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HOACHUTEJIBHAASAIINCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO O0OIIEro
oOpa3oBaHus: OHAa 00ECIEYMBAET U3YUYECHUE APYTUX JUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO,TaK M TYMAHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO JIIs
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHON XU3HU. Pa3BuTHE y 00yUaronmxcs
HAYYHBIX TPEACTABICHUI O TPOUCXOXKICHUUH CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B MpUpOAEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
NO3HAHMM W B  TPAaKTUKE  CrmocoOCTByeT  (OPMHUPOBAHHMIO  HAYYHOTO
MHUPOBO33PCHUSM KAueCTB MBIIUICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
coBpeMeHHOM 1udpoBoM obmecTBe. Mzyduenne anreOpsl oOecriednBaeT pa3BUTHE
yMEHUs HaOmonaTh, CpaBHHBAaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHHUS, CTIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JICUCTBUS W BBIBOJBL,POPMYIUPOBaTh yTBepKAcHHUS. OCBOEHHE Kypca anreOpsl
o0ecrieurBaeT  pa3BUTHE JIOTUYECKOTO  MBIIUICHUS ~ OOydYalolUXcs: OHH
UCTIONB3YIOT JEAYKTUBHBIE W WMHIYKTUBHBIC pacCyXIeHUs, 0000meHne u
KOHKpeTu3alui, abcTparupoBanue ©  aHajoruto. OOydenue  anredpe
HpeArnoiiaraeT  3HAYUTENbHBIA ~ O0BEM  CAMOCTOATENBHOW  JEATEIBHOCTH
o0ydJaromuxcs, TIO3TOMY  CaMOCTOATEIbHOE  pELIeHHWe  3aJad  SIBIISETCS
peanu3anuenl AesTeIbHOCTHOTO MPUHIINIIA 00Y4YeHUSI.

B crpykrype mnporpamMmbl ydueOHOro Kypca «Ainredpa» sl OCHOBHOT'O
ob1mero o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIMUECKUE
nuHUU: «Yncna U BBIYUCICHUSY, «AJreOpandeckue BBIpKEHUs», «Y paBHEHUS U
HepaBeHCTBa»,«DyHKIum».Kaxknas ©3 3ITHX  CcOAepiKaTelbHO-METOIMYECKUX
JMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUSHHS Kypca, B3aUMOACHUCTBYS C
ApPYTUMH €ro JIMHUSIMH. BXone wu3ydeHHss y4eOHOro Kypca OO0y4aromumcs
IPUXOANUTCS JIOTUYECKH PaCCYXKIaTh, HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH
a3bIK. B cBsi3u ¢ aTMM B mporpaMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTWKH, IPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJAJECHUIO 00YUYaIOIIMMUCS
OCHOB  YHHUBEpCAJbHOTO  MaremMaTuueckoro  s3bika.  CopaepxkareabHOU
UCTPYKTYpPHOM OCOOCHHOCTBIO Yy4yeOHOro Kypca «Airedpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucna W BBIYUCICHUS» CIY>KUT OCHOBOW JJif
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOyYarOIIUXCS
JIOTHYECKOTO MBIIIICHUs, (POPMUPOBAHUIO YMEHHS MOJIB30BAaTHCS aJrOpUTMaMH,
aTakke  NPUOOPETEHHIO  MPAKTUYECKUX  HABBIKOB,  HEOOXOOUMBIX IS
MOBCEIHEBHOIDKM3HY. Pa3BuTHE MOHATHSA O YKMCIIE HA YPOBHE OCHOBHOI'O OOILETO
o0pa3oBaHMs CBS3aHO C PALUMOHATBHBIMU M HPPALMOHAIBHBIMUA YHUCIIAMHU,
dbopMupoBaHueM



MIPEACTABICHUA O JCHCTBUTEIIBHOM YMCIE. 3aBEPIICHHE OCBOCHMS YHMCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Conepxanue  AByX  anreOpaviueckux JIMHUM —  «AsreOpamyeckue
BBIPQXKCHUSIYU «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHIO Y
oOydJaromuxcs MaTeMaTH4ecKoro ammnapara, HeoOXOJUMOTO JUIsl pelleHUs 3ajad
MaTEeMaTHKH, CMEXHBIX TMPEIMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha
YPOBHE OCHOBHOro oO01Iero o0pa3oBaHusi y4eOHbI MaTepuall TpYHIUPYeTCs
BOKPYI PpAalMOHAJbHBIX BBIpAKEHUU. Anredpa JEeMOHCTPUPYET 3HAYEHUE
MaTeMaTUKH KaK s3bIKa JUIS TOCTPOCHHUS MaTeMAaTHYECKUX MOJIEJICH, OmMHMCaHus
IPOLIECCOB W SIBIIGHUW peajbHOro mupa. B 3amaum oOyueHus aiareOpe BXOIAT
TaKKe JajbHellIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUICHHS, HEOOXOJIHUMOro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OpPMATHKH, W OBJAJCHHE HAaBBIKAMH
JIeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHHsI, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
O0yJaroUMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOeNn
JUTSL ONTMCAHUS U MCCIIEIOBAaHUSI Pa3HOOOPA3HBIX MPOILECCOB U ABJICHUN B MIPUPOC
u obmiectBe.l3ydyenne Marepuana crnocoOCTBYET pa3BUTHIO Yy OOy4YarOIIUXCS
YMEHHSI UCTIOJIH30BaTh Pa3IUYHbIe BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATHUKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHUpPOBAHUE
NpEeICTaBICHUH O POJIM MATEMATHKHU B PA3BUTUH LIUBWIM3AIUUN KYIbTYpPHI.

CornacHo yueOHOMY TUTaHy B7—9 Kitaccax uzydaeTcsl yueOHbI Kype
«Anrebpay, KOTOPBINA BKIIOYAET CIEIYIOIINE OCHOBHBIE Pa3/ielibl COJIEP KAHMS:
«Yucrna © BBUKUCICHUSA», «AnreOpandeckue BBIPAXKEHUSN», «YPaBHEHHS U
HEpaBeHCTBa»,« D yHKIIUN.

Hawuzydenune yaeOHOTrO Kypca «Anredpa» orBoautcs 30649acoB: B 7kiacce
—102 gaca (3 yaca B Hener0),B 8kaacce—102 gaca( 3 yaca B HezeI0),B 9KITacce—
102 gaca (3 gyaca B HeJEIO).



COJIEPKAHUE
OBYYEHMS 7 KJIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0Jl OT OAHOW (QOPMBI 3amHCH
npobeit k gpyroil. IloHaTHe palMOHAIBHOIO 4YHCJa, 3aluCh, CpPaBHEHHE,
yIOPSIOYUBAHUE  PAIlMOHAIBHBIX 4HuCeNl. ApudMETHYECKUE JEUCTBUA C
palMoOHANIBHBIMKU YucIaMH. PemieHue 3amad W3 peanbHOM MPAKTUKUM HA YacTH,
HaJIPOOHU.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpEAeNICHHe, MpeoOpa3oBaHKe
BBIPOKCHUN HAa OCHOBE OMPEIENICHMUs, 3aNTUCh OOJbIINX uncel. [IpoieHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JAPOOH B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JOKEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle Tmpsmas ©  oOpaTHas
MPONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUA

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpEMEHHOM. JlomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEK/ly BEINYMHAMH B BUJE
dopmyinbl. Berancienus no ¢popmynam. [lpeobpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAXKEHMs, TNpaBWJIa MPeoOpa3oBaHUs CyMM U
IPOM3BEICHUM, MPaBHUIIa PACKPBITHA CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClioxeHne, BhIUUTAHUE,
YMHOKEHUE MHOTrOWJICHOB. DOpMyJibl COKpPALIEHHOIO YMHOMXEHHS: KBaApaT
CyMMBbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB Ha MHOYKUTEIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, TMpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pElIeHUEe JUHEWHbIX ypaBHeHU. (CocTaBlieHHE ypaBHEHUM
MOYCJIOBUIO 3a7auu. Perenne TeKCTOBBIX 3a/1a4 C TOMOUIBIO YPaBHEHUM.

JluneitHoe ypaBHEHWE C JIBYMs TNepeMeHHbIMH U ero Tpaduk. Cucrema
JBYXJIMHEWHBIX YPABHEHUH C JIByMs NEpEeMEHHbIMU. PerieHne cucrem ypaBHEHUN
crocoOOM MOJCTaHOBKHU. [IpuMephl pelieHus TEKCTOBBIX 3a/lad € IMOMOIIBIO
CHUCTEM ypABHECHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle MPpOMEXKYTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAMHATHOMN IIPSAMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u
OpAMHATATOYKH HAa KOOPAMHATHOW IIOCKOCTH. Ilpumepsl rpadukoB, 3agaHHBIX
dbopmynamu. UteHue rpadukoB peanbHbIX 3aBucuUMOCTel. [loHsiTHe (yHKIUU.
I'padux pynkumu. CpoiictBa ¢pynkuuid. Jluneitnas ¢ynkuus, e€ rpadpuk. ['padux
bynkuuny=|x|. ['padnueckoe pelieHrne JUHEHHBIX YPaBHEHUN U CUCTEM JIMHEWUHBIX
YPaBHEHUM.

8 KUIIACC

Yuciaa v BbIYMCICHUS

KBampatheiii kopeHb u3 uyucina. [loHarue 00 uppanuoHaILHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UppAllMOHANIBHBIX uKces. CBONCTBa apuMETHIECKUX
KBa/IPAaTHBIX KOPHEW U UX NMPUMEHEHUE K NMPeoOpa30BaHUIO YUCIOBBIX BRIPAKCHHUI
Y BBIYMCJICHUSAM. [[€MCTBUTEIILHBIC YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ cpoiicTBa.CTaHnapTHas 3alUChYMCIIA.

AJire0panyvecKne BbIPaKeHUSs

KBanparnuelii  TpEXwieH, pa3JIOKEHUE KBAJAPATHOIO  TpEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO aireOpanueckod IpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JeJeHHe alreOpandeckux JIpoOei.
PanronanbHbie BeIpaKeHHs U UX MTpeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopMyna KOpHEH KBaapaTHOroO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUWN, CBOISIIIMXCA K JMHEMHBIM W KBaJIpPaTHBIM.
[IpocTeiimme qpoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTals ypaBHEHUN C ABYMS NEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YPABHEHUM C ABYMS INEpeMEHHbIMHU. [Ipumepbl pelieHus CUCTEM HeE
JIMHEVHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpandeckum CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTBC OJTHOM MEPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOnacTh OmpeneNeHus W MHOXKECTBO 3HAYCHHIM
¢ynkiuu. CriocoOb! 3aanus QyHKITHMA.

I'padux bynknun. Urenne cBoiicTB pyHKIMU 110 €€ rpaduky. [Ipumepst
rpaduKoB (YHKIIUN,0TPAKAIOIIUX PEAIbHBIEC MPOLECCHI.



OyHKIKK, OINMUCHIBAIOIIMNEG NPSIMYI0O W OOpaTHYH MPOMOPLIHOHAIBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pellIeHnE YPABHEHUMU CUCTEM YPABHECHUM.

9 KJIACC

Yucia 1 BbIYMCICHUS

PanrionanbHble yncna, UppalMOHAIBHBIC YUCTIA, KOHEYHbIE M O€CKOHEYHBIC
JecATUUHbIe NpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTEIBHBIC YHCIIa
KaKk OECKOHEUHbIE JECATUYHBIE ApoOU. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YACEN U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHUpa, JIUTEIHHOCTH IPOIECCOB B
OKPYKaoIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEIMYHMHBI, TOYHOCTH MpUOIKeHus. OKpyTieHue
yucen. [I[puknuika u olieHKa pe3yabTaToOB BHIYUCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBangpaTtHoe ypaBHeHue. Penienre ypaBHEHUN, CBOIAIINXCS K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOXKHUTEIU.

Pemenue npoOHO-pallMOHATBHBIX ypaBHEHMH. PelieHue TEKCTOBBIX 3aaad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ JAByMsl MepeMEHHbBIMH U ero rpaduk. Pemenue cucrem
IBYXJIMHEMHBIX YpPaBHEHUN C JByMs NEpPEMEHHbIMU. PemieHue cucrem ABYyX
YpaBHEHUH, OJHO W3 KOTOPBIX JIMHEWHOE, a JAPYroe—BTOPOM CTEICHH.
['paduueckas uaTEpHIpETAIINS CUCTEMBI YPAaBHEHUHN C IBYMS TTEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1au anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPAaBEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMHU.

DyHKIUN

KBagpatnunas ¢pynkums, e€ rpaduku cBoiicta. [lapabomna, KoopauHATHI
BEPIINHBI 1TapadoIbl, 0Ch CAMMETPHH MapadoIb.

I'paduxu dyskumii:y=kx,y=kx+b,y=k/x,y=x3,y=Vx,y=|X| i nx cBoiicrsa.

YucaoBblie MOCA€10BATEIbHOCTH U MPOrPecCHU



[lonsiTHE YMUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIIBHOCTU
peKyppeHTHOI (opmyrnoi upopmyson N-ro yjaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-rO YiieHa
apu(pMETUUYECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMbI IEPBBIX N YIEHOB.

N300pakeHre WIEHOB apU(pMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKaMU HAa KOOPAWHATHOW IJIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLHUAIBHBINA POCT.
Ci10HBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3ylTCs:

1) laTpuoTHYecKoe BOCIUTAHHE:

[IposBnenreM wHHTEpeca K TMPOLUIOMY UM  HACTOSIIEMY POCCHUHUCKOU
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHKEHUSIM  POCCHMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAayKaxX U MPUKIAAHBIX chepax;

2) I'paxxnaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYXECHUIO 3TUUECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B I€SITEIBHOCTH YUYEHOTO;

3) TpynoBoe BociMTaAHHE:

VYcTaHOBKOMI Ha aKTHUBHOE YYacTME B PEIICHUM MPAKTHYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKCHUH BCEH JKM3HM JJIA YCHENTHOW MpodecCHOHaTbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) DcTeTHYeCKOe BOCIIMTAHUE:

CrocoOHOCTBIO K 3MOLMOHAIBHOMY H  A3CTETUYECKOMY BOCHPUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKICHUH, YMEHHUIO BHUJCThH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) lleHHOCTH HAYYHOT0 MO3HAHUSA:

OpueHtauueil B JAESITEIBHOCTH HA COBPEMEHHYK) CHUCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOIecTBa, TOHMMAHMEM MAaTEMaTUYeCKOW HAyKW Kak chepsl YeIoBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MaTeMaTH4YEeCKOM KyJIbTYpOll Kak CpelICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCIEA0BATEIbCKOM
NEeATEeNIbHOCTH;



6) ®dusnyeckoe BoOCHUTaHHWE, (POPMHUPOBAHWE KYJILTYPbI 310POBbS H
IMOIMOHAIBLHOIO 0JIArONOJIyUYHs:

['0OTOBHOCTBIO TPUMEHATH MAaTEeMaTUYECKUE 3HAHHUS B HHTEpPEcax CBOETO
3I0pOBbs,  BEAEHMS  3J0pOBOro  oOpa3a Ku3HM  (310pOBO€  IUTaHUE,
cOaJTaHCUPOBAHHBIN  PEXKUM  3aHATUHUM  OTIbIXa, peryisapHas ¢uzndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pEe(ICKCUU, MPU3ZHAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JpPyroro 4ejoBeKa;

7) DKoJioTHYECKOe BOCTIHTAHME:

OpUEHTAIIMEH Ha NMPUMEHEHUE MATeMaTUYECKUX 3HAHUM NI pelieHus 3a1a4y
B 00JIAaCTM COXPAaHHOCTH OKPYXKAaIOIIeH Cpejbl, IUIAHUPOBAHUSI TIOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TIOCJIEICTBUI ISl OKPY>KArOIIeH cpebl, OCO3HAHUEM
100aJILHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U yTe X pelieHus;

8) amanTamusi K M3MEHSAIOIMMMCS YCJIOBHSIM CONMAJIBHOW M NMPHPOIXHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTHUYECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JHOJICH, MpuoOpeTaTh B COBMECTHOU JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIUN U3 OTBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHUCIE
(dbopMynHpoOBaTH UJIEU, MOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEMH, IMJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIIeHUs U JACUCTBUS, (OPMYNIHpPOBATH W OLIEHUBATH PUCKH U
MOCIIENICTBUS, (DOPMUPOBATDH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruyeckue JaeiicTBUA:

e BBISIBIITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUN MEXIY NOHATHAMH, (OPMYIUPOBATH
ONpENICJICHUs]  MOHATUH, YCTAHABIMWBATH  CYIIECTBCHHBIM  IPHU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS 11 OOOOIIEHHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (GOPMYIHpPOBATh W  NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHBIE W OTpHUIIATEIbHBIC, €IMHWUYHBIC, YacTHbIC MU OOIIHE,
YCJIOBHBIE;



BBISIBJISTh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
MPOTUBOpEUMsl B (PaKTax, JAaHHBIX, HAOJIOJEHUAX M YTBEPKICHUSIX,
npeajiaraTb ~ KpUT€pU W I BBIABJICHHMS3 aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 10 aHAJIOTUH;
pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHHUM (IpsiMble U
OTIIPOTUBHOT0), MMPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE J10KA3aTEIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpPAUBATh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Ccroco0 perieHus yuyeOHOM 3aJayu (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BbBIOMpaTh HauOosee MOAXOAAIIMI ¢ y4€ToMm
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE IeliCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIHpOBaTH BOMPOCHI, (UKCUPYIOUIUE NPOTUBOPEUHE, MPOOIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBaTh KMCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, aprYMEHTUPOBATh CBOIO MTO3UIIHIO0, MHCHHE,

NPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT  ,HEOONBIIOE  WCCIEOBAHWE [0  yCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHUIA,

IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpoOIlecca, a TaKKe BBIIBUTATH
IPE/IIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(pOpMaIuu, IaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATHh, CHUCTEMATU3UPOBATH WU HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TNYHBIX BUIAOB B (OPM IPEICTABICHNUS,

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM ©W WUIIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, IuarpaMMam#, HWHOW Tpadukod U uX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIMK TO KPUTEPHSIM, MPEITI0KCHHBIM
yauTeIeM Wi CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHHI



BOCIIpUHMMATh ®  (POPMYIHpOBaTH CYXKICHHS B COOTBETCTBUU C
YCIOBUSMH U LETSIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh IOSCHCHUS
MOXOAY PEIICHHS 3aja4, KOMMEHTHPOBATH MOTYICHHBIA pe3yiIbTarT;

B X0JI¢ 0OCYXXICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIEMBI, perracMon 3a1a4uM, BRICKA3bIBATh MJICH, HAIICJIICHHBIC Ha ITOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJCTBO ITO3HIINH, B
KOppeKTHOU (hopme hopMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEJICTaBIATh  pPE3yJbTaThl  PEIICHHWS  3aJadd,  JKCICPHUMCHTA,
UCCIICIOBAHUs,  NPOEKTa,  CaMOCTOATEIbHO  BBIOMpAaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aj1a4 MPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM |
WHAVUBUAYATbHONH pabOThl TpH pEmICHWH YYCOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATh 11€JIb COBMECTHOW JIEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, paclpeaesiaTh BHUALI paldOT, JOTOBapHUBATHCH,
00CyXJ1aTh TPOIECC M PE3yIbTaT PabOThI, 0000IIATh MHECHUS HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTei(00CyXkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE),BBITTOIHATH CBOIO YaCTh pabOThI
U KOOPJAMHHUPOBATH CBOM JCHCTBUS C APYTMMH YIEHAaMH KOMAaH]IBI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUSI.

PerynsiTuBHbIe YHHBepcAJbHbIE YueOHbIe JelicTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpATh CMOCOO peIlIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpO.HI), IMOIMOHAJIbHbIN HHTEJJIEKT:

BIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpolecca M
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABJICHHON LEIH U
YCIOBUSM, OOBSICHATH NMPUYMHBI JOCTHIKECHHMS WM HEIOCTWKCHUS IIeJH,
HaXOAUTh OIIUOKY, JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B7 kjaacce o0OydarONIUMHCA MOJYYUTCICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BHIYUCTICHUS

BoinonHsATh, coueras YCTHbIE U NMHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JEUCTBUS C PallMOHATBHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs] YHUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B 0€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U yIOPAI0YMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrisTh yucna.

BrINOTHATS TPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYMCICHUH, OIEHKY 3HAUCHUM
YUCJIOBBIX BBIpaXKEHUU. BBIMOMHATE JACHCTBUS CO CTENEHSAMU C HATYpaJbHBIMU
MOKa3aTeIISIMU.

[IpuMeHATh TPU3HAKU IETMMOCTH, Pa3JIOKEHHE HA MHOKUTEIN HATypPAJIbHBIX
YHUCEN.

Pemiath mpakTHKO-OPMEHTHUPOBAHHBI €3a]a4d, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pEelIEHUs 3aJad ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPaKeHUs

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJOTHIO M CUMBOJHUKY, MPUMEHSTH
e€ B mpoliecce OCBOCHHS Y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BeimonHaTh  TpeoOpa3oBaHUS  LEJOTO  BHIPAKEHHWS B~ MHOTOWICH
MPUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXEHHWE OJHOYJIEHA HAa MHOTOWIEH M MHOrO4YJIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3jI0KEHUE MHOTOWICHOB Ha MHOXKHUTEIN C MOMOIIbIO
BBIHECEHUS 32 CKOOKH OOIIer0 MHOXUTENS, TPYNIUPOBKA CJIAraeMbIX,
npuMeHeHUsT HOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PAa3IUYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX IIPEJAMETOB, U3 pEalIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHENM C HATypaJdbHBIMM TIOKA3aTEIAMU IS
npeoOpa3oBaHUs BHIPAKCHUH.



YpaBHeHHUS M HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHsS IpaBuia
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PAaBHOCUIIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METOAbl IPU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHUCEN, SBISIOUUXCS PEUICHUEM JHMHEHHOTO
YPaBHEHMSIC IBYMsI IEPEMEHHBIMU.

Ctpoutrh B KOOPAMHATHOW TUIOCKOCTH TrpaduK JIMHEHHOrO0 YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YyACh TpaUKOM, TPHUBOJIUTH MPUMEPHI pPEIICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYyX JIMHEWHBIX YPAaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM
quciie rpapuyecku.

CocTaBisTh M peliarh JUHEHMHOE YpaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
YPAaBHEHHM TIO YCJOBHMIO 3a/lauyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pe3yJIbTarT.

DyHKUUHA

N3006paxkaTth Ha KOOPAUHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anredpanvyecKkoM sI3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUN y=|X|.

OnuceiBaTh C TMOMONIbIO (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM PabOTHI.

HaxoauTe 3HaueHue QyHKIIMHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii coco0® TpeaACTaBICHUS W aHAIM3a WH(poOpMaruwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 KJjacce o0Oy4aromuMiCs TMOJTYyYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuca v BIYMCJICHUA

Hcnonp30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUS, OKPYTJIEHUS M BBIYUCIEHUH, H300pa)xaTh 1€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHOM MPSIMOM.

[TpumensaTs TOHATHE apu(PMETHUECKOTO0 KBAJAPATHOTO KOPHS, HAXOIWThH
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH KalbKYJSTOP, BBITIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJApaTHbIE KOPHHM, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOINBIO JECSITHUYHBIX
npoOeii u creneHelt yucna 10.

AJaredpanveckune BbIpaKeHH s

[IpuMeHAT, TOHATHE CTENEHW C I1eJbIM TI0Ka3aTejeM, BBITIONHATH
npeoOpa3oBaHus BRIPAKCHUH, COJEPIKAIUX CTEIICHH C IIEJIBIM TTOKa3aTesIeM.

BBITIOJTHATE TOXKIECTBEHHBIE MPEOOpa30BaHUSA PAIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE MMPaBUJI ACHCTBUHN HaJ MHOTOYJICHAMHU U aareOpanvdecKuMu IpPOOsSMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEUICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEabHON MPAKTHKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate JMHEWHBIC, KBaJpaTHbIC YpPaBHCHUS W PAIMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHHUH C ABYMS TICPEMCHHBIMU.

[TpoBOIUTE TPOCTEHIIME HCCIACAOBAHMS YPaBHEHUH M CHCTEM YpaBHCHUM,
BTOM YHCJIE C IPUMECHEHHEM IrpaduIeCKUX NpeICTaBlIeHUH (YCTaHABIIMBAaTh, UMECT
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[TepexoauTh OT cIOBECHOM (POPMYIMPOBKH 3a7a4M K e€ alreOpandeckoi

MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTar.

[IpyuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIA CPaBHEHUS, OIICHKH,

peniaTh JTMHEeHHbIE HEPABEHCTBA C OJIHON NEPEMEHHON U UX CHUCTEMBbI, 1aBaTh
rpauyuecKky0 WUIIOCTPALIMI0 MHOXKECTBA pEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HUCMONB30BaTh (PYHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPENEisATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesaTh CBOMCTBA (DYHKITUH 110 €€ rpaduKy.

Ctpoutsb rpaduku dIeMeHTaPHBIX (YHKIIUNA BUIA:

y =kix, y =x2, y = x3,y = [x, y = VX, OIHCBHIBaTh CBOWCTBa UYHCIOBOIL
bynkiuu o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oyd4arolmuMiCs TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BIYMCICHUSA

CpaBHUBATh W YMOPSAJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIEC YHCIIA.

BreimonaaTs apudmeTrueckune 1eMCTBUS C PalMOHATLHBIMU YACIIAMHU,
Coderast yCTHBIE W THCHbMEHHBIC TPUEMBI, BBITIONHATH BBIUYUCICHUS C
UPpaMOHATHFHBIMHA YHCIIAMHU.



Haxonute3HayeHUsACTEIIEHENCLIEIBIMUIIOKA3aTEIAMUUKOPHE N, BBIYNCIIATE3HA
YEHUSYUCIIOBBIXBBIPAKECHUH.

OKpyIJISITBAEHCTBUTENBHBIEUHCIIA, BBINOIHATBIIPUKHAIKYPE3YIbTATABBIYMCIIE
HUN,O0LICHKYYHUCIIOBBIXBBIPAXECHUM.

YpaBHEHUSIHHEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIC YPAaBHEHMs, YPaBHEHUs, CBOIAILIMECS K
HUM, IIpOCTENIINE APOOHO-pAIIMOHATIbHBIE YPABHEHHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JABYMs I[EPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISCTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpandeckuM CIOCOOOM €  TOMOLIBIO
COCTaBJICHUSI YPABHEHUS UJIA CUCTEMBI JIByX YPABHEHUU C JBYMs [IEPEMEHHBIMM.

[IpoBOaUTE MPOCTEHIINE WCCICAOBAHUSA YPABHEHUNW U CUCTEM YPaBHEHHUI,
BTOM YHCJIE C MPUMEHEHHEM rpaduyecKux npeacTaBieHuil (yCcTaHaBIuBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUMN pPELICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA ,W300pakaThb
pEILIeHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMChIBATh PELICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemlarte  cucremMbl  JIMHEHWHBIX ~ HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPaBEHCTBO, M300pakaTh pELICHUE CHCTEMBI
HEPABEHCTB Ha YUCJIOBOU NPAMOM, 3alIUCHIBATDH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJOB. I[loKa3bIBaTh CXEeMATUUYECKU

pacIoioKeHHE Ha KOOPIUHATHOM IIOCKOCTH IpaduKkoB GyHKIUI Buaa:y=KX,y
=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=Vx,y=|X|,B3aBHCHMOCTH OT 3HAYCHHUIi
K03 (PHUIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpoutsb 1 u300paxkaTh CXeMaTHUUECKH rpadUKu KBaIPATHIHBIX (YHKIIUH,
OIMHCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKITUH 1O UX TpaduKam.

PacnioznaBaTh KBaipaTHUIHYIO (PYHKIIMIO 1O (hOpMyIie, TIPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIHUNA U3 peaTbHOM KU3HU, (GU3UKU, TEOMETPHUH.

YucJioBbIe MOCTEA0BATEIbHOCTH U IPOrPecCUm

PacroznaBaTh apu(pMETHUYECKYI0O W TEOMETPUYECKYIO MPOTPECCHH TP
pa3HbIX crlocobax 3aJaHusl.

BbIlonHATh  BBIYMCIAEHUST C HUCHOJb30BaHUEM (opMyln N-ro  ujieHa
apu(PpMETHIECKON ¥ T€OMETPUUECKON MPOTPECCUI,CYyMMBI TTEPBHIX N YJICHOB.

N300paxaTh ujeHbl MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPIAMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C MUCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHBbIe(1U
HaumeHoBaHue pa3jiejioB U TeM OBbI€
Neni/n P Konrtpoiabubie | IlpakTuyeckue op )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThl padoThI
pecypchbl
1 [IpeobpazoBanue BeIpaKeHU 12 1
2 VYpaBaenus. CTaTucTu4eckue 12 1
XapaKTePUCTHKH.
3 CrerneHb ¢ HATYpaJTbHBIM ITOKa3aTEeIIeM. 22 1
I'paduku Gyskmmm.
4 MHorousneHbl 14 1
5 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS 17 1
6 Cucrembl TUHEHHBIX YPaBHCHUI 14 1
7 [ToBTOpEeHUE M 0000IIECHNE 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHBbIe(1U
HaumeHnoBanmue pa3iesioB U TeM OBbIE
Neni/n P Konrpoiabubie | IlpakTuyeckue op )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
0
1 [ToBTOpEHME M3ydeHHOrO B 7 Kilacce 2
2
9 PanmonansHbie 1po6u 24
3 KBagparnsle kopHU 19 5
4 KBanpaTHbie ypaBHEeHUS 21 5
5 Hepasencrtpa 20 5
6 Crenens ¢ LEIBIM [TOKA3aTEIEM. 1 1
ONEeMEHTBI CTATUCTUKU
7 [ToBTOpeHue u 0000IICHNE 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KVIACC

KosmnuecTBo yacos DJIeKTpPOHHbIe(1H
HaumeHnoBanue pa3jesioB U TeM OBbIE
Neni/n P Konrpoasubie | IIpakTHyeckue op )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpEHUe u3yyeHHoro B § Kiacce 5
9 KBanparuunas ¢pyHkus 21 5
3 YpaBHEHHUS 1 HEPABEHCTBA C OJTHOMN 13 1
MepEMEHHO N
4 VYpaBHEHUS 1 HEPABEHCTBA C IBYMS 22 1
IepEMEHHBIMU
5 Apubdmernueckas ¥ TeOMETpUUIECKast 17 2
IIporpeccun
6 DneMeHThl KOMOMHATOPUKHU U TEOPUHU 12 1
BEPOSITHOCTEN
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMAaTU3ALUS 15 1
3HaHUU
OBHIIEE KOJIMYECTBO YACOB I10I1 POTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/n Tema ypoka Konrpoabubie | IIpakTHyeckue tupposLIe
Bcero o0pa3oBartejibHbIE
padoThI padoTsl pecypest
1 [ToBTopenwue. JlenumocThb 1
yucen. [lefictBus ¢
OOBIKHOBEHHBIMHU JAPOOSIMH.
9 [ToBTOpenwue. [elictBus C 1
JECATUIHBIMU APOOSIMHU.
[TonoxwurenpHble U
OTPHLIATEIIbHBIE YHCIIA
3 [ToBTopenwue. [Tponopumu. 1
Pemienue ypaBHeHUi.
4 BxoHOM KOHTPOJIb. 1
YucnoBbie BEIPAKEHMUS,
5 BeipaxeHnus ¢ nepeMeHHbBIMU 1
5 BoipaxeHnus ¢ nepeMeHHbIMU. 1
Pemenue 3amau.
7 CpaBHeHUE 3HAUECHUN 1
BBIpaKEHUI
8 CBo¥icTBa JeHCTBUH HaJ 1
YUCJIAMHU.
9 ToxnaecTsa. 1
10 ToxnecTBeHHbIE TPe0Opa3zoBaHUs 1
BBIpaKEHUI




11 O06006marmuil ypok 1o Teme
«IIpeobpazoBanme BEIpRKEHUID.

12 KonTtponsHas padora Ne 1 mo teme
< BbIpakeHHs U TOXKAECCTBADD

13 VYpaBHEHHE U €ro KOPHH.

14 JIuneliHOE ypaBHEHHE C OJHOU IMEPEMEHHON

15 Penrenne nuHeNHbIX ypaBHEHUH C
OJHOM IEPEMEHHOM.

16 Pemenue 3a1a4 ¢ IOMOIIBIO
YpaBHEHUU

17 Pemrenye 3aga4 Ha OBMKEHUE C
MOMOIIbIO YPaBHEHHI

18 Pemrenue 3a1a4 ¢ MOMOIIBIO
ypaBHEHU U

19 Cpennee apupmernueckoe
Pa3zmax, moma

20 ’

21 MennaHa Kak cTaTUCTHYECKAs
XapaKTepUCTHKA

29 Mennana, pa3max u MmoJa

23 O6o06maromuit ypok 1o Teme
«YpaBHEHUAY.

o4 KonTtponpHast padota Ne 2 o teme
«VYpaBHenus. CtaTucTuyeckue
XapaKTECPUCTUKH >>
OyHKIMA

25




Brruncnenue 3HaueHuid (YHKITUH 110

26 bopmyie
27 Brruncnenue 3nauenuii pyHkuuu no
dbopmyire
I'padux GpyHkImm
28
I'paduk pynkuun.
29
30 [IpsiMast nponopLUHOHATBHOCTh
31 [IpsiMast mpoTIOPIIMOHATBHOCTD H
ee rpaduk
32 Jluneiinas QyHKIMS
33 Jlunetinas GyHkus u ee rpaduk.
34 O06o0maronuii ypok 1mo Teme
«DyHKIHN.
35 OrnpeneneHye CTENEHHU C bubnuorexal [OK
HaTypaJbHbIM MOKa3aTeJIeM https://m.edsoo.ru/7f421382
36 YMHOXeHUE cTeneHen bubmorerallOK
https://m.edsoo.ru/7f42154e
. bubmuorexal [OK
37 .
Alenetite creneriei https://m.edsoo.ru/7f4218be
38 Bo3BeneHue B cTeneHb NPOU3BENCHUS U
CTEIEHHU.
39 OpnHousIEH U ero CTaHAapTHHIN BU/L.
40 YMHOXEHUE OTHOUJICHOB.

41

Bo3sBenenne oqHouiieHa B CTENEHD



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

42

Oynakus y= x2 u ee rpaduk.

43 Oynkius y = x2 u e€ rpaduk.
44 Oynkus y = x3 u e€ rpaduk
45 O6o0matomuii ypok mo teme «CTeneHs ¢

HATypaJIbHBIM
46 KonTpoasHas padora Ne 3 o Teme

<« CrermneHb ¢ HaTypaJTbHBIM MTOKA3aTEIIEM.

['paduk pyHKIIMN>>
47 MHoT04JIEH M €r0 CTaHAAPTHBIN BU/I bubmmorerallOK

P https://m.edsoo.ru/7f42276e
48 CrnosxeHre MHOTOUYJICHOB bubmmorexal]OK
https://m.edsoo.ru/7f422930

49 Brruntanue MHOTOYJICHOB.
50 YMHOKEHHE 0/IHOYJICHA Ha MHOTOYJIEH.
51 YMHOKEHHEe OJIHOYJIEHA Ha

MHOTOYJIEH.
52 YMHOKEHHE OJIHOYJIEHA Ha MHOTOYJIEH
53 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKU
54 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKH
55 YMHOKEHHE MHOTOYJIEeHa Ha MHOTOYJIEH.
56 YMHOKEHHE MHOTOYJIEeHa Ha MHOTOYJIEH.



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

57

VYMHOkKEHHE MHOTOYJICHA HA MHOTOYJICH.

58 PaznioxxeHre MHOTOYICHA HA MHOKUTEIH
croco0OM TPyINIUPOBKA
59 Paznoxxenne MHOro4JIeHa Ha
MHOHUTEJH CIIOCOO0M
TPYITTUPOBKHU
60 KonTponsnas padora Ne 4 o
Teme <KMHorouneHsl >
61 Henenwne ¢ ocratkoM. (M3 pyOpuku
«mst TEeX, KTO X04eT 3HATh OOJIBIIE))
62 Bo3sBenenue B kBagpatT CyMMBI IBYX
BBIPAXKECHUII.
63 Bo3Benenue B kBaapat pa3HOCTH JBYX bubmuorexal [OK
BBIpOKCHUI https://m.edsoo.ru/7f42432a
64 Pasnoxxenne Ha MHOXKHUTEIIH C bu6morexal [OK
MOMOTIIIBIO (POPMYIT KBajipaTa CyMMBI https://m.edsoo.ru/7f42464a
65 Pasioxenne Ha MHOKHATENH C IIOMOIILIO Eubmrorexal{OK
(OPMyI KBaZIpaTa PASHOCTH. https://m.edsoo.ru/7f424c12
66 Pa3znoxxeHne Ha MHOKUTENN C TOMOILBIO bubmmorexal [OK
(OPMYIT KBATPATA CYMMBI H KBAIpATA https://m.edsoo.ru/7f424fd2
Pa3HOCTH.
67 YMHOXEHUE Pa3HOCTH JIBYX BBIPAKEHUN Ha bubmmorexal [OK
HX CyMMY https://m.edsoo.ru/7f4251d0
68 Pa3nocTh kBaspaToB
69 PasnoxeHne pasHOCTH KBaJpaTOB Ha bubnuorexkal [OK
MHOXHUTEIH. https://m.edsoo.ru/7f423312
70 Paznoxenue pasHOCTH KyOOB Ha bubnuorexkal [OK

MHOXHTCIN

https://m.edsoo.ru/7f4237fe



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

bu6morexal [OK

71 Pa3znosxeHne Ha MHOKUTEIU CYMMBbI U
s https://m.eds00.ru/7f4239de

pa3HOCTH KyOOB.

72 O6o06maromuii ypok mo teme <<KD@opmyIisl
COKpPAIEHHOI'0 YMHOXECHU>>

73 [IpeoOpazoBanme 11€I0T0
BBIPKEHUS B MHOTOUJICH

74 [IpeoGpa3oBanue BbIpakeHUH B
MHOTOWICH

75 PaznoxeHnne Ha MHOKUTEU

76 [TpuMeHeHre pa3IMYHbIX CIIOCOO0B IS
pa3oKEHUsT Ha MHOKHUTEITH.

77 KonTtponbras padorta Ne 5 o teme
«<IIpeoOpa3zoBaHne 1ETBIX BEIPAKCHUI>>

78 Bo3sBenenue nByunena B crenens (M3
pyopuku «Jljist TeX, KTO XO4eT 3HaTh
0O0JIBIIIEY)

79 JIuHeitHoe ypaBHEHUE C IBYMS
NepEeMEHHBIMH.

80 I'paduik TMHEHHOTO YpaBHEHHUS C ABYMS
nepeMEHHBIMU

81 I'paduik TMHEHHOTO YpaBHEHHUS C ABYMS
MepEeMEHHBIMHU

82 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS
MepEeMEHHBIMHU

83 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS

NIEPpCMCHHBIMUA

84

Cnoco0 1moACTaHOBKU



https://m.edsoo.ru/7f4239de

85

Cucrembl TMHENHBIX YPaBHEHUH.

86 Crioco0 citoxeHust
87 Crioco0 citoxeHus
88 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM bubmorexal lOK
https://m.edsoo.ru/7f420806
YpaBHECHHUS
bu6morexal [OK
89 Pemenwue 3a1a4 o Teme «CHCTEMBI
e https://m.edso0.ru/7f4209a0
YpaBHECHUI.
90 Pemenne 3aga4 ¢ TIOMONIBIO CHCTEM bu6morexal [OK
YPaBHEHUS. https://m.edsoo.ru/7f420e6e
01 KonTtponbnas padorta Ne 6 mo teme
K CucTeMbl TMHEWHBIX YPABHEHUN U UX
pemenus>>
92 JIuHeiHbIe HEpaBEHCTBA C IBYMS
MepeMeHHbIMH U UX cucteMbl (U3 pyOpuku
«/ls1 TEX, KTO X04eT 3HATh OOJIBIIIE))
93 UucnoBsle 1 OYKBEHHBIE BBIPAXKECHUS.
OyHKINU
94 YHKH
95 CreneHs ¢ HaTypaJIbHBIM MTOKa3aTeIeM
ABHEHUSI.
96 VYpaBHe
97 OpnnouneHnbl. MHOTOUJIEHBI
98 DopMysIbl COKPAIIEHHOTO YMHOKEHUS

99

Cucrembl TMHENHBIX YPAaBHEHUH.



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

[Ipomexxyrounas artectanus B popme

100 . 1
KOHTPOJIbHOH pabOThI
101 Pemrenne 3aa4 ¢ MOMOIIBIO YpaBHEHUN 1
YPOK 3aHMMAaTeIbHOW MaTEMATUKH
102 P 1
102

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m Tema ypoka Konrpoasnsie | Ilpakrnyeckue
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpenue. CteneHsb ¢ HATYpaIbHBIM 1
MIOKa3aTeJIeM.

2 [ToBTOpeHue. MHOTOUJIEHBI. 1
3 PanmoHasibHbIE BRIpOKECHUS 1
4 PanmoHasibHBIE BRIPA)KCHHUS. 1
5 Bxoanoit koHTposb. OCHOBHOE CBOMCTBO 1

Ipoowu.

Coxkpaienue 1pooei.

OcHoBHOE cBOMCTBO ApoOH. CoKpalieHue 1

npoOei.

Coxkpaienue pooei. 1

CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢

OJINHAKOBBIMH 3HAMEHATEIISIMHU.
10 CrnoxeHnue apooeit ¢ 0JMHAKOBBIMU 1

3HAMEHATEISIMHU.
1 Paznoxxenue qpobu Ha cymmy U 1

Pa3HOCTb.
12 CrnosxeHue U BBIYUTaHUE Apobei ¢ 1

pa3HBIMU 3HAMEHATETISIMU.
13 CrnosxeHue U BBIYUTaHUE Apobei ¢ 1

pa3HBIMU 3HAMEHATETISIMU.
14 O6o6maromuii ypok no teme "CroxxeHue u 1

BBIYHTaHUE APOOEH C pa3HBIMU




3HaMeHareIsIMu"

KonTtposneHast padota Ne 1 mo teme

15
«ParmmonanbHbIC TPOOK»

16 YMHO)EHHE ApoOei.

17 Bo3Benenue B cTeneHs .

18 O06o06mrarmuii ypok mo Teme "YMHOKEHHUE |
BO3BEJICHUE ApOOeCi B CTENEHB".

19 Jlenenue apoOei.

20 Jlenenue npoOei.

21 [IpeoOpazoBanue parMoOHATBLHBIX
BBIPAKCHUM.

22 [IpeoOpazoBanue parMoOHATBLHBIX
BBIPAKCHUH.

23 [IpeoOpazoBanue parMOHATBLHBIX
BBIPAKCHUH.

24 Oyukmua y =k /” x

o5 I'paduk pynkuum y =k /” x

26 KontponsHas padora Ne 2 o Teme

«ParmmonanpHbIC TPOOH»

27

PanmoHansHBIC UKCIA




28

HppaunoHabHbIE YKCIIa

KBanpartHsie kopHU. ApupMeTHIECKHI

29 N
KBaJ[paTHBI KOPEHb
VYpaBHeHue x2 = a

30

31 Haxosxienue npuOImKeHHbIX
3HAYEHUH KBaJPaTHOTO KOPHS

32 Oynkuus y =/" X u ee rpaduk.

33 Oynkuus y =/" X u ee rpaduk.

34 KBaapatHplii KOpEHb U3 MPOU3BEACHUS U
Ipo0owu.

35 KBanpaTHblii KOpeHb U3
MIPOU3BEICHUSI U IPOOH.

36 KBanpaTHblii KOpEHb U3 CTENIEHU

37 KontponpHas padorta Ne 3 o teme
«KBagpaTHbie KOpHI»

38 Brinecenre MHOXKHTENS U3-TI0]1 3HAKA
KOPHSI.

39 Baecenne MHOKHUTEINS 1O 3HAK
KOpHS

40 BHeceHune u BBIHECEHNE MHOXKHUTEIIS.

41 IIpeoOpa3oBaHue BhIpaKEHUA, COAECPIKALINX

KBaJApPATHBIC KOPHU




[IpeobpazoBanue

42
PaIMOHATILHBIX BBIPAKCHHIA,

COJIEpKalIUX KOPHHU.

43 Pemenue 3a1a4y Ha npeoOpa3oBaHme
BBIPAXKECHUI.

44 Pemenue 3a1au Ha mpeoOpa3oBaHue
BBIPAXKECHUI.

45 Kontponsnas padota Ne 4 o Teme
"[IpumeHeHre CBONCTB apu(PMETUYECKOTO
KBaJI[paTHOTO KOpHS"

46 Hemnonubie kBagpaTHbIC YpaBHCHUS

47 Pemrenne HeMOMHBIX KBaAPaTHBIX
YpaBHEHUU.

48 dopmyra KOpHEeH KBaJIpaTHOTO ypaBHEHHUS.

49 dopmyna KOpHEl KBapaTHOTO YpaBHEHHUSI.

50 dopmyra KOpHEel KBapaTHOTO YpaBHEHHSI.

51 Pemenue 3a1a4 ¢ momMoIsko
KBa/IpaTHBIX YpaBHEHHI

59 Pemenue 3a1ay Ha cocTaBieHue
KBaJIpATHBIX YPaBHEHHIA.

53 Pemenue 3a1auy Ha IBUKEHUE C
MTOMOIIBI0 KBAJIPATHBIX YPAaBHEHUH.
Teopema Buera.

54 P
55 Teopema Buera.




KonTtponeHas padora Ne 5 o teme

56
«KBazgpaTHble ypaBHEHHUS

57 JlpoOHBIE palOHaIbHbIC
ypaBHEHUS

58 JpoOHbIe pallMOHATBHBIE YPABHEHUS.
Pemenue 1po6GHO pariioHaNbHBIX

59 YpaBHCHUH.

Pemenne mpoOHO panoHaIbHBIX

60 ypaBHEHUH, CBOJSIINXCSA K KBaIpaTHOMY.

61 Pemenne 3agaud mo teme "/IpoGHo
palMoOHaIbHbIE YpaBHEHUA"

62 Pemrenye 3a1a4 ¢ mOMOIIBIO
paLMOHAIBHBIX YPABHEHHI

63 Pemrenue 3agauq .

64 O6o06maromuii ypok no teme "Permenue
3a/1a4 C TOMOIIBIO PAIIMOHATILHBIX
ypaBHEHHI"

65 O6o6maromuii ypok no teme "Perienue
3a/1a4 C TTOMOIIBIO PAIIMOHATIBLHBIX
ypaBHeHUI"

KontponpHas padorta Ne 6 o teme

66 «KBagpaTHbie ypaBHEHUS»

67 UucnoBbie HEpaBEHCTBA.




Pemenne 4nciaoBhIX HCPAaBCHCTB.

68 1
CBOIICTBa YHCIIOBBIX HEPABEHCTB.
69 1
70 CBoiICTBa YHCIIOBBIX HEPABEHCTB 1
71 CrnosxeHune 4uCIOBbIX HEPABEHCTB 1
72 YMHOXEHNE YUCIIOBBIX HEPABEHCTB. 1
73 Pemenue 3aga4 Ha 4KMCIIOBBIE HEPABEHCTBA. 1
74 [TorpemHoOCTs ¥ TOYHOCTH 1
MPUOTMKEHHUS.
75 KonTtponbras padoTta Ne 7mo 1
TeMe «HncaoBble HEPABEHCTBA »
76 [Tepeceuenne n oObeqMHEHNE 1
MHOYECTB
HucnoBbie MPOMEKYTKH.
77 1
HucnoBbie MPOMEKYTKH.
78 1
79 Peuienne HepaBeHCTB ¢ OHOM 1
MepEMEHHOM.
Peuienne HepaBeHCTB ¢ OHOM
80 MIEPEMEHHOM. 1
81 Pemenue HepaBeHCTB ¢ 0JHOM 1

IIEPEMEHHOM.




Pemenue cucteM HEpaBEHCTB C

82 OJHOM NEPEMEHHOM.

83 Pemenune cucreM HepaBeHCTB C OJTHOM
MIePEMEHHOM.

84 Pemenue cucteM HEpaBEHCTB C
OJIHOM ITEPEMEHHOM.

85 Pemrenne HepaBeHCTB C OJHOW MEPEMEHHOM.

86 KoHnTpoasHas padora Ne 8 o Teme
«HepaBeHcTBa »

87 OrnpeneneHre CTENEHHU C HEIbIM
OTPHUIATEIILHBIM ITOKa3aTelIeM.

88 OrnpeeneHne CTETeHH C MEJTbIM
OTPUIIATEILHBIM TTOKA3aTEIIEM.

89 CBolicTBa CTEIICHU C IICIIBIM
MOKa3aTeIsIMU OTPUIIATEILHBIM
rnoxkasarejueM
CBolicTBa CTEIICHU C IICJIBIM

90 MoKa3aTeseM M OTPUIATEIbHBIM
rmokasarejeM

91 CrangapTHbIi BUI YUCTA.

92 CrangapTHbIi BUI YUCTIA.

93 KonTtponrHas padota Ne 9 o teme
«CTereHs ¢ LeIbIM ITOKa3aTelIeM»

94 COop u rpynmupoBKa CTATUCTHIECKUX
TaHHBIX.

HarnsgHoe npencraBieHne cTaTUCTUIECKON

95 uHbopManuu




9% Jlucriepcus ¥ cpeiHee KBaipaTuaHOe 1
OTKJIOHCHHE.

97 Jlucriepcus ¥ cpeiHee KBaIpaTHIHOE 1
OTKJIOHCHHE.

98 [ToBTOpenue. [Ipobu 1

99 [osTopenue. CyMMa U pasHOCTh Apobeii. 1

100 [ToBTOpenue. KBagpaTHbie KOpHHU. 1

101 [IpomexyrouHas aTTectanus B popme 1 1
UTOTOBOM KOHTPOJBHON pabOTHI.

102 [ToBTOpenue. KBanpaTHsie ypaBHEHUS 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10







9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Neni/m Tema ypoka Kontposbusbie | IlpakTnueckue
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 PanvoHnanbHbIE BBIpAKEHUS 1
2 KBagparHsle ypaBHeHUS 1

Onpenenenve QyHKITMI
3
4 BxojHO# KOHTpos. O6MacTh

omnpeneneHus QyHKINUN.
5 O6mactp 3HaueHUN QYHKIIAN. 1

CpoiicTBa (yHKITUH.

KBanpaTHbIli TpEXWIEH U €ro KOpHU
3 Pa3noxxenue kBaJipaTHOTO 1

TpexuJeHa Ha MHOXKHUTEIU
9 Pa3noxxenue kBaJipaTHOTO 1

TpexuJeHa Ha MHOXKHUTEIU
10 OyHkuus y = ax?, ee rpaduk U CBOICTBa 1




I'paduxn QyHKmiA y =ax? + 1

11

12 I'paduku Gpynkuumit y = a(x - m)?

13 I'paduxyn yHkmii y =ax> + muy = a(x
- m)2

14 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIUN

15 CpoiicTBa u rpaduK KBaJpaTUYHOU QyHKIIUN
O6006maronui ypok o Teme

16 "KBanparuunas ¢pyHkius"
KontponbHas padota Nel o teme

17 "KBagparnunas ¢yHkius"
OyHknua y = x»

19 Kopens n-o#t crenenu

20 ApubMeTHIeCcKrii KOpeHb -0 CTETICHH

21 CreneHp ¢ palMOHAIBHBIM MOKA3aTEIeM.

29 O6o6maromuit ypok no teme "CreneHHas
¢byukus. Kopens n-oii ctenenn”

23 KonTponsHas padota Ne2 o teme "CrenenHas

¢ynkuus. Kopens n-oii crenenu”




[lenoe ypaBHEHHE U €0 KOPHH.

24 YpaBHEHHUsI C OJHOU IIEPEMEHHOM.
o5 bukBanpaTHoe ypaBHEHHE
26 Pemenune OukBaipaTHbIX ypaBHEHUN
27 JpoOHbIe pallMOHATBHBIE YPABHEHUS.
28 Pemrenne npoOHBIX parmoHAIBHBIX
yYpaBHEHUU
29 Pemenue npoGHBIX pallnOHAIbHBIX
ypaBHeHUH. Pemenue 3agau
30 HepageHcTBa ¢ 01HOI MEPEMEHHOM.
Pemienne HepaBEeHCTB BTOPOU CTENEHU C
31 OJHOM IEPEMEHHOM.
32 Meto UHTEPBAJIOB
Pelnrenne HepaBeHCTB METOIOM UHTEPBAJIOB
33
34 Pelrenne HepaBeHCTB C MOMOIIBIO
METO/Ia UHTEPBAJIOB
35 O600maromui ypok o Teme «YpaBHEHUS U

HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ))




KonTtposnsHas padota Ne3 mo treme

36
«YpaBHEHUS U HEPABEHCTBA C OJTHOMU
MIEPEMEHHON»

37 VYpaBHeHUsI C IByMsI ITI€pPEMEHHBIMU

38 VYpaBHeHUS ¢ IBYMS TIEPEMEHHBIMA

39 Pemenue ypaBHeHUI ¢ ABYMS IEpEMEHHBIMHU

40 I'padmueckuii cnocod pemieHus
CUCTEM ypaBHEHMI

41 I'padmueckuii cnocod pemieHus
CUCTEM ypaBHEHMI

42 Pemenue cucrem ypaBHEHUI
rpagu4IecKuM crocooom

43 MeTo1 OJICTAHOBKH PEIICHUS] CUCTEM
YpaBHEHUH BTOPOH CTEIEHU

44 Pemenue cucteM ypaBHEHU BTOPOi
CTETIeHH METO/IOM MOJICTAHOBKH

45 MeTo/ CloKeHHsI IPU PEIICHUH CUCTEM
YpaBHEHUI BTOPOU CTENIEHU

46 Pemenue cucreM ypaBHeHHI BTOPOU CTEIEHH
METO/IOM CIIOKEHUS

47 Cucrembl ypaBHEHUH BTOPOU CTEIIEHH.
Pemenue 3anau

48 Pemienus 3aga4d ¢ mOMOIIBIO CUCTEM
YPaBHEHUI BTOPOM CTEIEHU

49 VYpaBHeHUs C IByMs IEPEMEHHBIMU U UX
CUCTEMBI.

50 VYpaBHeHUs C IByMs IEPEMEHHBIMU U UX

CHUCTCMBEI.




HepageHctBa ¢ 1ByMs IEpEMEHHBIMU

51

52 HepaBeHncTBa ¢ AByMsI mlepeMEHHBIMA

53 CucreMbl HEpaBEHCTB C
TBYMSI TIEPEMEHHBIMU

54 CucTteMbl HEpaBEHCTB C IBYMS
nepeMeHHBIMU

55 HepaBeHcTBa ¢ IByMS IEpeMEHHBIMH
Y VX CHCTEMBI.

56 HepaBeHcTBa ¢ AByMsI epeMEeHHBIMA
Y VX CHCTEMBI.

57 OO6o0maronuii ypok 1mo Teme
«YpaBHEHHUS U HEPABEHCTBA C IBYMSI
MIEPEMEHHBIMI

58 KontponpHas padota Ned4 o teme
«YpaBHEHUS U HEPABEHCTBA C IBYMSI
[IEPEMEHHBIMI
[TocnenoBaTenbHOCTH.

59

50 Apudmernueckas mporpeccusi.

61 Apudmernueckas mporpeccusi.

62 dopmyrna n-ro yieHa
apu(pMeTHIeCKON Mporpeccun

63 dopmyrna n-ro yieHa
apu(pMeTHYECKON Mporpeccun

64 dopmyra cyMMBbI MIEPBBIX T YJICHOB

apu(pMeTHYECKON Mporpeccun




@opMyiia CyMMBI IIEPBBIX 11 YICHOB

65
apu(pMETHYECKON MPOTpeccun

66 O06o0marmuil ypok 1o Teme
«Apudmerndeckas Iporpeccus

67 KonTtposneHas padora Ne 5 o teme
«ApudmeTrnueckasi IpOrpeccus»

68 ['eoMeTpurueckast mporpeccusi.

69 I'eomeTpuyeckast mporpeccus.

70 dopmyna 1m-ro 4wieHa reOMETPUIECKOM
MIPOTPECCUU
dopmyna 1m-ro 4wieHa reOMETPUIECKOM

71 MPOTPECCUn

79 ®opmyiia CyMMBI TIEPBBIX 1 YICHOB
Te€OMETPUIECKOH MPOTrpeccun

73 dopmyiia CyMMBI TIEPBBIX 1 YWICHOB
Te€OMETPUYECKO MPOTpeccuun
O06o0maronuii ypok 1mo Teme

74 «["eomeTpuyeckas mporpeccus»
KounTtponsnas pabora Ne6 mo teme

75 «["eomeTpuueckas nporpeccus»

76

ONEeMEHTHI KOM6I/IHaTOpI/IKI/I.




[TepecranoBku

77 1
78 PasmerieHus 1
79 [IepecTaHOBKM U pa3MeEIICHUS 1
80 Coueranus 1
81 [IepecTaHOBKM, pa3MEIICHNS U COYETaHUS 1
82 DnemMeHTbl KOMOMHATOpUKH. Perenue 3aaau 1
83 HadanbHbIe cBeICHUS U3 TEOPHUA 1
BeposATHOCTeH. OTHOCHTEIbHAS YaCcTOTa
CITy4aifHOTO COOBITHS
84 OTHocuTeNbHAs YaCTOTa CIIy4aitHOTO 1
COOBITHS
BeposTHOCTh paBHOBO3MOXHBIX COOBITUI
85 1
OO6o0maronuii ypok 1mo Teme
86 «DNeMEeHThl KOMOMHATOPUKH H 1
TEOPUU BEPOSATHOCTH»
87 KounTtponsnas pabora Ne7 mo teme 1

«DJIEMEHTHI KOM6I/IHaTOpI/IKI/I U TCOPHUH
BCPOATHOCTHU»




[ToBTOpenue. Yncnossie

88 anreOpandecKkue BEIPaKCHUS

[ToBTOpEHUE, 0000IICHNE U CHCTEMAaTU3AIINS
89 3HaHWA. MHOTOYJICHBI

[ToBTOpeHue, 0000IIIEHNE U CHCTEMATHU3AIUS
90 3HaHuH. POPMYIIBI COKPAIIEHHOTO

YMHOKCHUS

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS
91 3HaHuM. JInHEeHbIe, KBaIpaTHbIE U

OWKBa/IpaTHBIC YpaBHEHHS

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3AITUS
92 3HaHu#. J[poOHO-paIMoHAIbHBIC YPaBHEHUS

[ToBTOpEeHue, 0000IICHNE M CUCTEMAaTH3AIIHS
93 3HaHUH. 3a/1a4u Ha TPOIIEHTHI

[ToBTOpEHUE, 0000IICHNE ¥ CUCTEMATU3AIHSI
94 3HAHUU. 3aJa4M Ha OBIDKEHHE

[ToBTOpeHue, 06001IEHNE U CUCTEMAaTH3AIUS
95 3HaHMN. 337241 Ha COBMECTHYIO PaboTy

[ToBTOpEHue, 06001IeHNE U cCUCTEMAaTU3alIs
96 3HaHM. Penenue cucrem ypaBHeHUH




[ToBTOpenue, 00600IIEHNE U CUCTEMAaTH3AIHS

97 3HaHUU. JIMHEHHbIE HEPABEHCTBA C OJJHON 1
MIEPEMEHHOMN
[ToBTOpEHUE, 0000IICHNE U CHCTEMATU3AIINS

98 3HaHui. CHCTEMBI JINHEWHBIX HEPABEHCTB C 1
OJIHOY ITEPEMEHHON
[ToBTOpeHue, 00001IEHNE U CHCTEMATU3AITUS

99 3HaHui. HepaBeHCTBa ¢ O/THOM MepeMeHHON 1
BTOPOH CTETICHH
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

100 3HaHu#. Penenne npoOHBIX palMOHATBHBIX 1
ypaBHeHUH. Pemenue 3agau

101 [IpomexxyTounas artectamnus B Gopme 1
WTOTOBOW KOHTPOJIbHON PabOTHI.

102 O0001IeHre U cUCTEMATH3alMs 3HAHUHA 1

OBILIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102
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