, (HOPMYIHPOBATH
ytBepkaeHus. OcBoeHune Kypca anreOpsl o0ecreuynBaeT pa3BUTUE JTIOTUYECKOTO
MBIIIJICHUST O0YYaIONIUXCS: OHU HCIONB3YIOT JIEAYKTHUBHBIE M WHIYKTHBHBIE
paccykaeHusi, 0000IIeHne U KOHKPETU3AIUI0, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeanoaracT 3HAYUTENBHBIA OOBEM CaMOCTOSTEIBHOU
JESTENBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIBHOE pEIICHHE 3a/1a4y
ABIICTCS peajn3anuen e TeIbHOCTHOTO MIPUHITUIIA 00 yIeHUS.

B crpykType mporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
obmero  oOpa3oBaHHS OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIBHO-
Meronuueckne JuHWUM: «Yucma W BBIYMCICHHS», «AnreOpanyeckue
BBIPAXKCHUS», «YPABHEHUS W HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3Tux
COJIepPKATEIbHO-METOIMUECKUX JIMHUM Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET
M3YYCHHS Kypca, B3aUMOJICUCTBYS C JPYTHMU €T0 JHHUIMHU. B Xo1e u3yueHus
y4e0HOTO Kypca OOydYarImMMCS MPUXOAUTCS JIOTHYECKH PACCYKIaTh,



HCITOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIH SI3bIK. B CBSI3M C ATHM B IIpOTpaMMy
yueOHOro Kypca «Auredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEICTABIICHHBIE BO BCEX OCHOBHBIX pa3jieliaX MaTEMaTHIECKOTO 00pa30BaHUs U
CIOCOOCTBYIOIME  OBJAJCHUIO OOYYAIOIIUMKCS OCHOB  YHHBEPCAIHLHOTO
MareMaTu4eckoro sizbika. CoaepxkaTelbHON W CTPYKTYPHOM OCOOEHHOCTHIO
yueOHOro Kypca «Anredpay ABiIS€TCsS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «UWClia W BBIYUCICHUS» CIY)KHT OCHOBOH IS
JTATBHEHUINIET0 N3YUCHUS MAaTEMATUKH, CITIOCOOCTBYET Pa3BUTHIO Y 00YYAFOIIHXCS
JIOTUYECKOTO MBINIJICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIB30BAThCS aJITOPUTMAMH,
a TakkKe TMPHOOPETCHHWIO MPAKTHUYCCKUX HABBIKOB, HEOOXOAUMBIX IS
MIOBCETHEBHOM )KM3HU. Pa3BUTHE MMOHATHS O YUCIIC HA YPOBHE OCHOBHOTO 00IIET0
o0pa3oBaHUs CBS3aHO C PANMOHAIBHBIMH M HMPPAIMOHAIBHBIMU YHCIIAMH,
(GbopMHpOBAaHUEM TIPEJICTABICHUNA O JICHCTBUTEIHLHOM YHCIIC. 3aBEpIICHHE
OCBOCHHS YMCJIOBOW JJUHUU OTHECEHO K CpeTHEMY O0IIeMy 00pa30BaHMIO.

ConepxkaHue JBYyX anreOpawuecKux JIMHHH — «AJreOpandyeckue
BBIPKEHUSA» U «YPAaBHCHHSI M HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y
oOyJaroImuXcss MaTeMaTHYECKOTO arapaTta, HEoOX0IUMOTO I PEIICHUS 3a/1a4
MaTEMaTUKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aaad. Ha
YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs Y4YeOHBIM MaTepHall TPyHIupyercs
BOKPYI' PpAallMOHAJbHBIX BBIpOKEHHH. Alnredpa IeMOHCTpUPYET 3HAuY€HHUE
MaTEMaTUKU KaK sI3bIKa IS MOCTPOEHUSI MaTeMaTUYeCKUX MoJieNieH, ONrMCcaHus
IPOIIECCOB U ABJIICHUN peaibHOTO MUpa. B 3amaun oOydyeHus: anredpe BXOIAT
TakKe JaJbHEHIee Pa3BUTHE aITOPUTMUUYECKOTO MBIIIJICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, J/JI OCBOCHHS Kypca HWH(GOPMATHKW, M OBJAJCHUE HaBBIKAMU
NEAYKTUBHBIX  paccyxaeHuil.  IIpeoOpasoBanue  CUMBONBHBIX  (HhOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIIMOHATBHO-TpapUUeCcKol JMHUW  HAIEJICHO Ha
MOJIyYeHHE OOyJaromuMUCA 3HAaHUM O (QYHKIUSAX KaK  BaKHEHIICH
MaTeMaTUYeCKON MOJENH JUIsi OMUCAaHUS W WCCIEAOBaHUS Pa3HOOOpPa3HBIX
MPOIICCCOB M SBJICHWH B Tmpupoae u oOmectBe. M3ydenwme Marepuala
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIBh30BATh Pa3INYHBIC
BBIPA3UTENbHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIEC, CHMBOJIHYECKUE,
rpadudeckre, BHOCUT BKJIaJg B (GOPMHpPOBAHUE TMPEJACTABICHUNH O POIHU
MaTEeMaTUKH B PA3BUTUU ITUBUIIU3AINN U KYJIbTYPHI.

CornacHo ydyeOHOMY MIaHy B 7—9 Kkiaccax Hu3y4yaercs y4eOHbI Kypc
«Anrebpay», KOTOPBIA BKIIIOYAET CIEAYIOIINE OCHOBHBIC Pa3/eNbl COACPKAHNUS:



«Yucna u BBIYUCIECHUS», «ANreOpanyecKue BBIPAXKEHUS», «YpaBHEHUA U

HEPAaBEHCTBA», « DYHKIIHH.
Ha nzyuenue yue6HOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiiacce
— 102 4aca (3 yJaca B Henemo), B 8 kimacce — 102 gaca (3 vaca B Heaemn0), B 9

kimacce — 102 gaca (3 gaca B He/IeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECSTUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMuCH
npobeit k gpyroil. [loHsATHEe palUOHAIBHOIO 4YHCHa, 3alkCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pAlMOHATBHBIX uHcell. ApupMeTudeckue JeUCTBUS C
palMoHaNbHBIMU UKciamMu. Penienue 3a1a4 u3 peajabHOM MPAaKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJdbHBIM IOKa3aTEJEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDOXKCHUH Ha OCHOBE OIpEeCHUs, 3amuch OONbIUX uuced. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M APOOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]1a4 U3 PeaIbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HAa MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle mpsMmas #  oOpaTHas
IPOMOPIUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUs

IlepeMeHHblE, YHCIIOBOE 3HAYEHHWE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTrmble 3HaueHUs nepeMeHHbIX. [IpencraBiieHre 3aBHCUMOCTH MEXIY
BeJIMYUHAMH B BHUE GopMyibl. Beruucnenus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAXKEHUHN, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, TpPABUIIA
npeoOpa3oBaHUs CyMM M TPOU3BEICHUM, TMpaBWia pPACKPBITUS CKOOOK U
IPUBEICHUS TTOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHoroujaeHbl. CteneHb MHorowieHa. (CloeHue,
BBIUNTAHUE, YMHOXKEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJpaT CyYMMbl M KBaapar pa3zHoctd. PDopMyna pa3HOCTHM KBaJpaToB.
PaznoxeHne MHOrO4WwIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEeHb ypaBHEHUS, MpaBujia MpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO
YpaBHEHHUsSI, pELICHUE JUHEWHbIX ypaBHEHHU. CoCTaBiI€HUE YpPaBHEHUU IO
YCJIOBHIO 3a7auu. PerneHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMHU U ero rpaduk. CucrteMa IByx
JIMHEMHBIX YpPaBHEHUW C JIByMs NEPEMEHHBbIMHU. PemeHne cucteM ypaBHEHUM



cnoco0oM mnoacTaHOBKHU. IIpuMepbl pemieHuss TEKCTOBBIX 3alad C MOMOIIbIO
CHUCTEM YPABHECHUM.

DyHKUUH

Koopaunara Toukn Ha mnpsmoil. UwucioBble NpomexyTku. PaccrosHue
MEXIY ABYMS TOYKaMU KOOPIUHATHOU IPSIMOM.

[IpsimoyroisibHas cucrema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOpAMHATHOM muiockocTu. [lpumepsl rpadukoB, 3aIaHHBIX
dopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHUMoOcTed. [loHsaTHe QyHKIUU.
I'padux pynkumu. CoiictBa pyHkuuid. JIuneitnas pynkuus, e€ rpaduk. ['padux

¢yukuun y = [x|. I'papuueckoe pelieHrne TUHEHHBIX YpaBHEHUH U CHUCTEM
JIMHEVHBIX YPaBHECHUM.
8 KVIACC

Yucia v BbIYMCICHUS

KBaapatueiii kopeHb u3 uucna. Ilonsarue o0 HppanMoOHAIBLHOM 4YHUCIE.
JlecsiTuunbie MPUOIIMKEHUS UppalMOHAIBHBIX YyuCell. CaoiicTBa
apuMETHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHUIO
YUCJIOBBIX BBIPAKEHUN U BBIUUCICHUSIM. JIeICTBUTENbHBIC YUCTIA.

Crenens ¢ 1enbIM okas3aTesneM U €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCIIA.

Anrebpanyeckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii TpE€XuieH, pasjioKEHUE KBaJApaTHOTO TPEXWIEHA Ha
MHOHUTEIH.

AnrebGpandeckasi Apo6b. OCHOBHOE CBOWCTBO aireOpanveckoil IpoOu.
CrnoxxeHue, BBIYMTAaHUE, YMHOXCHHUE, JCJICHHE alreOpandyeckux ApooOei.
PanronanbHbIe BEIpXKEHUS M KX TTPe0Opa3oBaHUE.

YpaBHEHUS 1 HEPABECHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢opMmyia KOpHEW KBaJApPaTHOTO YypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHU N, CBOAAIIMNXCS K IMHENHBIM U KBAIPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas naTEpIpeTalls yPAaBHEHUI C ABYMSI IEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpPAaBHEHUN C JABYMs II€pEMEHHBIMH. lIpuMepbl pemeHust cucreM
HEJINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenune TekCTOBBIX 3a/1a4 anredpandeckuM CrocoOoMm.

UucnoBble HEpaBEeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ 0OmHOM
MepeMEHHONW. PaBHOCUIBHOCTh HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJIHOU
nepeMeHHONW. CHCTEMBI TMHEWUHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKINM PYHKIUA



[lonstue ¢ynkuuu. OO6nacTh omnpeneneHuss U MHOXKECTBO 3HAYCHUH
¢yaxuuu. CriocoObl 3aaHus (PYHKIIMM.

I'padux Pynkiuu. Yrenue cBoilcTB pyHkuu no e€ rpadpuky. [Ipumepsl
rpadukoB GyHKIUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

OYHKIMHY, OMNUCHIBAIOIIME MPSAMYIO U OOPATHYIO MNPONOPLUUOHAIBHBIE
3aBHCHMOCTH, HX rpaduku. OyHkun y = X2, y = X3, y = \x, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUMN U CUCTEM YPABHECHUU.

9 KUJIACC

Yuciaa v BbIYMCICHUS

PanmonanpHbie yncia, UppalmoOHaIbHbIC YHUCIIA, KOHEYHBIE U OECKOHEUHBIE
JnecAaTUYHble apoOu. MHOXECTBO JEMUCTBUTENBbHBIX YHCEN, JACHCTBUTEIBbHbBIC
yucia Kak OECKOHEUHbIE JeCATHYHBbIE JpoOu. B3aumHO oaHO3HAYHOE
COOTBETCTBUE MEXKAY MHOMXKECTBOM JICHCTBUTEIBHBIX UHCENI U KOOPJIMHATHOM
IIPSIMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuMETHUYECKUE JEHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHUPA, IJIUTEIBHOCTH IPOILECCOB B
OKPY’KaIOLIEM MHpE.

[Mpubnuxx€éHHoe  3Ha4YeHHE  BEIUYUHBI, TOYHOCTh  MPUOIIKEHHUS.
Oxkpyrienne uncen. [I[pukuaka v OLlEHKa Pe3yJIbTaTOB BBIUYNCICHHM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHuwe. PemieHue  ypaBHEHHMH, CBOISIIUMXCI K
KBaJIpaTHbIM. bukBajgpaTHoe ypaBHeHHe. I[lpumepbl penieHus ypaBHEHUM
TPEThEU U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOXKHUTEIIH.

Peuienrie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHue TeKCTOBBIX 3a/1au
anredpandeckuM METOIOM.

VYpaBHeHue ¢ AByMs NMEpEMEHHBIMU U ero Tpaduk. Pemenue cucreM nByx
JMHEMHBIX YPAaBHEHHUM C JBYMsI IEPEMEHHBIMU. PelieHue cucrem IByxX
YpPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIECHHU.
['padraeckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemenne nmuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOW IepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpnperannsi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMHU.



OyHKIMN PYyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona, koopauHaThI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MapaboJIbI.

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

UucnoBsle mociie10BaTeNbHOCTHUMCI0BBIE MOCAEA0BATEIbHOCTH U
Nnporpeccuu

[loHsiTHE YMCIOBON MOCIEAOBATENBHOCTH. 3aIaHUE IMOCIEN0BATEIBHOCTH
pEKyppeHTHOI popMyno U hopmysoit N-ro uieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyibl N-To yjieHa
apu(PpMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N306paxkeHne 4ieHOB apu(METHUUECKOW U T€OMETPUYECKON mporpeccuit
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT.
CioHbIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KCHHMSIM POCCHUHCKHUX
MAaTE€MATHUKOB U POCCUICKONM MaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aiiu
€ro mnpas, MPEACTABICHHUEM O MATEMAaTHYECKHUX OCHOBAX (DYHKIITMOHMPOBAHUS
Pa3TUYHBIX CTPYKTYP, ABJICHU, TPOLEAYP IPakIaHCKOro 001ecTBa (Harnpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO JTHUYECKUX MpoOIieM,
CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3ZHAHUEM
Ba)KHOCTU MOPaJIbHO-3TUYECKUX MIPUHLUIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacCTHE B PEIIEHUU MPAKTHUYECKUX 3a]ay
MaTE€MaTHYECKON HANpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUH BCEH >KM3HU JUIS YCICIIHON MPpodheCcCHOHATBHOM
NESTEIBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM WHIUBUYyaIbHON TPAaeKTOpUH 00pa30BaHUS U dKU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAJIBHOMY M J3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aj]ay, PELICHUH, pacCcyXIeHUN, YMEHUIO BUICThH
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEITEIIbBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEIOBEKA, IPUPOJIBI
U 00IecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIaJICHUEM SI3bIKOM MATEMATHKHU U MAaTEMAaTHYECKOU KyJIbTYPOU KaK CPeICTBOM



MO3HAHUS MHpA, OBJIAJACHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIbCKOU
NesATENbHOCTH;

6) pusnuyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKUE 3HAHHUS B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a KU3HU (34OPOBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas Qunyeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHUM I peuieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIONUMCS YCIOBUIM CONMAIBLHON ¥ IPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, OBBIIICHUIO
YPOBHsSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IESITeNbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIOAeH, npuodperaTtb B COBMECTHOM
JEsITeIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONbITA APYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YlCcie PAaHEe HEU3BECTHBIX, OCO3HABATh JAe(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHUPOBATh U OLICHUBATH PUCKU U
NOCHEeACTBUA, (HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JaelcTBUSA:

e BBISBIATH n XapaKkTepU30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHH, OTHOIIEHUN MEXy MOHATHSIMH,
dbopMyITHpPOBATH ONpeIeTISHNS TOHATHH, YCTAHABIMBATH CYIICCTBCHHBIN
MpU3HAK KiIacCHu(UKAIIMU, OCHOBAHMS ISl O0OOIIEHUS M CpaBHEHHS,
KpPUTEPHUHU MPOBOJIUMOTO aHAIN3A;



e BOCIPUHUMATh, (OPMYIHPOBATH W TPEOOPA30BHIBATH CYXKICHUS:
YTBEPUTEIbHBIC W OTPHIIATCIbHBIC, SIUHUYHBIC, YACTHBIC W OOIIHE,
YCIIOBHEIE;

e BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H H
npoTUBOpeursi B (pakTax, MAHHBIX, HAOTIOACHUSAX W YTBEPKICHHUSX,
npenjaratb  KPUTEPUM  JUISL  BBISABICHUS  3aKOHOMEPHOCTCH |
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTHKH, JCITYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JI0KA3aTCIBCTBA MATEMATHUYCCKUX YTBEPKICHUU (TIPSIMBbIC U
OT  TPOTUBHOTO),  TPOBOJHWTH  CAMOCTOSTEIBHO  HECIIOKHBIC
JI0Ka3aTeIbCTBA MaTEeMaTHICCKUX (dakToB, BBICTPaUBaTh
apryMEHTAITUIO, TPUBOIUTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH croco0 perieHus: yd4eOHOM 3aauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PCIICHUS, BbIOMpATh HaWOOJICe MOAXOMAIIUNA C YUETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBaTe/bCKue 1eiCTBUA !

e HCIOJb30BaTh BOIPOCHI KaK  HCCIEIOBATEIbCKUH  MHCTPYMEHT
Mo3HaHus, (GOPMYIUPOBATH BOIPOCHI, (PUKCHUPYIOITHE MPOTHBOpPEUHUE,
npoOJjieMy, CaMOCTOSITeIbHO YCTaHaBJIMBAaTh HMCKOMOE M JIaHHOE,
dbopMupoOBaTh TUNOTE3Y, apPTYMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOMKHBIH
IKCTIIEPUMEHT,  HEOOJbIIIOE  HCCIAEJOBAHME IO  YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

e CaMOCTOATENBHO (opMynupoBaTh O0OOOIIEHWS ©  BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJCHHS, MCCIEIOBAaHUS, OIEHHWBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJOB U 0000IIECHNU;

e IIPOTHO3WPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCa, a TaKKE BHIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

e BBIIBJIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIUH, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BBIOMpATh, aHAJTU3MPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
“HOOPMAIIHIO PA3TUYHBIX BUAOB U (DOPM IIPEACTABICHUS;



BbIOMpaTh (GopMy MpeacTaBieHUuss MH(GOpPMAUUU U WUIFOCTPUPOBATH
peliaemMble 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIMKM IO KPUTEPUSIM, IPEITI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCIIPUHMMATh H (OPMYJIMPOBATh CYXKICHHS B COOTBETCTBHH C
YCIIOBUSIMH U TISTSIMU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10
XOJy pEelICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0ji¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pelIaeMOl 3a/1a4d, BBICKA3bIBATh WJICH, HAIICIICHHBIC
Ha TOWCK PEIICHHS, COIOCTABJIATH CBOU CYXKICHHUS C CYXICHHIMHU
JAPYTHX YYaCTHUKOB JIMAJiora, OOHApy)XKMBaTh pas3lIMYMe W CXOJICTBO
NO3UIUH, B KOPPEKTHOH ¢dopme (GopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHMS;

NPEJICTaBIATh  PE3YNbTaThl  PEIICHHUS  3a7a4d, OKCIICPUMCHTA,
UCCIICIOBAHUsA, TMPOEKTa, CaMOCTOATENIbHO BbIOMpaTh  Qopmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallMd U O0COOEHHOCTEH
ayJInTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAVBUAYaTbHON pabOThl MPU pEUIeHUU Y4YeOHBIX MaTeMaTUYECKUX
3azay;

OpUHUMATh  1€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHM3aIlMi0 COBMECTHOM paboThl, pacmpeAcisaTh BHUALI padoT,
JIOTOBApUBAThCS, OOCYXKJIaTh MPOIIECC M Pe3ybTaT paboThl, 00001IIaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUSIMH, MO3TOBbIE€ MITYPMbI M JPYTHE), BBIIOJHATH CBOIO YacCTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBUS C JPYTUMH YiICHAMHU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOLIMN MPOAYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHBbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AITOPUTM PEILICHHUS 3a]1auu (HIJIA €To
4acTh), BBIOMPATH CIIOCOO PEIICHUS C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yUETOM HOBOU MH(POPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CINOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJS Mpoliecca U
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a/1a4H;

e TMPEABUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIIEHUU
3a7]a4i, BHOCHUThb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa JESITEIbHOCTH MOCTABICHHOU
HeId W YCJIOBUSIM, OOBSICHSATH TNPUYUHBI  JOCTHIKEHUS  WUIIU
HEJIOCTM)KEHUsI  1IeJIM, HaXOAWTh  OIMMOKYy, J1aBaTh  OIICHKY
pUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 kjacce oOydYaromMICS MOJYYUT CIETYIONINE
IpEeAMETHBIE PE3YJIHTATHI:

Yucsa v BLIYUCTICHUS

BrinonHsATh, codyeTasi yCTHbICE U MUChbMEHHBIE TIPUEMBI, apudmeTnyecKue
NENUCTBHS C PALMOHAIBHBIMHU YHCIIAMM.

HaxonuTe 3HaueHUs YMCIOBBIX BBIPAKEHUM, MTPUMEHSITh Pa3HOOOpa3HbIC
CIoCOOBI ¥ TPUEMBI BEIUUCIICHUS 3HAUYEHU N TPOOHBIX BRIPAXKEHUH, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoanTh OT 0JIHOM (HOPMBI 3aNTUCH YUCEIN K Jpyroi (mpeoOpa3oBbIBaTh
JIECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBb).

CpaBHUBATh U YIIOPSAJ0YMBATH PALIUOHAIIbHBIEC YUCTIA.

OKpyrasaTh yucia.

BbINONHAT NOpPUKUIKY M OLIEHKY pE3yJbTaTa BBIYUCICHUM, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKECHUW. BBINOIHATH NEUCTBUSA CO CTEIEHSAMH C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsAT, NOpU3HAKK  JIEIUMOCTH, PA3I0KEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCETL.

Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJINYMH, MPOMNOPLUHUOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pPEe3YABTAThI PEIICHUS 3a/1a4 ¢ YUETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Ncnonw3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B Mpolecce OCBOCHUS y4eOHOT0 MaTepuara.



Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUU MPHU 33aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOWICH
MIPUBEJICHUEM TTOJTO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrINonHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTIOYJIieHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTta pa3HOCTH.

OcyiecTBIsATh Pa3oKeHUEe MHOTOYWIEHOB Ha MHOMKHUTEIH C MOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOINEro MHOXHUTENs, TPYNIUPOBKH CIAaraeMbIX,
npuMeHeHus1 OPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJICHOB ISl PEIICHUS Pa3THYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJIMETOB, U3 pealIbHON MPAKTHUKHU.

Hcnonw3oBaTh CBOMCTBA CTEMEHEW C HATypaJIbHBIMHU TOKAa3aTeNsIMH IS
nmpeoOpa3oBaHus BEIPAKCHHI.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSs TIpaBuiia
nepexoja OT HCXOJAHOTO YypaBHEHUS K pPaBHOCWIBHOMY emy. [IpoBepsTsb,
SIBJISIETCS JTX YUCJIO KOPHEM YPaBHECHUSI.

[TpumensTh rpaduyeckre METOIbI MPU PEIICHUHN JIMHEWHBIX YpaBHEHUN U
UX CHCTEM.

[lonOupaTh mpuMepsl Map YUCEN, ABIAIONIMXCA PEIIEHUEM JIMHEWHOTO
YpaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO ypaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YSICh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemates cuctempl IByX JIMHEWHBIX YPABHEHUW C ABYMS NIEPEMEHHBIMH, B
TOM YHCJIe TpauIecKy.

CocTtaBiiTh W pemaTrh JMHEHHOE YpPaBHEHUE WIH CHCTEMY JMHEHWHBIX
YpaBHEHHM 1O YCJIOBHUIO 3aJayd, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYECHHBIN pe3yJIbTarT.

DyHKIUMN

N300paxkath Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMChIBATh YUCIIOBBIC
MIPOMEXKYTKHU Ha alNreOpandeckoM si3bIKE.

OTMeuaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOpAHHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIUA. CTpouTh Tpaduk GyHKINN y = [X|.

OnuchiBaTh € MOMONIBIO (PYHKIUNA HW3BECTHBIE 3aBUCUMOCTU MEKIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpEMsi, 00bEM pabOTHI.



HaxonuTh 3Hauenune GyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuii cnoco0 NpeacTaBiIeHUs U aHalIM3a UH(OpMAIIH,
U3BJIEKaTh M WHTEPOPETUPOBATh HHPOpMAIUI0O U3 TPapUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuyenuss B 8 kuiacce oOydaromuiicss MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HaYadbHbIE TPEACTABICHUS O MHOXXECTBE JEUCTBUTEIIBHBIX
yucea  JUIl  CPAaBHEHUS, OKpPYIVICHHS W BBIYHCICHHWH, H300pa)xaTh
JNEUCTBUTEIILHBIE YMCJIAa TOYKAMU Ha KOOPJAUHATHOU MPSIMOM.

[IpuMensaTh TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh
KBa/IpaTHbIC KOPHU, UCTIONB3YS MPU HEOOXOJIUMOCTH KaJIbKYJISTOP, BBITOIHATh
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIUMX KBaJpaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonws3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCE ¢ TIOMOIIBIO JECATHUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKne BbIPasKeHU s

[IpuMeHATP TOHATHE CTENEHW C LEJbIM [0KAa3aTelIeM, BBIMOJIHATh
npeoOpa3zoBaHus BEIPAKEHUN, COEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeeM.

BoInonHATh TOXKAECTBEHHBIE MPE0OPa30BaAHMS PAIIMOHATBHBIX BEIPAKEHUM
Ha OCHOBE IpaBWJI IEUCTBHI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTs mpeodpa3oBaHus BEIPAKESHUM IS PEIICHUS Pa3IMYHbIX 33724
U3 MaTEMATUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHUEM TIpapUUeCKuX MPEeACTaBICHUN (yCTaHABIWBATD,
MMEET JIM YPABHCHUE WJIM CHCTEMA YPAaBHEHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoanTh OT cOBECHON (HOPMYITUPOBKHU 33/7aud K €€ anredpandecKon
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YPAaBHECHHUS WJIM CHCTEMBI YPaBHEHHI,
WHTEPNPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4d MOJYYEHHBIN
pe3yJibTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB [Jii CPaBHEHUS, OLICHKU,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, 1aBaTh



rpauuecKy0 WJUIIOCTPALIMI0 MHOXECTBAa PEUICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUH

[TonumMats 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAYEHUs), ONPEAEATh 3HaUeHHe (QYHKIHUU MO 3HAYEHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y =k/x, y=x2, y = x3,y = |x|, y = VX, ONHCHIBATH CBOJCTBA YHCIOBON
dbyHkmu no e€ rpaduxy.

K konny oOydyenus B 9 kjacce oOydaroUIUiCsl MOJYYUT CIEAYIOIINE
IpeIMETHbIE PE3yIbTaThI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAI[MOHATIbHBIE YHCTIA.

Boimonuats apudmMernyeckue IEHCTBUS € PAlMOHATBHBIMU YHCIIAMH,
codeTrasl YCTHbIE W TIMCbMEHHBIC TNPUEMBI, BBIMOJIHATH BBIYUCICHUS C
UppalMOHAIBHBIMUA YUCIIAMH.

HaxonuTe 3HaueHHs CTENEeHeW C IeNbIMU [OKa3aTelIMH M KOpPHEH,
BBIYHCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh IEUCTBUTENBbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUI.

YpaBHeHUs U HEPABEHCTBA

Pewmiats nuHeiHbIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHHUSI, CBOASIIMECA K
HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemath cuctembl NBYX JMHEWHBIX YPABHEHUU C ABYMS NEPEMEHHBIMHU U
CUCTEMBI ABYX YPaBHEHHI1, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISETCS JIMHEWUHBIM.

PemaTte TekcTOBBIE 3amaud anreOpanyecKUM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHHUSI UJIM CUCTEMBI IBYX YPABHEHHUI C IBYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCIIE C MPUMEHEHUEM TIpapUUeCKuX MPEeACTaBICHUHN (yCTaHABIWBATD,
MMEET JIM ypaBHEHHUE WM CHUCTEMa YPAaBHEHUH pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U Mpoyee).

Pemiath nuHeiliHble HEPABEHCTBA, KBAJIpaTHbIE HEPaBEHCTBA, M300pakaTh
pElLIeHNEe HEPAaBEHCTB HA YKMCIIOBOM MPSMOM, 3alIUCHIBATh PEIICHHUE C TOMOIIBIO
CHUMBOJIOB.

Pemlatb cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb pELICHUE CHUCTEMBbI
HEpaBEHCTB Ha YUCJIOBOM NPSAMOM, 3aMIMChIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPU PEIICHUU Pa3IMYHBIX 3a7a4.



DyHKUUH
Pacno3naBath (QyHKUMM H3y4YeHHBIX BUIOB. [loKa3pIiBaTh CXEMaTHYECKU

pacIoioKeHNe Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIUU Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y =x3, y=x, y = |X|, B 3aBucEMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHA.

Ctpoutb 1 N300paxkaTh cXeMaTUYeCKU rpauKi KBaJAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 10 (opmyne, TPUBOIUTH
IpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peanbHON KU3HU, PUIUKHU, T€OMETPHUH.

Yuci10BbIe 0CJIE0BATEIbHOCTH U NIPOIPecCH

Pacnio3HaBaTh apu(pMETHUYECKYI0O M TE€OMETPUUECKYI0 NPOrpeccuu Mpu
pa3HbIX crioco0ax 3a1aHusl.

BbInoNHATS  BBIUMCIIEHUS C UCIHOJb30BaHUEM (QOpMyl n-ro ujieHa
apu(pMETHIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N300pakath 4ieHBl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemartp 3aaun, CBSI3aHHBIE C YMCIOBBIMH M1OCIEI0BATEIBHOCTAMHU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C HCHOJb30BAHMEM KaJbKYJsATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne HaumeHnoBanue KoJsmyecTBo 4yacoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3aeyioB U TeM KoHTpoabHbIE
Bcero o0pa3oBaTejibHbIE PeCypChI
n NMPOrpaMmblI padoThI
1 Yucna 1 BBIYUCIICHUS. o5 1 bu6mmoreka [IOK
PammmonanbHbIe Uncaa https://m.edsoo.ru/7f415b90
9 Anrebpanveckue 97 1 bubnuoreka [JOK
BBIPAKEHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 1 bubnuoreka [JOK
rpaduku. OyHKITUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 5 1 bubnuorexa [JOK
00o001eHne https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTB
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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 KUIIACC

YpaBHEHUH

Ne HaumeHnoBanue KoJsmuecTBo yacoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3iesioB U TeM KoHTpoabHbIE
Bcero o0pa3oBaTejibHbIE PeCYypPChI
n NMPOrpaMmblI padoThI
1 Yucna 1 BBIYUCIICHUS. 15 bu6mmoreka [IOK
KBanpaTHbie KopHH https://m.edsoo.ru/7f417af8
Yucna 1 BRIYUCICHUS.
2 CreneHs ¢ 1eJIbIM 7 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
roKasarejaemM
AnreOpandeckue
3 BBIPAKCHUS 5 1 bubmorexa [IOK
P L https://m.edsoo.ru/7f417af8
KBanpaTHbiii TpéxuiieH
AnreOpanveckue
bu6mmoreka [IOK
4 BBIPAKEHUSI. 15 1
https://m.edsoo.ru/7f417af8
AnrebOpaunveckas 1po0b
YpaBHeHus u
HEpaBCHCTBA. bubmuoreka [IOK
5 15 1
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuA U Eub OK
6 HepaBeHCTBa. CUCTEMBI 13 nomorexa L

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

v
7 Hepa;:;}if;; 12 bubmnoreka LIOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 Oynkuuu. OCHOBHbBIE 5 bubnuoreka [IOK
MTOHATHUSA https://m.edsoo.ru/7f417af8
9 @yHkuuu. Yucnossle 9 bubnuoreka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 bubnuoreka [JOK
00o001eHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIIACC

Ne KoauuecTBO YacoB
HaumeHoBaHue pa3aeioB u duexkTpoHHble (¢ poBbIE)
n/ KonTpoJbHble
TeM MPOrpaMmabl Bcero o0pa3oBaTejibHbIE PeCypChl
n padoTsbI
1 Yucna 1 BEIYUCIICHHUS. 9 bu6mmoreka [IOK
JlelicTBUTENBHBIC YHCTIA https://m.eds00.ru/7f419d08
YpaBHEHHsI 1 HEPABEHCTBA.
2 YpaBHEHHS C OJTHOH 14 1 bubmorera [JOK
P . g https://m.edsoo.ru/7f419d08
epeMEHHO N
3 YpaBHEHUs U HEPABEHCTBA. 14 1 bubnuoreka [IOK
CucreMbl ypaBHEHHI https://m.eds00.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnuoreka [IOK
Hepapencrtpa https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
FHIIHE https://m.edso0.ru/7f419d08
YucnoBble bubnuorexa [JOK
6 15 1
OCJIEI0BATENbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHUE, 000OIICHNE, bubmuoreka [JOK
7 . 18 1
cucTeMaTu3alys 3HaHuH 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
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoJsbHbie padoThl

1 [loHsiTHE palMOHATIBHOTO YHCIIa 1

9 Apudmernueckue AEMCTBUS C palliOHAIbHBIMU 1
quciaMu

3 Apudmernueckue AeMCTBUS C palliOHATbHBIMU 1
qHclaMu

4 Apudmernueckue AeMCTBUS C palliOHATbHBIMU 1
qHclIaMu

5 ApubdmMeTrnueckne TeUCTBUS C PAIHOHATLHBIMU 1
YHCIIaMU

6 ApubdmMeTrnueckne TeUCTBUS C PAIHOHATILHBIMU 1
YHCIIaMU

7 CpaBHeHue, ynopso4uBaHue PallHOHAIBHBIX YHCEI 1

8 CpaBHeHue, ynopsiJOYMBaHNE PALIMOHAIBHBIX YHCEI 1

9 CpaBHeHue, ynopsouuBaHUE PallMOHAIBHBIX YHCEI 1

10 CreneHns ¢ HaTypalbHBIM [TOKa3aTEIEM 1

11 CreneHs ¢ HaTypalbHBIM [TOKA3aTEIEM 1




12

CreneHsp ¢ HaTypalbHBIM [10KA3aTEIEM

13 CreneHsb ¢ HaTypalbHBIM [10Ka3aTEIEM

14 CreneHb ¢ HaTypalbHBIM [TOKa3aTEIEM

15 Pemienne ocHOBHBIX 3a/1a4 Ha IPOOU, TPOLIEHTHI U3
peanbHON NPAKTUKA

16 Pemienne ocHOBHBIX 3a/1a4 Ha IpOOU, TPOLIEHTHI U3
peanbHON NPAKTUKH

17 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, TPOLIEHTHI U3
peanbHON NPAKTUKA

18 Pemienne oCHOBHBIX 3a/1a4 Ha ApOOH, TIPOLIEHTHI U3
peanbHOM MPaKTUKU

19 [Ipu3HaKK JeTUMOCTH, Pa3yIoKEHUS HA MHOXKHUTENIN
HaTypaJbHbIX YHCEI

20 [Ipu3HaKK JETUMOCTH, Pa3JIoKEHUsI HA MHOXKHUTEIN
HaTypaJbHbIX YHCEI

21 Peanbubie 3aBucumoctu. [Ipsimas u o6paTtHas
IIPONOPLMOHAIBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
PONOPLMOHATIBHOCTH

93 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
MIPONIOPLIMOHAIBHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas

IpONMOPIHHUOHAIIBHOCTHU




KonTtponsHas padora o teme "PannoHansHbie

25 "
qrcia

26 BykBeHHbIE BbIpaKEHUS

27 dopmyibl

28 DopmyITsl

29 [lepemennsie. JlomycTrMple 3HAUEHUS TTEPEMEHHBIX
[IpeoGpa3oBanne OYKBEHHBIX BBIPAKEHUH,

30 pacKpeITHE CKOOOK M TIPUBEICHUE TTI0J00HBIX
cllaraeMbIX
[IpeoGpa3oBanre OYKBEHHBIX BHIPAKEHUH,

31 PacKphITHE CKOOOK M MIPUBEACHUE ITOJOOHBIX
cllaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX BBHIPAKCHHM,

32 pPacKphITHE CKOOOK M MIPUBEACHUE ITOJOOHBIX
cllaraeMbIX
[IpeoOpa3oBannie OyKBEeHHBIX BHIPAKEHUH,

33 PacKphITHE CKOOOK M IIPUBEACHHUE MO I00HBIX
cllaraeMbIX

34 CBoiicTBa CTENEHH C HATYPaJIbHBIM MOKa3aTeIeM

35 CBoiicTBa CTENEHH C HATYPaJIbHBIM MOKa3aTeIeM

36 CBoiicTBa CTETNIEHH C HATYpaJIbHBIM MOKa3aTeIeM

37 MHorouseHsl




38 MHOTOYJICHBI 1
39 CrnosxeHue, BBIMUTaHUE, YMHOKCHHE MHOTOYJICHOB 1
40 CrnoxeHue, BRIUUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1
41 CrnoxeHnue, BRIUUTaHHUE, YMHOKEHUE MHOTOUYJICHOB 1
42 CrnoxeHue, BRIUUTaHHWE, YMHOKEHUE MHOTOUYJICHOB 1
43 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS 1
44 @opMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
45 DopMybl COKPAILIEHHOTO YMHOKEHUS 1
46 DopMyITbl COKPAIIEHHOTO YMHOKEHUS 1
47 DopMyIbl COKPAIIEHHOTO YMHOKEHUS 1
48 PaznoxeHne MHOTOWICHOB Ha MHOKHTCIIH 1
49 PaznosxeHre MHOTOWICHOB Ha MHOKHTCIIH 1
50 PaznoskeHre MHOTO4YJICHOB Ha MHOKHTCIIH 1
51 PaznosxkeHre MHOTOYWICHOB HA MHOYKHTEIIH 1
52 KonTtponbHas padoTa o teme "Anredpandeckue 1
BBIpaKEHUS"
53 VYpaBHeHue, MpaBuiia MpeoOpa3oBaHus ypaBHEHHS, 1

PaBHOCHJIBHOCTb ypaBHEHUI




JIuneliHOE ypaBHEHHE C OJHOU MEPEMEHHOM,

o4
pelIeHne JMHEWHbBIX ypaBHEHUI

55 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM,
peuieHue IMHENHBIX YpPaBHEHUN

56 JInneliHOE ypaBHEHHE C OHOW ITIEPEMEHHOM,
peuieHne TMHENHBIX YpaBHEHHUN

57 Pemenne 3aga4d ¢ moMoIIbI0 ypaBHEHUHN

58 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH

59 Pemrenne 3aga4d ¢ moMoIIp0 ypaBHEHUH

60 Pemrenne 3aga4d ¢ moMoIIp0 ypaBHEHUH

61 JIuHeitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €r0
rpadguk

62 JIuHeliHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €TI0
rpadguk

63 Cucrema 1ByX JIMHEHHBIX YPABHEHU C IBYyMsI
NepeMEeHHBIMU

64 Cucrema 1ByX JIMHENHBIX YPABHEHUM C JBYyMs
nepeMeHHbIMU

65 Cucrema 1ByX JIMHENHBIX YPABHEHUM C JBYyMs

NEPpECMECHHBIMU




Cucrema ByX JJMHEHHBIX YPAaBHEHUM C IBYMs

66 1
nepeMeHHBIMHU
67 Pemenune cucrem ypaBHeHHH 1
68 Pemenune cucrem ypaBHeHHH 1
69 Pemenune cucrem ypaBHeHHH 1
70 Pemenune cucrem ypaBHeHHH 1
71 Pemrenne cucrem ypaBHeHUI 1
79 KonTponsHas pabora no teme "JIunelinble 1
ypaBHeHUs"
73 KoopanHaTa Touku Ha MPSIMOiA 1
74 HucnoBsle MPOMEKYTKH 1
75 UucnoBbie MPOMEKYTKH 1
76 PaccTosinrie Mmexay 1ByMsl TOUKaMH KOOPIUHATHOMN 1
IpsIMOU
77 Paccrosinue Mexy AByMs TOUKaMH KOOPAMHATHON 1
psAMOH
78 [IpsiMoyropHast cucTeMa KOOPAUHAT Ha MJIOCKOCTH 1
79 [IpsimoyrosbHast cucTeMa KoOpJIuHaT Ha MII0CKOCTH 1
80 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyTIaMu 1
81 ITpumeps! rpadukoB, 3a1aHHBIX popMyTamMu 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX popMyTamMu 1




83 Urenue rpaukoB pealbHBIX 3aBUCHMOCTEN 1
84 Urenue rpaukoB pearbHBIX 3aBUCHMOCTEN 1
85 [NonsiTne QyHKIHH 1
86 I'padux pyHKIIN 1
87 CsoiicTBa (hyHKIMH 1
88 CaoiicTBa (hyHKINH 1
89 JIuneiiHas QyHKIHS 1
90 JIuneiiHas QyHKIHS 1
91 [TocTpoenue rpaduka nuHeHHON QyHKIMH 1
92 [TocTpoenne rpaduka TuHEHHON QYHKITUN 1
93 I'padux dyaxumm y =|x| 1
94 I'padux dyaxumm y =|x| 1
KontponbHas padota o teme "KoopauHatel u
95 rpaduku. OyHkun" / Beepoccuiickas nmpoBepoyHas 1
pabota
96 Nrorosas konTposbHas padota / Beepoccuiickas 1
poBepouHasi paboTa
97 IToBTOpEHHE OCHOBHBIX MOHATUH U METOJIOB Kypca 1

7 xiacca, 0000IIeHIEe 3HAHUI




98 [ToBTOpEHME OCHOBHBIX NOHATUIA U METOJ0OB Kypca 1
7 xiacca, 0000IIeHIE 3HAHNI

99 [ToBTOpEHME OCHOBHBIX NOHSATUIA U METOJOB Kypca 1
7 xiacca, 0000IIeHIE 3HAHNI

100 [ToBTOpEHME OCHOBHBIX OHATHI U METOJOB Kypca 1
7 knacca, 00001IeHrEe 3HAHNI

101 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJOB Kypca 1
7 xiacca, 0000IIeHIEe 3HAHMI

102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca 1
7 xiacca, 0000IeHIEe 3HAHMUI
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8 KUIIACC

KoaunyecTBo yacoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl
KBagpartHblil KOpeHb U3 yncia 1
2 [TonsiTHEe 006 MppallMOHAIBHOM UYHCIIe 1
3 JlecsiTHuHBIC TPUOTVKSHUS UPPAITHOHATBHBIX 1
qucel
4 JlecsiTHUHBIC TPUOTVKSHUS UPPAITHOHATBHBIX 1
qucel
JlelicTBUTENbHBIC YHCTIA 1
CpaBHEHHE ACHUCTBUTENBHBIX YHCEI
CpaBHEHHE ACHUCTBUTENBHBIX YHCEI 1
8 ApubdMeTnuecknii KBaJipaTHBIN KOPEHB 1
9 VYpaBHeHHe BUAA X* = a 1
10 CaoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH 1
11 CpoiicTBa aprMETHYECKUX KBaIPATHBIX KOpHEH 1
12 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKECHUH, 1
CoJIeprKalIuX KBaJIpaTHbIE KOPHU
13 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, 1

COJACPpKAIUX KBAAPATHBIC KOPHU




[IpeoOpa3oBaHme YUCIOBBIX BRIPAKCHUN,

14
CoJIepKanIuX KBaJIpaTHbIE KOPHU

15 [IpeoOpa3oBaHme YUCIOBBIX BRIPAKCHHUN,
CoJIepKanIuX KBaJIpaTHbIE KOPHU

16 CreleHs ¢ IeIbIM ITI0Ka3aTeaeM
CrangapTHas 3amuch yncia. Pa3mepbl 00beKTOB

17 OKpPYKAfoIIero Mupa (0T 3JIEMEHTAPHBIX YACTHI] JIO
KOCMHYECKUX 00BEKTOB), NITUTEIHHOCTD IMPOIIECCOB
B OKPY)KArOIIeM MHPE

18 CBOJCTBA CTEIEHU C IEJILIM [TOKA3aTEIEM

19 CBOJCTBA CTEIEHU C IEJILIM [TOKA3aTEIEM

20 CBOJCTBA CTEIEHU C IEJIBIM [TOKA3aTeEIEM

21 CBOJCTBA CTEIEHU C IEJIBIM [TOKA3aTeEIEM

22 CBOJCTBA CTEIEHU C IEJIBIM [TOKA3aTEIEM

23 KBanpartHplii TpEXuieH

24 KBanpatHblii TpEXuieH

25 Pa3noxxenne kBaipaTHOTO TpEXUIEHa HA

MHOXHTCIIN




PasnosxeHne KBagpaTHOro TpéXuieHa Ha

26
MHOKUTEIN

97 KonTtponsHast padora no Temam "KBanparHsie
kopHH. Crenenu. KBagparHelii Tpexuien"

28 AnreGpandeckast poOb

29 JlomrycTHMBIE 3HAUSHHSI TEPEMEHHBIX, BXOAAIINX B
anredpanvecKye BbIpaKeHUs

30 JlomrycTHMBIE 3HAUSHHSI TIEPEMEHHBIX, BXOAIINX B
anredpanvecKue BbIpaKeHUS

31 OcHOBHOE CBOMCTBO aredpandeckou 1poou

32 Coxkpaienue mpooeit

33 Coxkpaienue mpooeit

34 Coxkpaienue mpooeit

35 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHUE
anreOpandecKux Ipooei

36 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE
anreOpanvecKux Ipooei

37 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE
anreOpanvecKux JIpooei

38 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE
anreOpandyeckux apooeit

39 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKALINX

anreOpandeckue Apoou




[IpeoOpazoBanme BEIpAKEHUH, COAEPIKAIUX

40
anreOpandeckue Apoou

41 [IpeoOpa3oBaHue BRIpaKEHHIA, COACPIKALIIX
anreOpandeckue Apoou

42 KonTponsHas pabora no teme "Anredpandeckast
npo0sb"

43 KBanpatHoe ypaBHeHHE

44 Henonnoe kBagpatHoe ypaBHEHUE

45 HenonHoe kBagpaTHOE ypaBHEHHE

46 dopmyrna KOpHEH KBaIpaTHOTO YpaBHEHHS

47 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS

48 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS

49 Teopema Buera

50 Teopema Buera

51 Penienue ypaBHEHMIA, CBOIAIIMXCS K KBaIPATHBIM

52 Penienue ypaBHEHMIA, CBOIAIIMXCS K KBaIPATHBIM

53 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS

54 [Ipocteiimme qpoOHO-pallMOHATIBHbBIE YPaBHEHUS




Pemienne T€KCTOBBIX 3aga4 ¢ IOMOIIBIO

> KBaJPaTHBIX YPaBHEHHUU

56 Pemenue TekcTOBBIX 3a71a4 ¢ TOMOUIbIO
KBaJPaTHBIX YPaBHEHHUU

57 KonTponsHas pabora no teme "KBanpaTtHsie
ypaBHEHHUA"
JIuneiiHOe ypaBHEHHE C IBYMS [IE€PEMEHHBIMU, €T0

58 rpaduk, mpuMepsl pelieHnsl ypaBHEHUN B LIEJIbIX
quciax
JIuneiHOe ypaBHEHHE C IBYMS [IE€PEMEHHBIMU, €T0

59 rpaduk, mpuMepsl pelieHns] ypaBHEHUN B LIEJIbIX
quciax
JIuHeitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU, €T0

60 rpaduk, MpUMEPHI PEIICHUS YPaBHEHUH B IICIIBIX
YUCIax

61 Pemenue cucteM AByX JIMHEHHBIX YpPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

62 Pemenue cucteM AByX JIUHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

63 Peuienue cucrem IByX JTMHEHWHBIX YPAaBHEHUN €
JBYMSI [IEPEMEHHBIMU

64 [IpuMmepsl perieHust CuCTeM HEITUHEHHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU

65 [Ipumepsl perieHnst CUCTEM HEJIMHENHBIX

ypaBHEHUH C IByMs NepeMEHHBIMU




I'paduueckast uHTEpIIpETAUS YPABHEHHS C ABYMS

66 MEPEMEHHBIMHU M CUCTEM JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
I'padmueckas uHTEpIIpEeTaLls YPAaBHEHUS C ABYMS

67 IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU

68 Pemienne TeKCTOBBIX 3ajjau C TOMOIIBIO CUCTEM
YpaBHEHUU

69 Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOULIBIO CUCTEM
YpaBHEHUH

70 Pemenne TeKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM
YpaBHEHUH

71 YucnoBble HEPABEHCTBA U UX CBOMCTBA

72 YucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOM ITepeMEHHOM

74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM NEPEMEHHOM U UX
pelieHne

75 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU U UX

pelieHue




JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU U UX

76
pelenue

77 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIIEHUE

78 CucremMbl TUHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

79 CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM U UX PEIICHUE

80 N3obpaxenune penieHust TMHEHHOTO HEPaBEHCTBA U
HX CUCTEM Ha YUCIOBOM MPAMOM

81 N3obpaxenune penieHust TMHEHHOTO HEPaBEHCTBA U
HX CHUCTEM Ha YHMCIIOBOM MPSAMOM

82 KontponbHas padora no temam "HepaBeHcTBa.
CucrteMbl ypaBHEHHIT"

83 [Tonsatue GpyHkIIN

84 O6nacTh onpeaeneHuss © MHOYKECTBO 3HAUCHUIN
byHKIMH

85 Crioco0nl 3aganus GyHKITUN

86 I'paduk pynkun

87 CpoiicTBa (hyHKIHMH, UX OTOOpakeHHe Ha rpaduke

88 UreHue u nocTpoeHue rpagukoB GyHKIUH

89 [Tpumeps! rpadgukoB GyHKINN, OTPAKAOIIUX

PCAJIBHBIC TPOUECCHI




OYHKIIMU, OTMUCHIBAIOLIUE TIPSIMYIO U 00paTHYIO

90
MIPOITOPIIHOHATBHBIC 3aBUCUIMOCTH, HX TPapuKu

91 'mmepbona

92 'mmepbona

93 I'padux GyHKIHH ¥ = X2

94 Oynknmm y =x2, y = x3, y = VX, y = [x|; rpadudeckoe
pellIeHNe YPaBHEHUW U CUCTEM YPaBHEHHI
[ToBTOpEHME OCHOBHBIX MOHATHUI U METOJ0B KYpCOB

95 7 u 8 xiaccoB, 0000IIeHNEe 3HAHUH /
Bcepoccuiickas mpoBepodHas paboTa

96 Hrorosas xonTpoasHas pabota / Beepoccuiickas
poBepouHasi paboTa

97 [ToBTOpEHUE OCHOBHBIX MOHSATUI U METO/I0B KypCOB
7 u 8 xiaccoB, 0000IIeHEe 3HAHUI

08 [ToBTOpEHUE OCHOBHBIX MOHSATUI U METOI0B KypCOB
7 u 8 KiaccoB, 0000IIeHEe 3HAHUI

99 [ToBTOpEHUE OCHOBHBIX MOHSATUI U METOI0B KypCOB

7 u 8 xiaccoB, 0000IIeHEe 3HAHUH




100 [ToBTOpEHNE OCHOBHBIX NOHATUI U METOJ0B KYpCOB 1
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUN
101 [ToBTOpEHNE OCHOBHBIX MOHATHN U METOJIOB KypCOB 1
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUHA
102 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJIOB KypCOB 1
7 u 8 Ki1accoB, 0000IIeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102




9 KUIIACC

KoaunyecTBo yacoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 PanmonaneHbie yncia, MppalMoOHAILHBIE YMCIA, 1
KOHEUYHbIE M OECKOHEYHBIE ACCSITUYHBIC APOOH
MHO0ecTBO JeHCTBUTENBHEBIX UHCE;

2 eHCTBUTEILHBIE YUCIIa KaK OECKOHEUYHBIE 1
NECSITUYHBIE TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY

3 MHO>KECTBOM JEHCTBUTENLHBIX YHUCENT U 1
MHOKECTBOM TOYEK KOOPJIUHATHOM MPSMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCET,

4 apupMeTHYECKUE JIEHCTBUS C IEHCTBUTEIIBHBIMU 1
YHUCIaMU

5 [TpubmmxE€HHOE 3HAYCHHUE BEIIMYMHBI, TOYHOCTD 1
MIPUOJTMKCHHS
OxkpyrieHue ymcen 1
OxkpyrieHue ymcen 1

8 [Ipuknaka v OLleHKa pe3yabTaTOB BHIYUCICHUI 1




IIpukuaka v OLIEHKa pPe3yabTaTOB BBIYUCICHUI

JInneiiHoe ypaBHeHue. Penienne ypaBHeHUN,

10
CBOJISIIIMXCA K JIMHEHHBIM

11 JInneiiHoe ypaBHeHue. Penienne ypaBHeHUN,
CBOJISIIIMXCS K TUHEHHBIM

12 KBagparHoe ypaBHeHue. Penienue ypaBHeHHI,
CBOJISIIIIMXCA K KBaIPAaTHBIM

13 KBagparHoe ypaBHeHue. Penienue ypaBHEeHHI,
CBOJISIIITXCS K KBaIPATHBIM

14 bukBanpaTHbie ypaBHEHUs

15 bukBanpaTHbie ypaBHEHUS

16 [Ipumepsl perieHns: ypaBHEHUM TPEThEN U
YeTBEPTOM CTENEHEN pa3ioKEeHUEM Ha MHOKHUTEIN

17 [Ipumepsl perieHnst ypaBHEHUM TPEThEr U
4eTBEPTOM CcTeNeHel pas3ioKeHHeM Ha MHOKHUTEIN

18 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN

19 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN

20 Pemenune TeKCTOBBIX 3a71a4 anredpandeckum
METOJIOM

21 Pemienune TeKCTOBBIX 3a7a4 anredpandeckum

METO0M




Pemenne TekcTOBBIX 3a7a4 alnredpandeckum

22
METO/I0M

23 KonTtponsHast padota o Teme "YpaBHEHUS C OTHOU
nepeMeHHon"

24 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 Ipaduk

25 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €T0 Ipaduk

26 Cucrema 1ByX JTMHEHHBIX YpaBHEHUM ¢ IByMs
IIEPEMEHHBIMU U €€ pELICHUE

27 Cucrema 1ByX JINHEWHBIX YPAaBHEHHM C IByMS
IIEPEMEHHBIMU U €€ pELICHUE

28 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS
TIEPEMEHHBIMU U €€ PEIIECHNE

29 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS
TIEPEMEHHBIMU U €€ PEIIECHNE

30 Pemenue cucreM AByX ypaBHEHMM, OHO U3
KOTOPBIX JIMHEWHOE, a APYro€ — BTOPOU CTEIICHH

31 Pemenue cucreM AByX ypaBHEHMI, OHO U3
KOTOPBIX JIMHEWHOE, a APYro€ — BTOPOU CTETIICHH

32 Pemenue cucreM AByX ypaBHEHMM, OHO U3

KOTOPBIX HHHCﬁHOC, a Ipyroc — BTOpOI71 CTCIICHHU




Pemenue cucrem AByX ypaBHEHUM, OJHO U3

33
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOIl CTETICHU

34 I'paduueckast MHTEpIIpETAIUS CUCTEMBI YpaBHEHHIHA
C ABYyMsI IEPEMEHHBIMH

35 Pemrenne TeKCTOBBIX 3a71a4 anreOpanyecKum
croco6om

36 Pemrenne TeKCTOBBIX 3a1a4 anreOpanyecKum
croco6om

37 KonTponsnas pabota no teme "Cucremsl
ypaBHeHUH"

38 UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA

39 UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA

40 JIuHeitHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX
pelieHue

41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX
pelieHue

42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM IEPEMEHHOM U HX
pelieHue

43 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEeMEHHOM U UX pelIeHHe

44 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU

nepeMeHHoﬁ " UX PCIICHUC




CucreMbl TMHENHBIX HEPABEHCTB C OJHOM

45
MEPEeMEHHOHN M MX PEIICHUE

46 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE

47 KBagparHble HEpaBEHCTBA U UX PEIICHUE

48 KBanpaTHble HEpaBeHCTBA U UX PEIICHUE

49 KBaipaTHbIe HEpaBEeHCTBA U UX PEIICHUE

50 KBaipaTHbIe HEpaBEeHCTBA U UX PEIICHUE

51 I'padmyeckas uHTEpIIpETALIAS HEPABSHCTB H CUCTEM
HEPaBEHCTB C JIByMsI IEpEMEHHBIMU

59 I'padmyeckas nuHTEpHIpeTaLlis HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEpEMEHHBIMU

53 KontponbHas padora o teme "HepaBeHncrra"

54 Ksanparnunas pynkmus, e€ rpadux u cBoiicTBa

55 KBanparuunas ¢pynkius, e€ rpaduk u cBoicTBa

56 KBanparuunas ¢pynkius, e€ rpaduk u cBoicTBa

57 [Tapabouna, KOOpAMHATHI BEPUIMHBI TAPaOOIIBI, OCh

CUMMETPHUHU NapadoIIbl




[Tapabosia, KOOpAMHATHI BEPIIMHBI TAPa0OJIIBbI, OCh

58
CUMMETPHH TapadoIIbI

59 [Tapaboa, KOOpAWHATHI BEPIIMHBI TAPA00JIbI, OCh
CUMMETPHH NapadoIIbI

60 [TapaGoua, KOOpAMHATHI BEPUIMHBI TApaOOJIbl, OCh
CUMMETPUHU NTapaloJIb

61 [TapaGoua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbl, OCh
CUMMETPUHU NTapaloJIb

62 [Tapaboua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbI, OCh
CUMMETPUHU NTapaloJIb

63 I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x>,
y=vx, y=[X]

64 I'paduku pynkowmii: y = kx, y =kx + b, y=k/x, y=x?,
y=vX, y=IX]

65 I'paduku pynkmmii: y = kx, y =kx + b, y=k/x, y=x>,
y=vX, y=[X]

66 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

67 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3,
y=vX, y=[X]

68 I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[X]

69 KonTtposneHas padota no teme "®dyHkuun"

70 [TonsiTue YnCIOBON MOCIEN0BATEILHOCTH




3aJaHue NOCIe10BaTEIbHOCTH PEKYPPEHTHOM

71
dbopmyoit u Gpopmyioi n-ro dieHa

72 Apudmerrueckas ¥ reOMeTprUYecKas Mporpeccuu

73 Apudmernueckas U reoMeTpruecKas Mporpeccuu
®opmyIbl N-ro YieHa apuPpMeTHIecKo 1

74 r€OMETPUYECKON NPOrpecCuil, CyMMBI IIEPBBIX N
YJIEHOB
®opmyIbl N-ro YieHa apuPpMeTHIecKo 1

75 reOMEeTPUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX N
YJICHOB
dopMyItbl N-T0 WieHa apuhMETUIECKON U

76 T€OMETPHUYECKOM MPOTPECCUi, CyMMBI ITEPBHIX N
YJICHOB
dopMyItbl N-To WieHa apuhMETUIECKON U

77 reOMEeTPUUECKOi Tporpeccuii, CyMMbI EPBBIX N
YJICHOB
®opmyiibl N-ro wieHa apupMeTHIecKoil u

78 reOMETPUUECKOIl ITporpeccuii, CyMMbI IEPBBIX N

YJICHOB




N3o00pakeHue wieHOB apu(pMeTHIecKoi u

79 reOMETPUYECKON NMPOrpeCCUil TOUKaMH Ha
KOOPJMHATHOM MIOCKOCTH
N300pakeHue uieHoB apuPpMeTHIECKON U
80 reOMETPUIECKOH MPOTrpeccuii TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
81 JInHENHBIN ¥ SKCIOHEHITUAIBHBIA POCT
82 CroXHBIE TIPOIIEHTHI
83 CroXHBIE TIPOIIEHTHI
84 KonTtponsHas padota o teme "HucnoBsie
nocJjeaoBaTeabHoCTH"
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
85 3HaHUH. 3aMKCh, CPABHEHHE, ICHCTBUSI C
JEHUCTBUTEIbHBIMU YUCIIAMU, YUCIIOBAS pAMast
86 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
3HaHu#. [IpoLeHThI, OTHOIIEHUS, TPOTIOPLUU
87 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3aluUs

3HaHui. OKpyrieHue, npubanKxeHne, OlleHKa




88

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIS
3HaHu. Pemenne TeKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOO0M

89

[ToBTOpEHUe, 0600IICHNE U CHCTEMATU3AIINS
3HaHui. Pelmenne TeKCTOBEIX 3a71a4
apu(pMeTHuyeCKuM crocooomM

90

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIHS
3ganui. Pelmenne TeKCTOBEIX 3a1a4
apumMeTHuyecKuM crocooom

91

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIHS
3HaHu#. [IpeoOpazoBanue anredOpanvaecKux
BBIPQKCHUH, TOMTYCTUMbBIC 3HAYCHUS

92

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
sHanui. [IpeoOpazoBanue anreOpandeckux
BBIPKEHUH, TOTTYCTHMbIC 3HAYCHUS

93

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HaHu#. [IpeoOpazoBanue anredOpanvaecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

94

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT
3HaHui. [IpeoOpazoBanue anredOpanvaecKux
BBIPKEHUH, TOTYCTUMbIC 3HAUCHUS




[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIS

95 3HaHuM. OyHKIHUK: IOCTPOEHUE, CBOMCTBA 1
M3YYCHHBIX (DYHKITUH
[ToBTOpEHUe, 0600IICHNE U CHCTEMATU3AIINS

96 3HaHui. OYHKIMH: TOCTPOCHHUE, CBOWCTBA 1
W3YYCHHBIX (DYHKITUH
[ToBTOpeHue, 0600IIIEHNE U CHCTEMATU3AITUS

97 3HaHuH. OyHKIUK: TOCTPOEHUE, CBOMCTBA 1
W3YYCHHBIX (QYHKITUH
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS

98 3HaHuA. OYHKIIUU: TTOCTPOCHHE, CBOMCTBA 1
W3YYEHHBIX QYHKIUH
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS

99 3HaHu#. ['paduueckoe pemmeHne ypaBHEHUN U UX 1
CUCTEM
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus

100 3HaHu#. ['paduueckoe pemieHne ypaBHEHUN U UX 1
CUCTEM

101 Hroropas koHTpoOJIbHAs paboTa 1

102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJbTaTa
1 Yucna v BEIYUCICHUS
11 BrITIONTHATE, coueTast yCTHBIC M NMHCHbMEHHBIC TTPUEMBI, apu(hMETHICCKHEC
JEHCTBUS C pAIMOHATHLHBIMA YHCIIAMHU
HaxonuTh 3HaYeHHS YMCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIC
1.2 crocoObl M TPUEMBI BBIYMCIEHUS 3HAUYEHUN JPOOHBIX BBIpAXKEHUI,
coJiepXKaniux OOBIKHOBEHHBIC U JIECATUYHBIC IpOOH
[TepexoauTh OT 0fHOM (POPMBI 3aITUCH YHCEIT K IPYTroi (MpeoOpa3oBhIBAThH
1.3 JECATUYHYIO Ip0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAIOUMBATH PALlMOHAIBHbBIE YHCTA
1.5 OKpyTJATh uncaa
BbInonHATE NPUKUIKY U OLEHKY pe3ylbTara BBIUYUCICHUN, OICHKY
1.6 3HAUEHUN YUCIIOBBIX BhIpAXKEHUH. BBIMOTHATH NEHCTBUS CO CTETEHAMU C
HATypaJlbHBIMH TOKa3aTeNsIMU
17 [IpumeHsATh, NpU3HAKKU JAEJIMMOCTH, pa3joXKEHHe Ha MHOXHUTEIH
HATypaJbHBIX YHCET
PemaTth npakTuKO-OpUEHTHPOBaHHBIC 3aauH, CBSI3AHHBIE C OTHOLIEHUEM
18 BEJIMYMH, MPOMOPIIMOHATIEHOCTHIO BEJIUUH, MPOIIEHTAMH,
UHTEPIPETHPOBATH PE3YNbTATHI PEIICHHUS 3a7ad ¢ Y4€TOM OTpaHUUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbBIX OOBEKTOB
2 AnreOpanyeckue BbIPaKEHHS




Hcnonp3oBarh  anreOpandeckyl0  TEPMHHOJOIMIO W CHMBOJIHKY,

2.1
IPUMEHSTH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepuasia

95 Haxonuth 3HadeHUss OYKBEHHBIX BBIPRKCHHM MPH 33JaHHBIX 3HAUYCHUSIX
NEePEMEHHBIX

93 BremonHATE  mpeoOpa3oBaHMS — IETOTO  BBIPAXKEHHS B  MHOTOYICH
NPUBEJICHUEM TI0JJOOHBIX CIIaraeMbIX, PaCKPhITHEM CKOOOK

Y BbinonHATE yMHOXEHHE OJHOWIEHAa Ha MHOIOWIEH W MHOrodYjeHa Ha
MHOTOYJIEH, TPUMEHTH (POPMYIIbI KBaJpaTa CyMMBI U KBaJpara pa3HOCTH
OcymiecTBIATh pa3yioKEHHE MHOTOWIEHOB HAa MHOXXMTEIU C IOMOIIBIO

2.5 BBIHECEHMsI 3a CKOOKHM OOIIEro MHOXKHUTEJNsS, T'PYNIHUPOBKU CIIaraeMbIX,
MpUMeHEeHHs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

26 [IpumensaTs npeoOpa3zoBaHUs MHOTOWICHOB Ui DPELIEHUS PA3IUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI

27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMHM MOKA3aTEISIMU IS
npeoOpa3oBaHMs BEIPAKEHUN

3 VYpaBHEHHS 1 HEPABEHCTBA

PemaTe nuHeliHbIe ypaBHEHUSI C OJJTHOM MEPEMEHHOM, IPUMEHSS MTpaBUIIa

3.1 nepexojia OT UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY eMy. IIpoBepsTh,
SBIISIETCS JIM YUCIIO KOPHEM YPaBHEHHUSI

> [TpumensTh rpadguueckre MEeTOAbl IPU PEIICHUN JTMHEWHBIX YPAaBHEHUN U
UX CUCTEM

> [TogOuparh mpuMepsl Map YUCeN, SBISIOUIUXCS PELICHUEM JIMHEHHOTO
yYpaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPIWHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHS C

3.4 IBYMsI TIEPEMEHHBIMH; TONB3YSICh TpadUKOM, TMPUBOAUTH MPUMEPHI
pElIeHUs] ypaBHEHUS

35 Pemats cuctemsl IByX JTUHEHHBIX YpaBHEHUHN C JBYMsI NIEPEMEHHBIMU, B

TOM 4HcIIe rpaduiecKu




CocTaBiiaTh M pemarh JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI 10 YCJIOBHUIO 3a/ladl, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJy4€HHbIN pe3ysbTaT
4 Koopaunats! u rpadpuku. OyHKIuu
N300paxkaTp Ha KOOPAMHATHOM MpPSMOM TOYKH, COOTBETCTBYIOILHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HUHTEpBajbl, 3alUCHIBATh
YHCIIOBBIE MPOMEXKYTKH Ha alNreOpandeckoM si3bIKe
4.2 Otmeudath B KOOPJAMHATHOM MJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpJMHATaM
4.3 Crpourts rpaduku muHeHHbIX QyHKIUN. CTpouTh rpa@uk GyHKIMH Y = [X|
OnuceiBaTh ¢ NOMOUIbIO (YHKIMH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, pPACCTOSHUE, IL€HY, KOJMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIHLHOCTH, BpeMsi, 00hEM PabOTHI
4.5 Haxoauts 3HaueHre (GyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[Tonnmats rpadudeckuii criocod nmpeacTaBaeHUS U aHAIU3a HHPOPMAIIIH,
4.6 W3BJICKAaTh M WHTEPIPETHPOBATH MHPOPMAIHIO W3 TpadUKOB pPEabHBIX
MPOIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna u BBIYUCICHUSA
Hcnonb3oBaTh HavyaabHbIE PEACTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX
1.1 yucenl Ui CpPaBHEHMs, OKpYIVIEHUS M BBIYUCIEHHH, H300paxarsb
JEVCTBUTENIBHBIE YMCIIa TOUKAMU HAa KOOPAWHATHOW MPSIMON
[IpumeHsATh MOHATHE apU(PMETHUYECKOrO KBAJPAaTHOTO KOPHS, HAXOIUTh
12 KBaJ[paTHbIE KOPHM, MHCIIONB3yd NpU HEOOXOJUMOCTH KaJbKYIATOD,
BBINOJIHATh MPe0Opa3oBaHUsl BBIPAXKEHUH, COJEpHKALIUX KBaJpaTHbIE
KOPHM, UCIIOJIB3Ys CBOMCTBA KOPHEH




1.3

Hcnonb30BaTh 3anucy OOJIBIINX M MaJIbIX YHCEN C IIOMOIIIBIO ACCATUYHBIX

npobeii u crenenei yuca 10

Anrebpandeckue BbIpaXKeHUs

2.1

[IpumeHATh TIOHATHE CTENEHW C UEJIbIM [0KAa3aTelIeM, BbBIIOJIHATh
npeoOpa3oBaHusl  BBIPAKECHHUM, COJIEpKAIIUX CTEINEHH C  IEJIbIM

IIOKa3aTciIcM

2.2

BbInoHATE TOXKECTBEHHbIE TPeoOpa30BaHusl palliOHAIBHBIX BRIPAKEHUN
Ha OCHOBE NpaBWJI JEHCTBUIM HaJl MHOroYJIeHaMH U ainreOpanyecKuMu

IpoOsiMu

2.3

PacknanpiBate KBapaTHBIM TPEXUIIEH HA MHOKHUTEIN
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[IpumensTh mpeoOpazoBaHus BHIPAXKEHUHN JUISI peLICHHS pa3IMYHBIX 3a]1a4

13 MaTEMaTUuKH, CMCXKHBIX IPEAMETOB, U3 peam,Hoﬁ IIPpaKTUKH

VYpaBHEHHS U HEPABEHCTBA

3.1

PemaTs nuHeliHbIe, KBaJpaTHbIE YPABHEHUS U palliOHATIbHbIE YPAaBHEHUS,

CBOJSIILIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS IIEpEMEHHBIMU

3.2

[IpoBOIMTH TIpOCTENIIINE UCCIEAOBAHUSI YPABHEHUN U CUCTEM YPaBHEHHIA,
B TOM 4HClIe C T[pUMEHEHHEeM TIpaduyecKkux MpeAcTaBICHUN
(ycTaHaBiMBaTh, UMEET JIM YPaBHEHHUE WM CHUCTEMa YPAaBHEHUM pEIICHHUS,

€CJIM UMECT, TO CKOJIBKO, npoqee)

3.3

[lepexomuTh OT croBecHON (HOPMYIHMPOBKHU 3aauu K €€ anredpandeckoi
MOJIETI C TMOMOIIbIO COCTABIICHUS! YPABHEHUS WM CUCTEMbl YPaBHEHU,
UHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/laydl MOJyYCHHBIN

pe3yibTar

3.4

HpI/IMCHHTL CBOMCTBA YHCJIOBBIX HCPAaBCHCTB JI1 CpaBHCHUA, OLICHKH,
peuaTtb JIMHEUHEIE HCPABCHCTBA C OHHOﬁ nepeMeHHoﬁ Hn HUX CHCTCMBI,
JaBaTb rpa(bnqecxy}o HWIUTIOCTpAlUI0 MHOKCCTBA peIJ_IeHI/Iﬁ HCPAaBCHCTBA,

CUCTCMBbI HCPABCHCTB

DOyHKIMU




[TonnMaTh ¥ UCIIONIB30BaTh (PYHKIIMOHAIBHBIEC MOHATHUS U S3bIK (TEPMHHBL,
4.1 CHUMBOJIMYECKHE OOO3HAYCHHS), OIpPEeNATh 3Ha4eHHWe (YHKIHUU 10
3HAYCHUIO apTyMEHTa, ONPEENIATh CBOWCTBA (PYHKINH 110 €€ rpaduky
CrpouTts rpaduku 3IeMEeHTapHBIX (QYHKIUH BHIA:
y =k/x
4.2 y
k/x
, Y =X%, y=X°, y =|X|, ONMCHIBaTh CBOMNCTBA YMCIOBOU PYHKINH MO €€ TpaduKy
9 KITIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 UYucna ¥ BEIYMCICHUS
1.1 CpaBHMBATH U YIOPSIOYMBATh PAllMOHAJIBbHBIE U UPPALIMOHATIbHBIE YUCIIA
BeimonHATe apudmernyeckue AEWCTBUS C PALMOHAIBHBIMU YHCIAMH,
1.2 coyeras YCTHbIE M IUCbMEHHbIE NPUEMBI, BBIIOIHITH BBIYMCICHUS C
UppaLMOHATILHBIMU YU CIAMH
HaxonuTh 3HaueHust cTemeHed ¢ IeNbIMU IOKa3aTelsIMH M KOpHEll,
1.3
BBIUUCIIATh 3HAUEHUS] YMCIOBBIX BBIPA)KEHUM
OKpyrasTh JEHCTBUTENbHBIC YWCIA, BBINOJIHATH NPUKUAKY pe3yibTaTa
1.4
BBIUMCIICHUH, OLIEHKY YMCIOBBIX BBIPa)KEHHI
2 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHeiiHble U KBaJpaTHbIE ypaBHEHMs, YPAaBHEHUs, CBOAALINECS K
2.1
HUM, IPOCTENIINE APOOHO-PaLlMOHAIbHbIE YPaBHEHUS




2.2

Pemars cucrembl JBYX JIMHEWHBIX YPAaBHEHUU C ABYMs IIEPEMEHHBIMH U
CUCTEMBI [BYX YpPaBHEHMH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIACTCA

JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amauM AIreOpanuecKHUM CHOCOOOM C TOMOIIBIO
COCTABJICHUA YPAaBHCHHA MM CHCTCMBI JOBYX ypaBHeHI/If/'I C JOBYMsA

MEPEMCHHBIMU
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[IpoBoauThE IpOCTENIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH,
B TOM 4YHCJI€ C MPUMEHEHHEM IrpaduyecKux MpeJcTaBlIeHUN (Hampumep,
YCTaHaBJIMBATh, IMEET JIM YPABHEHUE WJIM CUCTEMA YPaBHEHUW pELICHUS,

€CJIM UMEET, TO CKOJIBKO)

2.5

PemaTh nuHeiiHble HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, U300paXKaTh
pelIeHue HEpPaBEHCTB HA YMCIOBOM MpPSAMOMW, 3alMCBIBaTh PEIIECHHUE C

IIOMOIIIbKO CHMBOJIOB

2.6

Pemate cucteMbl JTMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIONINE KBaJIpaTHOE HEPaBEHCTBO, U300paXKaTh pEIIeHHE CUCTEMBI
HEPAaBEHCTB HA YMCJIOBOM MpPSIMOM, 3allMChIBaTh PEIIEHHE C MOMOUIBIO

CHMBOIJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 331324

DOyHKIUU

3.1

PacnosHaBate (YHKIMH H3y4eHHBIX BHIOB. II0Ka3bIBaTh CXEMaTHUECKH
pacIoyioKeHre Ha KOOPAMHATHOM IUIOCKOCTH rpaukoB (QYHKIHH BHja:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI

K03 GUIIMEHTOB, OMMCHIBATh CBOMCTBA (DYHKIUI

3.2

IIoka3pIiBaTh CX€MaTHYECKU PacCIoJIOKCHUC Ha KOOpHHHaTHOﬁ IIIIOCKOCTH

rpa¢ukoB QyHKIMHI BUIa y = VX, y = |X| ¥ OMCHIBaTh CBOMCTBA (DYHKIIHIT

3.3

CrpouTth 1 n300pakaTh CXeMaTH4YECKU I'pauKu KBaAPATUUHBIX (QYHKIIHH,

OIMCBIBATh CBOMCTBA KBaIPATUUHBIX (QYHKIUII 110 UX rpadukam




Pacno3naBare kBagpatuyHyro (yHKOHIO 10 (GopMmyne, NPUBOIUTH

3.4 OpUMEpbl  KBaJIpaTHYHBIX (YHKIMIA W3 peasbHOW JKWU3HH, (U3HKH,

r€OMETPUH
4 ApupmeTrueckas ¥ reOMeTpUIecKas Iporpeccuu

Pacnio3naBare apu()METHUECKYI0O M TE€OMETPUYECKYIO IMPOTPECCHUH IPH
4.1

Pa3HBIX crioco0ax 3aJaHus

BbInoHATE  BBIYMCIEHHUS C HCIOJIb30BaHHEM (OpMyl N-TO 4iieHa
4.2 apuMeTHyecKoil M TeoOMETPUYECKON MpOrpeccuid, CyMMBbl MEpPBHIX N

YJIEHOB

N300paxkaTe uiieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
4.3

IJIOCKOCTH

Pemats 3amaun, cBA3aHHbBIE C YUCIOBBIMH MOCIEA0BATEILHOCTAMHU, B TOM
4.4 yHCclie 3aJjaud U3 PeaJbHOM KU3HU (C HCMIOJIb30BAHUEM KalbKYISITOPA,

I (PPOBBIX TEXHOJIOTHIA)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS

JpoOu OOBIKHOBEHHBIE U JECSATHYHBIE, MEPEX0] OT OJHOW (opMbl 3amucu

1.1 npobeit k apyroi. IloHsTHMEe palMOHANBHOIO YHCIA, 3allCh, CPaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE

19 Apudmernueckue NEHCTBUS C pallMOHATIBHBIMU uyuciaMu. Pemenue 3agad us
peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU

13 Crenenp ¢ HaTypaJlbHbIM IIOKa3aTeJeM: OIpeaesieHne, InpeoOpazoBaHUE
BBIPaKEHUI Ha OCHOBE OMNPE/ENICHNUs, 3aIIUCh OOJIBIINX YHCE

14 IIpoueHTsl, 3anKCh MIPOLIEHTOB B BUJE APOOH U IpoOH B BUAE MPOLEHTOB. Tpu
OCHOBHBIC 3a/1a4¥ HA ITPOLEHTHI, PEIICHUE 33134 U3 PEaJIbHOU TPAKTUKU

15 [IpumeHeHre  IPU3HAKOB  JEIMMOCTH, Pa3jlOXEHHWE Ha  MHOXHUTEIN
HaATYPAJIbHBIX YHCET

16 PeanbHple  3aBuMcMMOCTH, B TOM 4YMciae IpsimMas UM oOpaTHas
IIPONOPLUOHAIBHOCTH

2 AnreOpandeckue BhIpaKEHUs

21 IlepemeHHBIE, YNCIIOBOE 3HAUYEHUE BBIPAKECHUs C NEPEMEHHOH. JlomycTumele
3HAUEHUS IEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BHJE (DOPMYIIBL
Brruucnenus no popmynam

2.3 IIpeo6pazoBaHne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHBIE BBIPAKEHUS

2.4 CBolicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM




Opnouwienbl U MHorowieHbl. Crenenb MHorouieHa. CloskeHue, BBIUYUTAHUE,

2.5
YMHOKE€HUE MHOTOWJIEHOB

25 DopMysbl COKpPAIIEHHOTO YMHOXKEHMS: KBAaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTU KBaIpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTEIN

3 YpaBHeHUS

31 VYpaBHeHHE, KOpEHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMS,
PaBHOCHIIBHOCTh YPaBHEHH

3.2 JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, PEIICHUE JINHEWHBIX YPABHEHUN

33 CocraBneHre ypaBHEHUH O YCJIOBHUIO 3a/laud. PeleHre TEeKCTOBBIX 3a/iad C
ITOMOIIIBIO YPABHEHMI

3.4 JluneiHOe ypaBHEHHE C IBYMsS NIEPEMEHHBIMU U €T0 rpauk
CucreMa qByX JUHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU. Pelienue cucrteM

3.5 ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl pereHuss TeKCTOBBIX 3a/1ad C
MOMOIIbIO CUCTEM ypaBHEHUI

4 Koopaunats! 1 rpaduku. OyHKIIIN

4.1 KoopaunaTa Touku Ha npsiMoit

42 Yucnossle npoMeKyTKH. PaccTosiHue Mexay AByMsl TOYKaMHM KOOPAMHATHOMN
PAMOM

43 [IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHaTa
TOYKHM Ha KOOPJAMHATHOM INIOCKOCTH

44 IIpumeps! rpadukoB, 3anaHHbIX (opmynamu. UreHue rpadukoB peasbHbIX
3aBUCUMOCTEHN

4.5 [onsitue pynkuu. I'paduk ¢pynkuu. CoiicTBa GyHKINN

4.6 JIuneitnas Qynkuus, e€ rpaduk. I'padux pyHkumum y = [X|

4.7 I'paduueckoe perieHne JIMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHHUH




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 KBanparubiii kopeHb u3 uucia. lloHarue o0 uppanMoHaNIbHOM 4YHCIIE.
JlecsiTuuHbIe TPUOTVKCHUS UPPATMOHABHBIX YHACE
CaoiicTBa apuMETHUYECKUX KBAJPAaTHBIX KOpHEH W WX MPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIpaKEHU I u BBIYMCIICHHSIM.
JlericTBUTENbHBIC YHCTIA
1.3 Crenens cC 1eJIBIM TIOKa3artesieM U e€ cBoiicTBa. CTaHIapTHas 3aMKuCh YUCiIa
2 Anrebpandeckue BbIpaKeHHs
91 KBagpatHelii  TpEXwieH, pa3lIo)KEHUE KBAJpPaTHOrO TpEXUWIEHAa Ha
MHOXHUTEITHN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0pandecKoi 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanmionanbHbIE BRIpaKEHUSI U UX TIPe0Opa3oBaHue
3 VYpaBHEeHHS 1 HEPaBEHCTBA
31 KBampatnoe ypaBHenue, ¢opmynaa KOpHEHl KBaJpaTHOIO YpaBHEHHS.
Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas nHTEpIIpeTalivs ypaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM
3.4 JUHEHHBIX YPaBHEHU C IByMs IepeMeHHbIMU. [IpuMephl perieHus: CucTeM
HEJIMHEWHBIX YpaBHEHUI C IByMsI IEpEMEHHBIMU
3.5 Pemienne TeKcTOBBIX 33au alreOpandeckuM crocoOom
3.6 UncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HO TEpEMEHHON




3.8 PaBHOCHIIBHOCTDH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJIHOM MEPEMEHHOM
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 OyHKIIUU
i1 [onsitne Qynxmuu. OOIacTp OMpeAeNeHUusT W MHOXKECTBO 3HAYCHUIA
¢yskiun. CrnocoOsl 3a7aHust yHKIUN
4.2 I'paduk pynkuuu. Yrenue cBoiicTB GyHKIUU O €€ rpapuKy
4.3 [Ipumeps! rpagukoB GyHKINNA, OTpaXKarOMIMX pealbHble TPOLECCH
" OyHKIMK, ONUCBHIBAIONINE TPAMYI0O M OOpaTHYI MPOMOPIMOHAIEHBIC
3aBUCHUMOCTH, UX TpaduKu
4.5 OyHkuuu y =x2,y = x3
4.6 OyHkumu y = [I1X, Yy = |x|
4.7 I'paduaeckoe pernieHne ypaBHEHHN M CHCTEM YpPaBHEHUM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUS
11 PanyonanpHble 4ncna, MppalMOHANIBHBIE YHCIIA, KOHEUYHbIE M OECKOHEUHbIE
JIECSITUYHBIE pOOU
MHOXeCTBO  JIeHCTBUTEIbHBIX YHCEN, JACHCTBUTEIbHbIE YHCIA
12 OecKOHEeuHble JeCATUYHBbIE ApoOu. B3auMHO 07HO3HAUYHOE COOTBETCTBUE
MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCENl M KOOPAMHATHOM HPSMOH.
CpaBHeHUE 1eHCTBUTEIBHBIX YHCEI
1.3 Apudpmernueckue 1eicTBUS ¢ ASHCTBUTEIbHBIMH YHCIAMH
W3mepenus, nmpuOnmxeHus, OLEHKU. Pa3Mepbl OOBEKTOB OKpYXAroIIero
14 MHUpa, JUIUTEIBHOCTh IPOLECCOB B OKpyxkarouiem Mmupe. [IpubmmkéHHoe
3HaYeHHWE BEJIMYMHBI, TOYHOCTh MpuOMKeHus. OKpYIriIeHHe YHCell.
[IpukuKa 1 OIleHKa Pe3yIbTaTOB BHIYHUCICHUIN




VYpaBHEHHUS U HEPABEHCTBA

2.1 VYpaBHEHUSI C OAHOM IIEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIMXCS K JINHEHHBIM

2.3 KBagparHoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIIUXCS K KBaJPaTHBIM

94 bukBanpatHoe ypaBHeHue. lIpumepbl pemeHus ypaBHEHMM TpETbed U
' YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIIN

25 Pemenne npo6GHO-paliioHaNbHBIX YPaBHEHUN

2.6 Cucrembl ypaBHEHUMI

2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro Ipaduk

2.8 Pemrenne cucrem IByX TUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU

29 Pemienue cucrem IByX ypaBHEHUM, OJJHO M3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTENEHU

2.10 I'paduaeckas nHTEpIpETALMS CUCTEMBI YpaBHEHUH C ABYMsI IEPEMEHHBIMH

2.11 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM

2.12 UucnoBbie HEPaBEHCTBA M UX CBOMCTBA

2.13 Pemrenne nuHeHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON

2.14 Pemenne cuctem JTMHEWHBIX HEPABEHCTB C OJTHOM ITepEMEHHOMN

2.15 KBanparHbeie HepaBeHCTBA

216 I'paduueckass uHTEpHpeTalnys HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' HepEMEHHBIMU
3 OyHKIMH

o KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona, koopAauHaThI
' BEPIIMHBI TapadoJibl, 0Cb CHUMMETPUU 1apaldoJIbl

3.2 I'paduku dynkuuit y=Kkx, y=kx+b u ux cpoiicta

3.3 I'paduku dynkuuit y=K/X, y = X% u ux cBoiicta

3.4 I'paduxu QyHKIMIA , U UX CBOHCTBA




YucaoBkIe MOCISI0OBATEILHOCTH

OHpGI[GHeHI/IC U CIIOCOOBI 3aJIaHUs YHCIIOBBIX IIOCICA0BATEILHOCTEH. 33.I[aHI/I€

4.1
MIOCIICZIOBATEIILHOCTH PeKYpPEHTHOM (hopmyItoit u popmysoii N-To wieHa

42 Apudpmerrnueckas mporpeccusi. Popmynsl N-ro WieHa apuMeTHUECKOH
IIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas nporpeccus. Popmynsl N-TO 4jleHA TIE€OMETPUYECKOU
MIPOTPECCUN, CYMMBI IIEPBBIX N YIECHOB
N300paxkenne 4iaeHOB apu(METUUYECKOW M TI'e€OMETPUUYECKOM Nporpeccuit

4.4 TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCIOHEHIMAIbHBIN
poct

4.5 Crno’xHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJMHOXECTBO,
omepanuy HajJ MHOXXECTBAMH; YMEHHE OINEepUpOBaTh MOHATUSIMHU: Tpad,
CBSI3HBIU rpad, 1epeBo, LIUKII, IPUMEHATh UX MPU PEIICHUH 3a]ja4u; yMEHUE
WCIOJIb30BaTh Tpaduyeckoe MpPEeICTaBICHUE MHOXKECTB MJISl OIMUCAHUS
peaIbHBIX IPOLIECCOB U SIBIICHUH, TPH PEILICHUH 3a/1a4 U3 APYTUX Y4EOHBIX

MpEAMETOB

YMeHue omnepupoBaTh MOHATUSMHU: OIpPENENICHHE, aKCHOMa, TeopeMma,
JOKAa3aTeNbCTBO; YMEHHE paclo3HaBaTh HCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPUBOJUTH MPUMEPHI UM KOHTPHPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHune omnepupoBaTh IMOHATUSIMH: HATypajdbHOE YHCIO, TPOCTOE U
COCTaBHOE YHCJIIO, IETMMOCTh HATYPaIbHBIX YHCEII, TPU3HAKH JICITUMOCTH,
11€J710€ YKCIIO, MOIYJIb YMCIIa, OOBIKHOBEHHAS APOOb U JIeCATUYHAS APOOb,
CTaHJAPTHBIN BUJ YUCIIA, PAIIMOHAILHOE YUCIIO0, HPPAIIHOHAIIBHOE YHCIIO,
apudmeTHyecKuil KBaJIpaTHBIN KOPEHb; YMEHHE BBIMOJHATH JEHCTBUS C
YHCllaMy, CPAaBHUBATh U YIOPSAOYUBATH YHCIIA, IPEACTABIATh YHCIa HA
KOOPJMHATHON MPAMOil, OKPYIJIATh YHCIIA; YMEHUE JAeNaTh NMPUKUIKY U

OLCHKY pEC3yJibTaTa BBIUMCIICHUM




YMeHue ornepupoBaTh MOHSTUSMHU: CTENEHb C IEJIbIM I0Ka3aTeseM,
apuMeTHUeCKUi KBaJpaTHBI KOpPEHb, MHOTOWICH, alreOpanyeckas
Ipo0Ob, TOKIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTEIEHU OOJIBIIIe
€IMHUIIBI; YMEHUE BBIMOJHATH PacdEThl 1o (opMyiiaM, MpeoOpa3oBaHUS
HENBIX, TPOOHO-PAIIMOHATBLHBIX BBIPAKEHUH W BBIPAXKCHUH C KOPHIMH,
pa3no’KeHue MHOIOYWIEHa Ha MHOXKHUTEIH, B TOM YUCIIE C UCIOJb30BAaHUEM

(hopMyIT pa3HOCTH KBaIPATOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue ornepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE C
OJHOM NEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pelniaTh JUHEWHbIE W KBaJgpaTHbIE YypaBHEHHUS, JAPOOHO-
palMOHANBHBIE YPAaBHEHUS C OJHOW TIEPEMEHHOM, CHUCTEMBI ABYX
JUHEWHBIX ypPaBHEHWM, JIMHEMHbIE HEPABEHCTBA M HMX CHCTEMBI,
KBaJpaTHBIC U IPOOHO-PAMOHATIEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM,
B TOM YHCJIE€ NPU PEIIEHUH 3a]1ay U3 APYTUX MPEIMETOB U MPAKTUYECKHUX
3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAHUHATHYIO

IJIOCKOCTH U1 M300pakeHUsl pellieHni ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUSAMH: (YHKIUSA, rpaduk (GYHKIUU, HYIH
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, NMPOMEXKYTKH BO3pacTaHMUS,
yObIBaHMs, HAWOOJbINEE W HAaUMEHbBIIEE 3HAYCHHUS (YHKIIUW, YMEHHUE
OTEPUPOBATh TMOHATUSAMHU: TpPSIMas MPONOPIMOHATBLHOCTh, JIMHEHHAsS
GbyHKuus, KBaapatuyHas (QYHKIOHSA, OOpaTHas MPONOPIMOHAIBLHOCTS,
napaboJa, runep0oosia; yMeHue CTpOUTh rpaduku HYHKIIUMA, UCIIOIb30BaTh
rpaduKu s ONpEACTICHUS CBOWCTB TPOIIECCOB M 3aBUCHUMOCTEH, ISt
peleHus 3aaa4 M3 APYrux y4eOHBIX TPEJAMETOB W PEabHOW JKU3HU;

YMCHHC BbIPAXKATH (bOpMy.]IaMI/I 3aBUCUMOCTHU MCKAY BCIIMUNHAMU

Ymenue OIIepUPOBATH HOHATUSIMMU: H0CJIe/I0BATENbHOCTb,
apupmeTHyecKas 1 reoMeTpudecKas Iporpeccuu; yMeHHe HUCIOJIb30BaTh
CBOICTBA MOCIEA0BATENFHOCTEH, (POPMYIIBI CyMMBI U OOIIEro wieHa MpH
pelIeHnH 3ajlay, B TOM YHCIEe 33734 U3 JPYruX y4eOHBIX MPEIMETOB M

peanbHON JKU3HU




YMeHnue peate 3a/1a4i pa3HbIX THUIOB (B TOM YUCIIE HA IPOLEHTHI, JOIH
Y 4acTH, BM)KECHHUE, Pa0OTYy, IIEHy TOBAPOB M CTOMMOCTbH MOKYIOK U YCIIYT,
HQJIOTH, 337auyd M3 O0OJacTH YIpaBJIEHUS JIMYHBIMM M CEeMEHHBIMU
(uHaHCAMU); yMEHHE COCTABJISTh BRIPAXKEHUS, yPaBHEHHUS, HEPABCHCTBA U
CHUCTEMBI II0 YCIOBUIO 3aJa4d, MCCICIOBATh IIOJyYEHHOE DEIICHUE H

OLICHUBATh HpaB[IOHOIIO6HOCTI) MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue oneprupoBath NOHATUSAME: (PUTYpa, TOUKA, OTPE3OK, IpsMasi, Iyd,
JOMaHas, Yrojl, MHOTOYIOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN WU
PaBHOCTOPOHHHMM  TPEYrOJbHUKH,  IPSMOYIOJIbHBIM  TPEYrOJIbHUK,
MeauaHa, OUCCEeKTpHca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napajuieiorpamm, — pom0,  OpSIMOYrOJIbHUK,  KBajapaT,  Tpamnelus;
OKPYXHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemiath 3aja4ui, B TOM YHCJIE U3 TIOBCETHEBHOM KU3HH,
Ha HAXO0XJICHHE I€OMETPUYECKUX BEIUYMH C MPUMEHEHUEM H3YYEHHBIX

CBOMCTB GUryp u paxToB

10

YMeHue omnepupoBaTh MOHITHSIMH: PaBEHCTBO (QUTYp, pPaBEHCTBO
TPEYTrOJbHUKOB; MapauIeIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXAY NpsIMBbIMH, MEPIEHIUKYISAp, HAKIOHHAsA, MPOEKIHs, MoA00ue
¢buryp, nogoOHble TPEYrOJbHUKHU, CUMMETPUS OTHOCHUTEIBHO TOUKH U
MPSIMOIi; YMEHUE paclo3HaBaTh PAaBEHCTBO, CAMMETPUIO U TIojo0ue (uryp,

NnapaiCIbHOCTh U NCPICHAUKYIAPHOCTD IIPAMBIX B OKPYXXKAKOIIEM MUPEC

11

YMeHue onepupoBarh MOHATUSMU: JJIMHA, PACCTOSIHUE, Yol (BEJIUYUHA
yria, CHHYC U KOCHHYC yrjia TPeYroJbHUKa), IUI0IIa/Ib; YMEHHE OI[CHUBATD
pa3Mepbl TNpeAMETOB U OOBEKTOB B OKPYXAIOLUIEM MHUpPE; YMEHHUE
OPUMEHSTh (POPMYIIBI TIEpUMETpa U IJIOUIaJAd MHOTOYTOJIbHUKOB, JJTUHBI
OKPY)KHOCTH U  IUIOIIAAUd  Kpyra, oObemMa  MpsSMOYTOJIBHOTO
napajuiefienunena;  yMEHHe  NPUMEHSATh  NpPU3HAKd  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CYMME VIJIOB TpPEYroibHHKA, TEOPEMY
[Mucdaropa, TpuroHOMeTpUUECKUE COOTHOIICHUS JJSl BBIYUCICHUS JJIUH,

PACCTOSHUH, TUIOIIANEH

12

YMmenue I/I306pa)ICaTB IJIOCKHE (1)I/Il" YPbBL )51 ux KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHBIC (I)I/Il“ypbl OT pyKd, C TIOMOIIBIO qepTé)KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I10 TCKCTOBOMY WJIN CUMBOJIBHOMY

OITMCAHHIO
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YMeHue onepupoBaTh NOHATUAMU: NPSAMOYTOJIbHAsS CHUCTEMA KOOp/MHAT;
KOOpJMHAThl TOUYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOPA HA
YHCIO0, CKaIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHUE HMCIIOJIb30BaTh
BEKTOPBI U KOOPJIMHATHI [yl MPEJCTABJICHUS JaHHBIX U PELIECHUs 3a]1a4, B

TOM YHCJIE€ U3 APYTUX YICOHBIX IPEIMETOB U PEaTbHOM KU3HU

14

VYMmenne ONCpUPOBATHb MOHATHUAMMU: CTOJIOMKOBEIE U KPYIrOBLEIC AMarpaMMmBblI,
TaOnuIpl, cpeaHee apudmeTHdyecKkoe, MeauaHa, HauOoJbIlIee U
HauMEHBIIIee 3HAYCHUS, pa3Max YHCIOBOTO HaOOpa; YMEHWE W3BIIEKATh,
WHTEPIPETUPOBATH U MPeoOpa3oBhIBaTh HHPOPMAIIHIO, MPEACTABICHHYIO
B TaOIUIaX U HA JHarpaMMmax, OTPaKarollyto CBOMNCTBA U XapaKTEPUCTUKH
pEAbHBIX TPOIIECCOB W SBIICHWH; yMEHHE pacliO3HAaBaTh HM3MEHYMBEHIC

BEJINYMHBI B OKPYXKAIOIIEM MHPE

15

YMeHue omnepupoBaTh MOHATUSIMH: CIy4ailHBIH ONBIT (CIIydalHBIH
OKCIIEPUMEHT),  DJIEMEHTapHOE COOBITHE  (DJIEMEHTapHBIM  HCXOJ)
CJIy4alfHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaxXOJUThb  BEPOATHOCTH  CIy4alHBIX  COOBITMH B  ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU; YMEHUE PEIIaTh 3aJauu
METOJIOM OpPraHU30BaHHOIO Iepebopa M C HCIOJIB30BAaHUEM IIpaBUIIA
YMHOXXEHHUS; YMEHHME OLICHMBATh BEPOSITHOCTH pEalbHBIX COOBITUH U
SIBJICHUH, IOHUMATh POJIb NPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUH B OKpYXaloIleM MHpPE U B JKHU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCEN U €ro

POJIbIO B MAaCCOBBIX ABJICHHAX

16

YMmenue BpIOUpaTh MOAXOISIINI U3YYeHHBIN METO IS pEIICHUS 3a/1a4H,
MPUBOANTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
KU3HU, PAClOo3HaBaTh IMPOSIBICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
ONUCBIBaTh OT/EIBHBIE BBIJAIOLIUECS PE3YNIbTAThI, MOJYyYEHHBIE B XOJ€
pa3BUTHS MaTEMATUKU KaK HAYKH, IPUBOJAUTH MMPUMEPHI MAaTEMATHUECKUX

OTKpLITI/Iﬁ " UX aBTOPOB B OTEYECTBEHHOM U BCCMHpHOﬁ HUCTOPUHN




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanbhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI
OOBIKHOBEHHBIE U AECATUYHBIE IPOOU, IPOLIEHTHI, 0ECKOHEUHbIE TIEPUOINYECKUE
1.2
npobu
1.3 PannonanbeHble yncna. Apudmernyeckue onepauy ¢ paliioHaIbHBIMU YHCIAMU
JelictButenbHple YuCia. Apu(METHUECKHE OIepanud ¢ JeHCTBUTEIbHBIMU
1.4
YUCIIaMH
[IpubmmkE€HHBIC BBIYMCICHUS, TpaBWja OKPYIJEHUs, NPHUKUAIKA W OICHKa
1.5
pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BbIpaXKEHUs
2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
Crenenp ¢ nensiM mnokaszaTteneM. CTENeHb C PalMOHAIBHBIM TOKa3aTesieM.
2.2
CBoiicTBa cTENEHU
2.3 MHorousneHbl
2.4 Anrebpaunveckas 1po0b
Apudmernueckuif  KOpPeHb  HATYpalbHON  CTENEHHU. HeiictBus ¢
2.5
apupMeTUYECKUMU KOPHIMH HaTypaJIbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
Hensle u apoOHO-panMoHaNbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
3.1
ypaBHEHUH
Hensle u apoOGHO-panMoHaNbHbIE HepaBeHCTBAa. CHCTEMBI M COBOKYIMHOCTH
3.2
HEpaBEHCTB
3.3 Penrenne TekCcTOBBIX 3a1a4




YucaoBeIe MOCIEI0BATEILHOCTH

4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH
42 Apudmernueckas © TreoMeTpuueckas mporpeccuu. @Dopmyna  CIOKHBIX
' MIPOLICHTOB
) OyHKIMU
OyHKIMA, crioco0sl 3a1anus GyHKIuu. ['paduk pyHkuun. O6macTh onpeaeieHus
U  MHOXecTBO 3HaueHuidl  Qynkumu. Hymu  ¢yskmuu.  [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKIIUH. MaKCHMyMbl U
MUHUMYMBbl (QyHkuuu. HamGonbiiee um HavMeHbllee 3HaueHuWE (QYHKIMHU Ha
MIPOMEKYTKE
6 KoopanHatsl Ha IpsIMOM M TIJIOCKOCTH
6.1 KoopnunaTtnas npsmas
6.2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh M KPYT'
7.5 H3mepenune reoMeTpuIecKuX BETMYUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Komb6unatopuka
8.4 MHoxecTBa




8.5

I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexn.
TensikoBckoro C.A., AkuonepHoe o61iectBo «M3narenscTBo
«IIpocsenieHue»

* Maremartuka. Anre0pa: 8-i kiacc: 6a30BbIN ypOBEHB: yUeOHUK, 8 Kiacc/
Makapserues 0. H., Munatok H.I'., HemuikoB K.W. u apyrue; nox pex.
TensikoBckoro C.A., AkuronepHoe o61iectBo «M3narenscTBo
«IIpocsenieHue»

* Maremaruka. Anrebpa: 9-it kiacc: 6a30BbIi YpOBEHb: yueOHUK, 9 Kkimacc/
Makapserues 10.H., Munatok H.I'., HemnkoB K.W. u apyrue; noja pe.
TemsxoBckoro C.A., AknronepHoe o6011ecTBo «3marenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






