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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOI'O OOLIEro
oOpa3zoBaHus: OHA 0OECIIEYMBACT U3YUCHUE APYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO0, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO JIIs
POJODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAyYHBIX MPEACTABICHUH O NPOUCXOXKIEHUU M CYIIHOCTH aire0panyeckux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTUUYECKON HAyKOH SBJIIEHUI U MPOLIECCOB
B MPUPOJEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTHKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
M KaueCTB MBIIUICHNS, HEOOXOJUMBIX JUISl aJlalTallii B COBPEMEHHOM LIM(PPOBOM
obOuiectBe. M3ydenue anreOpbl oOecneynBaeT pa3BUTHE YMEHUS HAOJIOAATH,
CpaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
(dopMmynnpoBath yTBep)KAeHMs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHWM HCHOJB3YIOT JACAyKTHUBHBIC U
WHAYKTUBHBIE PacCyXIeHUs, 0000IIeHNe U KOHKPETU3alnIo, a0CTparupoBaHue H
aHanoruto. OOydeHme  anreOpe  mpeamnosiaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITEJIBHOM ~ JIEATENIBHOCTH O0OYYarolMXCcs, I03TOMY CaMOCTOSITEJIbHOE
peleHue 3a7a4 SBISETCS peann3aluei JesTeIbHOCTHOTO IPUHIINIIA O0yYeHUSI.

B crtpykrype mporpammel yue6HOro Kypca «Ainrebpa» jii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOIUUYECKHE
JMHUM: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIPAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas #u3 3TUX COAEp)KATEIbHO-METOAMYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHCTBYSI C
JpyrMMHU €ro JHHHUAMHU. B Xoje wu3yueHuss y4yeOHOro Kypca oOOydarolumcs
HNPUXOJIUTCS JIOTUUECKU PacCy’k/AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII
s36IK. B CBSI3M ¢ ATHM B mporpammy ydeOHOro Kypca «Anrebpa» BKIIOUEHBI
HEKOTOpBbIE OCHOBBI JIOTHKH, TMPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBIQJACHUIO O0yJarONTAMHUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaruueckoro ssblka. CoxepkareabHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «YMcna M BBIUMCICHUSD CIIY>)KMUT OCHOBOM  JUIs
JAJIbHENIIEr0 U3y4YeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALMUOHAIBHBIMM YHCIAMM, (HOPMHpPOBaAHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEPIIEHHE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHUsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTeMaTHYeCKOTo amnmnapara, HeOOXOAMMOIO JUIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUsl Y4YeOHBIA Marepuan TPYyHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK
A3bIKa JJIA IOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUS IMPOLECCOB U
ABJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOASAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HUH(GOPMATHKW, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUYECTBY.

Copeprxanve QyHKIMOHAIBHO-TpaUuecKon JIMHUM HAIleJIEHO Ha MOJy4YeHue
OOy4YarOIMIMMUCS 3HAHUU O (PYHKUMSIX KaK Ba)KHEHIEH MaTEeMaTHYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMAaTUKU B PA3BUTHH LIMBUIM3ALNN U KyJIbTYpPBI.

CornacHo yueOHOMY MmaHy B 7-9 Kiaccax wu3y4yaeTcsli Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BbIPAKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIHMW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 120 gaca (3,5 yaca B Hezeno), B 8 kiacce — 102 yaca (3 vaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEJIelH0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0]] OT OAHON (HOPMBI 3aIlUCh
npobeit k apyroil. IloHaTHe panyMoOHAIBRHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JelcTBUS €
palMOHAJbHBIMU YKCIIaMH. Pelienne 3amad u3 peanbHON NPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI HAa OCHOBE ONPEJENIECHHUS, 3aliCh 00bIINX yKcel. [IponenTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU M ApoOM B BUJE NPOLEHTOB. TpU OCHOBHBIE 33Ja4yd Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TOpsiMasi MW oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUS C MIEPEMEHHOM. JlomycTuMbIe
3Ha4YECHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmynbl. Berancnenus no gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BHIPAKEHU,
TOXKJIECTBEHHO paBHbIE BBIPAXEHHs, TMpaBWia MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJOOHBIX CIIaracéMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pasHOCTH KBagpaToB. PasinoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEHUU. CoOCTaBIICEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penienne TeKCTOBBIX 3a7a4 C [IOMOILIBIO YPABHEHUM.

JIuneliHOe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM YPAaBHEHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucimoBble MpoMexKyTKU. PaccTosiHue Mexy
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpssimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynaknuu. [padux
¢bynkuuu. CoiictBa GyHkuuii. JIunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pemieHre TUHEHHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
YpPaBHECHUM.

8 KJIACC

Yuciia 1 BBIYMCICHUS

KBaaparHbiii kopeHb U3 uucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BAHUIO YHUCIOBBIX BHIPAXKEHUM
Y BBIUKUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM NoKaszaTeneM u €€ ceorictBa. CTaHIapTHas 3allUCh YHCIIA.

AJireOpanyecKkue BbIPasKeHUS

KBagpaTHblil  TpEXwieH, pa3JIOKEHHE KBaJpaTHOrO TPEXUJIEHA  Ha
MHOKHTEJIN.

Anrebpandeckas ApoOb. OCHOBHOE CBOWMCTBO aire0Opamveckor apoowu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHE, [I€J€HHE aireOpandyeckux Jpooeil.
PannonanbHble BBIpaXXEHHUS U UX TpeoOpa3oBaHu

YpaBHeHusI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOAALINXCS K JUMHEMHBIM U KBAJAPATHBIM.
[Ipocreiime ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

['paduueckas unTepnperanrs ypaBHEHUN C IByMs NEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YPAaBHEHHUU C JBYMS IEepeMEHHbIMHU. l[Ipumepnl peleHus cucreM
HEJIMHEWHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandyeckum CrocoooM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJHOI IEPEMEHHOM.

DOyHKIUU

[Touatue Qynkuun. OOnacTh ONpEAeNieHHs] W MHOXKECTBO 3HAYCHUU
¢ynkunn. CnocoOsl 3a1aHus QyHKIUH.

I'padpux ¢ynxkumuu. Urtenune coilcTB ¢yHKuMH 1o €€ rpaduky. IIpumeps
rpadukoB GyHKIMMA, OTPA)KAIOIIKUX PEATIbHBIE MPOLECCHI.



DyHKIMY, ONKUCHIBAIOLIIME MPAMYI M OOpaTHYIO IPONOPLUOHAILHEIE
3aBHCHMOCTH, HX Tpadukn. OyHKmuE y = x°, ¥y = x°, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHble 4Kclia, MppalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOu. MHOXECTBO NEHCTBUTENbHBIX YUCEI, IEHCTBUTEIbHbBIE YHCIIa
Kak OECKOHEYHbIEC JIECATUYHBIE JpoOH. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JEHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(METHUYECKHE JEHCTBUS C
JEHCTBUTEIILHBIMU YU CIIAMHU.

Pa3meppl 0OBEKTOB OKpYXaroIero MHpa, JJIMTEIBbHOCTh IPOLIECCOB B
OKPY’KaIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUCHNE BEJIMYUHBI, TOYHOCTHh NpubImkenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiapTaToB BEIUYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIMXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHne. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUMU. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEHUE C JBYMs NEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU. Penienue cucrem 1ByX ypaBHEHUH,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Perienne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW NEpeMeHHOH. Pelienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DyHKUNH

KBanparnunas Qynkums, e€ rpadux u cpoiictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHH MAPa0OJIbI.

I'padukn byskmmit: y =kx, y=kx + b, y =k/x, y = x>, y =Vx, y = [x| , u ux
CBOMCTBA.



Yuci0BbIE OCIE10BATEILHOCTH U IIPOrPecCUm

[IoHsiTHE YMCTIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEILHOCTH
PEKyppEeHTHOM (opMyIoit u GOpMyIIoH #-TO YiieHa.

Apudpmernueckass u reomerpuueckas nporpeccun. dopmyinel n-ro uneHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MIEPBBIX /1 YJIEHOB.

N300paxkeHre YIEHOB apU(PMETHUYECKOM W TeOMETPUYECKOW MpOrpeccHii
TOYKaMU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIbHBIM POCT.
Ci1oHbIE NPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOIUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0053aHHOCTEN I'paXkJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTM)KCHMII HAyKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAalpaBICHHOCTH, OCO3HAHWEM BAaXXHOCTH MAaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH JUIS PA3BUTHs LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usmyeckoe BocnuTanme, (GopMHpoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO  00pa3a  KU3HU  (30pOBOE  MHTAaHUE,
cOQTaHCUPOBAHHBIH PEXXKUM 3aHATAW W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOT0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTAlMEN Ha NMTPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW Ccpenpl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIEACTBUM JJISI OKPYXAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIIUMCS YCJOBHSM COUMAJIBHOM UM NMPUPOTHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJEACTBHUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MaTEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOIIEHWH MEXIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENICNICHNs] ~ TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTL W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISBISITP ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
OpOTUBOpeYMsl B (akTax, JAaHHBIX, HAONIOAECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpUM A BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh 0Ka3aTelIbcTBa MaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHBIE JI0Ka3aTesIbCTBA
MaTeMaTHYeCKUx (DaKkToB, BBICTpaMBaTh AapryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pernieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIEHUs, BBIOMpaTh HauOoJiee NOAXONAIIMNA C Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnble ncciienoBareabcKkye 1eMCTBUSA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NpPOOIEMYy,
CaMOCTOATENFHO YCTaHABIMBAaTh HCKOMOE U JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO TTO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYEeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, HMCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH WHGOPMAIMH, TaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJayd  CXeMaMu, AuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCT, WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKECHHBIM
YUHUTENIEM WU COPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHbIe 1elCTBUA:



BOCIPUHUMATh U  (OPMYJIHPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4yi, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkKIaeMOil TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXXIEHUSMU JPYTuX
YYACTHHKOB JHaora, OOHapy»uBaTh pa3jInyue€ U CXOJCTBO NMO3ULUMU, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJCTaBIsATh  pEe3yJNbTaThl  pelIeHHus  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 33J]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH;
NOHMMaTh W HUCIOJb30BaTh  MpPEUMyIIECTBA  KOMaHIHOM  H
UHAMBUAYAJIbHONM paboThl MpU pPELIEHUH YYEOHBIX MaTeMaTHYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOH paboThl, pacHpenenarb BHIbI paboOT, JAOroBapuBaThCH,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCykJaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTHE), BBINOJHATH CBOK YaCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YyHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIATH IUIAH, AJITOPUTM pEeILIeHUs 3a1auu (WM ero
4acTh), BBIOMpaATh CIOCOO pEeHIeHUs ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHThI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI —Ipoliecca U
pe3yibpTaTa peiuieHus MaTeEMaTHIEeCKOM 3a1auu;

NPEeABUETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTHA IMOCTABJICHHON IEIIH
U YCIIOBHSIM, OOBSCHITh MPUYUHBI JOCTH)KCHUS WIIM HEIOCTHIKECHHS 11EIIH,
HaxOJHUTh OMHMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 7 KJjacce OOydYarolMiiCs TMOJYYUT CIIEIYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Yucna v BIYMCICHUA

BrinonHsATh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuUPMETHUECKUE
JIEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

HaxonuTe 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3zHOOOpa3HBIC
CHOoCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuTts OT OgHOW (HOPMBI 3amUCH YHCEN K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyrisaTh yucia.

BpINoJHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YHUCJIOBBIX BbIpRXXCHHUI. BBIMOMHATH AEUCTBUS CO CTENEHSMHU C HATypajbHBIMU
MOKa3aTeIIMH.

[IpuMeHsAT,  NpPU3HAKK ~ JACIMMOCTH,  PA3j0XKEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yAbTaThl pElICHUs 3a7a4 ¢ YUYETOM OrpaHUYEHUM, CBA3AHHBIX CO CBOICTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyecKkue BbIPasKeHUS

Hcnonb3oBaTh alredOpandyeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKECHUNM TPHU 3aJaHHBIX 3HAYCHUSX
EPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — [EJIOTO  BBIpAXEHUS B MHOTOYJICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWieHa Ha
MHOTOWJIEH, TPUMEHSTH (hOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH  CIIAracMbIX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHSI.

[IpumensTh npeodpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHUS Pa3jIMYHbIX 3a]ad
W3 MaTEMaTHUKH, CMEKHBIX MIPEJAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH € HATypaJbHBIMHU IOKA3aTeNsIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pematy NMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBUiia
nepexoa OT UCXOJHOTIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTh rpaduyecKre METOIbI TIPHU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCA PEIIEHUEM JIMHEHMHOIo
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TIpapUKOM, MPUBOJUTH MPUMEPHI PEHICHUS
ypaBHEHUSI.

Pemiath cuctemsl IByX JIMHEHHBIX YPAaBHEHUHN C ABYMs MEPEMEHHBIMU, B TOM
qucie rpaguIecKu.

CocraBnsTh W pemaTh JHWHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN TIO0 YCJIOBHUIO 3a/lauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l TIOJy4YEeHHbIN Pe3yJIbTar.

DOyHKUNHA

N300paxkath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, HHTEPBAJIbl, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTth B KOOPJAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Yy = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MpeAcTaBleHUs W aHanu3a UHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydYarOHIMICS TONYYHUT CIEAYIOIINE
MPEeIMETHbBIE PE3YJIbTATHI:

Yucia 1 BBIYUCTICHUSA

Hcnonp30BaTh HayajdbHbIE MPEICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
quCcell JUIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paXkaTh JEeHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpumMensaTy mOHSATHE apUMETHUYECKOIO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIIOJB3YS TMPHU HEOOXOAMMOCTH KAJIBKYJSATOP, BBINOTHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAIIUX KBaJApPaTHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3anmucu OOJIBIIUX W MaJIbIX YHMCET C MOMOUIBIO JAECATUYHBIX
npo0eii u crenieHeit yucia 10.

AnredpanvecKue BbIPpaKEeHUA

[IpuMeHATh TMOHATHE CTENEHW C LEeJbIM IO0Ka3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTEIIEHH C LEJIbIM MOKa3aTeeM.

BBITIONIHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUIM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIECHAMU U aJIreOpanyecKUMH IPOOSIMH.

PackiiaipiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpumensaTh mpeodpa3oBaHus BEIPAKECHUN JIs1 PEIICHUS PA3IUYHbBIX 33]1a4 U3
MaTEeMaTUKH, CMEKHBIX MPEMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pematp snMHENHbIE, KBaJpaTHbIE YpaBHEHUS M pPalMOHAIbHBIE YpaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMHU.

[IpoBouTh mpocTeiire uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUeCcKUX Mpe/ICTaBIeHU (YCTaHaBINBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUUN pELIeHUs, €CJIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBecHON (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIA C TIOMOILIBIO COCTaBJI€HUS YpPAaBHEHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJTYUYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JI1 CPAaBHEHUS, OLICHKH,
pelarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauyuecKky0 WUTIOCTPALMIO MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumMaTh ¥ KCMONB30BaTh (DYHKIIMOHANBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENITh 3HaueHHe (YHKLIMHM O 3HAYEHUIO
aprymMeHTa, OIpeaeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku daeMeHTapHBIX GYHKIIUNA BUJIA:

y=k/x, y=x%y=xy =[x, y = VX, omuchIBaTh CBOWCTBa YHCIOBOIA
byHkmn 1o e€ rpaduky.

K xoHuy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOIYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucna v BIYMCICHUA

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHATIBHBIE U UPPAIIMOHAJIbHBIE YHCTIA.

BoInonHATE  apuMeTHUYeCKUe JEWCTBHS C pPAlMOHAIBHBIMU YHUCJIaMH,
codeTrass YCTHbIE M NHUCHBMEHHBbIE TMPUEMBI, BBINOJIHITh BBIYMCICHUS C
UPpalMOHATBHBIMU YHCTIAMHU.



HaxoauTh 3HadeHWsl CTENEHEW C MEIbIMH II0Ka3aTesiMU M KOPHEN,
BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriare JI€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHbIE YPABHCHUS, YPABHEHUS, CBOISIIMECH K
HUM, NPOCTEeNIe TPOOHO-pallMOHATbHBIE YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JIBYMs NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISIETCS JIUHEHHBIM.

Pemiath TekcTOBbIE 3ajayM  aNreOpPaMvYecKUM CIIOCOOOM € ITOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMECHEHHEM TpauiecKuX IpeAcTaBieHui (yCTaHABINBATh, HMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBbKO, U
nmpouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIIEHHE HEPAaBEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C MOMONIBIO
CHUMBOJIOB.

Pemiatp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMChIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMHU U3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU

pacmoioKeHHe Ha KOOPJIMHATHOM IIOCKOCTH rpadukoB QyHKIM Buaa: y = kx, y
=kx+b y=kixy=a’+bx+c y=x,y=1x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U M300paXkaTh CXEMaTUYECKU IpadUKU KBaApAaTUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTHyHyr0 (QyHKIHIO 1O (HOpMYJE, IPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMI U3 peanbHOM XKU3HH, (PU3UKHU, TEOMETPHUHU.

YuciioBbIe MOCTEI0BATEIBLHOCTH W POrPeccum

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECcCUr MpH
Pa3HbBIX CrIoco0ax 3agaHusl.

BbINONMHATE  BBIUMCIAEHHS C HUCHOJb30BaHUEM (OPMYNIT N-ro 4ieHa
apu(MeTnYecKoi 1 reoMeTpUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxxkath 4ieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPJIUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIa4d M3 PeaJbHOM KU3HM (C MCIOJIB30BAHUEM KaIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHH).

HOACHUTEJIBHAA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pAa3AeNIOB UIKOJBHOW MaTE€MaTUKH,
UMEIOIINUNA CBOEH LENbI0 00ECIeUnTh M3YYEHUE CBOMCTB M pa3sMepoB (uryp, mx
OTHOUIEHWI M B3aUMHOE pPAacOJIO)KEHHE, ONHUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4YeHHs IeOMETPUM Ha YPOBHE OCHOBHOIO
oOurero oOpa3oBaHUsl 3aKIIOYAETCS B TOM, YTO OOYyYaIOUIUMICS YUUTCSA MPOBOJIUTH
JTIOKa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHHUS, TOKA3bIBaTh
VCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPHUMEPBI K JOKHBIM, MPOBOAUTH
pacCyKIeHuss «OT IPOTHBHOIO», OTJIMYATh CBOMCTBA OT IIPU3HAKOB,
(bopMyIMpOBATH OOPATHBIE YTBEPKIACHUS.

BTopoii 1enpt0 M3ydeHUsT TE€OMETPUM SIBJSIETCA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MaTEeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]ad,
BCTpEUAIOUMXCd B pealdbHOH »ku3HU. OOywarommuiics JODKEH HayYUThCS
ONPENENUTh F€OMETPUUYECKYIO (DUTYpPY, OMUCATh CIOBAMM JAHHBIM 4YEpTEXK WIH
PUCYHOK, HAITH IJIOLIAAb 3€MEJIIBHOIO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO KaOens wiu TpeOdyeMmble pa3Mephl rapaxa s aBTOMOOWIISL.
OTOMY COOTBETCTBYET BTOpAs, BBIYMCINTEIbHAS JIMHUS B U3YYCHUH T€OMETPHM.
[Ipu pemeHuu 3amay NPAKTUUYECKOTO XapakTepa OOy4arOUIUMHCs YUYUTCS CTPOUTH
MaTE€MaTUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTYallUid, MPOBOAMTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBAaTHOCTD MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaitHe BaHO MOAUYEPKUBATH CBA3M TE€OMETPUU C JPYTMMH Y4YEOHBIMU
npeIMEeTaMi, MOTUBUPOBATh MCHOJIb30BATh ONMPENEIEHUs TEOMETPUUECKUX PUTYD
U TOHATHH, EMOHCTPUPOBATH MPUMEHEHUE NOJYYEHHBIX YMEHHA B (PU3HUKE U
TeXHMKe. OTH CBs3W Hambojee spKO BUIHBI B Temax «BekrTops,
«Tpuronomerpuueckue cooTHomweHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VY4eOHblli Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Ieiibl
comepxkanusi: «['eomerpuueckue ¢urypel U uX CBoMcTBa», «M3mepenue
Ir€OMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpPAMHATBHI Ha  IUIOCKOCTH»,
«Bekrtops», «JIBrxkenus miockoct, «IIpeodpasoBanus mo100us».

Ha n3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 Kiiacce
— 85 uacoB (2,5 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B HeJEN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbubie nousatus reomerpun. Touka, psiMasi, OTpE30K, JIyd. YToJI. Buasl
yriioB. BeprukambHble U CMEXHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh ¥ EPIIEHIUKYIAPHOCTD NIPSMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOH CHUMMETPUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAKOIIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOMIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Mennana, OMcceKTpuca, uX CBOMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMM  TPEyroJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKU pPaBHOOEAPEHHOTO TpeyroidpHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENIBbHBIX IPsMBIX. CyMMa YIJIOB TPEyIrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. (CBOWCTBO MEIHMAHBl MPSAMOYTOJIBHOIO
TPEYroJIbHHKA,  IPOBEAEHHOM K  runoreHys3e. lIpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousblieM yriie U OOJbIIeil CTOPOHE TPEYToJbHUKA.
IleprieHIUKYIISp U HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yriia W CEpeIUHHBIN
MIEPIIEHINUKYJISP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy>XKHOCTb M KpyI, XOpJa MW JuaMeTp, HuX CBoMcTBa. BzaumHoe
pacCIIOIO)KEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas u cekymas K OKpYy»KHOCTH.
Okpy>XHOCTb, BIIMCAaHHAas B YroJ. BnucaHHas W ONKMCAaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npusHaku 1 cBOMCTBa. YacTHeie
cillydau MapajuieslorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX HPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsiMmoyroJibHast Tpanenus.

Meron yanBoenus menuansl. LlentpanbHas cumMmerpus. Teopema daneca u
TEOpEeMa O IPOMOPLHMOHATIBHBIX OTPE3KAX.

Cpennue JIMHAM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojapHUKa.

[Togobue TpeyrodbHUKOB, KoddduimeHnt mnoxodus. I[lpusHaku mnomoOus
TpEeYroJbHUKOB. [[puMeHeHne noqo0ust mpy peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa momaneii reomerpudeckux ¢uryp. DopMynbl ajs TUIOMIAH
TpPEYroJIbHUKA, Mapajienorpamma, pom6a u Tpaneuud. OTHOILIEHUE IJIomaaei
noJ00HBIX GUryp.

Brruncnenne niomanaend TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUTrOHOMETpUYeCKHe (YHKIIUH
yrioB B 30, 45 u 60°.

BrnivcanHele W UEHTpAIbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM U XOpJIOH.
Yrael  Mexay ~XOopJAaMu WA CEKyIIMMHU. DBrnucanHble ©  ONHCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosioxkeHue JByX OKpyxkHocren. Kacanue
okpyx)HocTei. O01IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOK1ECTBO. DOPMYIIBI TPUBEICHUS.

Pemienne TpeyronpHuKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHYECKMX 3a1ad C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BEICHHM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bektop, anuHa  (MOIylb)  BEKTOpa, COHAIpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJIECHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatel BekTopa. CKalnsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMON U OKPYKHOCTHU
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M NMpSAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBwibHBIE MHOTOYTrOJbHHMKU. [[nmuHa oOKpyxkHOCTH. [I'pamycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHUE UIMH JyI OKpyXHocTeu. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKeHMsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHU (QUTyp (dJIeMEHTapHbIe
npeactaBienus). [TapannensHblit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOIUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0053aHHOCTEN I'paXkJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTM)KCHMII HAyKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAalpaBICHHOCTH, OCO3HAHWEM BAaXXHOCTH MAaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH JUIS PA3BUTHs LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usmyeckoe BocnuTanme, (GopMHpoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO  00pa3a  KU3HU  (30pOBOE  MHTAaHUE,
cOQTaHCUPOBAHHBIH PEXXKUM 3aHATAW W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOT0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTAlMEN Ha NMTPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW Ccpenpl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIEACTBUM JJISI OKPYXAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIIUMCS YCJOBHSM COUMAJIBHOM UM NMPUPOTHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJEACTBHUSA, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

Bba3oBble 1oruyeckue aeiicTBUA:

e BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MAaTEeMaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAy HOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  IOHATHM, YCTAaHABIMBATh  CYLICCTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUsS i OOOOIIEHHWS W CpPAaBHEHMS, KpPUTEPUHU
IIPOBOJMMOTI0 aHAJIN3A;

e BOCIpUHUMATh, (OPMYJIHUPOBaTH U  NIPEeOOpPa3OBbIBATh  CYXKIACHMS:
YTBEpAUTENIbHbIE W OTpPULATENIbHbIE, €IWHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpeYHsl B (akTaxX, [aHHBIX, HAONIONEHUSIX U YTBEPXKICHUSAX,
npeaiaraTh KPUTSPUH TS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JeNaTh BBIBOJABI C HCIIOIH30BAHUEM 3aKOHOB JIOTWKH, JACTYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIFOUCHH 110 aHAJIOTHH;

pa3bupaTth JT0Ka3aTeahbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TPSIMBIC U OT
MPOTHUBHOT0), TPOBOJIUTH CAMOCTOSATEIBLHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpaWBaTh apPTyYMEHTAIUIO, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3ajau (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJiee TOIXOMANUH ¢ y4ETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
(GbopMyaMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NpodiieMy,
CaMOCTOSITEJIPHO ~YCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATh
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKLy COOOM;
CaMOCTOATEIHHO (POPMYyIHUPOBATH 00OOIIEHNS U BBIBOJIBI MO pe3ybTaTaM
MPOBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;

IPOrHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, A& TAKKE BBIJBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMALIMM, JTAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOPMAUMU U WUIIOCTPUPOBATH
pellaeMble 3aJaud CXeMamH, AuarpaMMaMH, HWHOW Trpadukoil W HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb MH(OpPMALMMU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
yUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble )]EﬁCTBPIH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHUH C YCIOBUSIMU
U LEJISIMU OOIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEIICHUS
3aJla4u, KOMMEHTHUPOBATh TIOJTYyUYEHHBIA PE3yJIbTaT;

B XOJIe OOCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOM TEMBHI,
poOJIeMBI, PEIIaeMoON 3a/au, BHICKAa3bIBaTh UCH, HAIICIICHHBIE Ha TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JHajora, OOHAPYKMWBAaTh PAa3JIMUUE W CXOJCTBO IO3WIIUH, B
KOppeKTHOH popme hopMyIupOoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3yNbTaThl  PEIICHUS 3a/1a4w, HKCIIEPUMEHTA,
WCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (hOpMaT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAIUN U OCOOCHHOCTEH ayITOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHHONW M WHIUBUTY AIbHON
paboThI MPU PEIICHUH YICOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1€ COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboThl, pacmpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYKJIaTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX ¢opmax paboTel (00CyX)aeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JICHCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOIMMN MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBbHBLIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PELICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEHIEHUI ¢ Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTpOJIb, 3MOIII/IOH2UII)HLII71 HHTECJICKT:

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJICHHBIX OIMHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIEITEIbHOCTH MOCTABJICHHON LIEJH U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTHKECHHS e,
HaXOJUTh OIIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY .

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiiCs TMOJMYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TE€OMETPHUYECKHE (UTYpBI, OMNPEACNsITh UX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TeoMeTpudeckue (GUTyphl, BBITIOIHSTD
YEpPTEXKU M0 YCJIOBUIO 3a4aud. M3MepsTh JMHEHHBIE W YTJIOBBIE BEIWYHWHBL.
PemaTe 3a1aun Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIWYUH YIJIOB.

Jenatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peaNbHON >KM3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
O0OBEKTOB T10 TOPSIIKY BETUYUHBI.

CtpouTh 4epTeKHU K FTEOMETPUUECKUM 3a]]a4aM.

Ilonp30BaTbCAd MpPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPH PELICHUU 3a]1a4.

[IpoBONUTE JTOTHMYECKUE PACCYX ICHUS C UCIOJIB30BAHUEM T€OMETPUUYECKHUX
TEOPEM.

ITonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, B PEIICHUN FT€OMETPUUYECKUX 3a]1a4.

OrnpenensTe napauieIbHOCTh IPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajjieabHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOW 10 TOYEK APYTOU MPSMOM.

Pemiats 3aaumn Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJIUTh YHUCJIOBbIE W OYKBEHHbIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUMX 3aJadyax C HCHOJIb30BAHUEM CYMMblI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHNU JIBYX MNapajyIeIbHbIX MPSAMBIX CeKylleh. Pemate mpakTuyeckue
3aJ]a4M Ha HAXOXKJICHUE YTIJIOB.

Brnagere mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACNSITh
OMCCEeKTPUCY yIJia U CepEIUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK FeOMETPUUYECKUE
MECTa TOYEK.

@opMynUpOBaTh ONPEAECIEHUS OKPYKHOCTH W KpPyra, XOpAbl U JIHAMETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
pelIeHnHy 3a1a4.

Brnagete MOHSATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYrOJIbHAKA IIEPECEKAIOTCSI B OJAHOM TOYKE, WU O TOM, YTO CEpPEIAUHHBIC
MEPIEHIUKYJISPBl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPY)KHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHS.



[Tonp30BaTHCSA MPOCTENIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, [TOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHumy oOyuenuss B 8 kJjacce oOydYarolmuiicsi MOJYYUT CIIEAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS X CBOMCTBAMU IPH PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATH CBOMCTBAa TOYKHM IEPECEUECHMs] MEIMAaH TPEyrojbHUKa (LEHTpa
Macc) B PELICHNH 3a/1a4.

Bnanets noHsiTMEM cpeqHEN JUHUU TPEYTrOJIbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA IPH PEUICHWH TeoMEeTpUYecKHX 3anad. [lomp3oBaThCs Teopemon
dajieca ¥ TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PELLICHHUS
IIPAKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThess Teopemoirt [ludaropa nns pemieHus: TEOMETPUUECKUX H
IIpaKkTU4YeCKuX 3anad. CTpOUTh MaTeMaTHYECKYH) MOJENb B INPAKTHYECKUX
3aJlayax, CaMOCTOSITENIbHO JeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete DOHATHSAMUM CHUHYCa, KOCHHYCa MW TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPAKTUYECKUX 3a]a4.

Boruncnsts (pa3inuuHbIMU CIOCOOAMM) TUIOHIAAb TPEYTOJIbHUKA U TUIOUIAJH
MHOTOYTOJBHBIX  (Quryp (mosib3ysich, TI€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHATH MOTyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagete NOHATHAMM BIHCAaHHOTO M UEHTPAJIBHOIO YIila, MCIOJIb30BATh
TEOPEMbI O BIIMCAHHBIX yriaX, yriax MeXay XOopJaMu (CEeKYIIMMH) U yIiie MEXIY
KacaTeIbHOM M XOPAOU NPH PEIICHNH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONHMCAHHOIO YETHIPEXYTOJbHUKA, INPUMEHSITh CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIENIM JUISl 3a/1ay PeaIbHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHHEM TMOJ00uS U TPUTOHOMETPUHU (MONB3YsCh, TIAE€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiics TMOIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJOB, HAaXOIUTh C HX
INOMOIIbIO Pa3IUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJBbKYJIATOPA) JJIMHBI
Y YIJIBI 17151 HETaOIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (popMyliaMH NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHHUS COOTHOIICHHH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOKIECHUS PA3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pELICHUH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHSIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Guryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
buryp, yMmMeTb BBIYUCIATH JUIMHBI M HAaXOJWUTh YIJbl y NOAOOHBIX QUryp.
[IpuMensaTh cBOMCTBa MOMO0OMS B MPAKTUUYECKUX 3ajadax. YMETh MNPUBOAUTH
MPUMEPHI TOI0OHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tosp30BaTHCS TEOPEMAMU O NMIPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOPAMH, MOHMMATh HMX TE€OMETPUUYECKUA U (PU3UYECKHI
CMBICJ, TMPUMEHATh HMX B PEIICHHH T€OMETPUUYECKUX M (PU3NYECKUX 3a/ad.
[IpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMSI IJIUH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Branete NMOHATHAMM NMPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH M PaJUaHHOW Mephl YIVIa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsITh MoJy4yeHHbIE YMEHHS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUHM (DUTYp, HNPUMEHSTh JIBHIKECHHUS
IUIOCKOCTH B MPOCTEMIINX CITyYasix.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJIENIU JIIS1 3a/1ay peasibHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HS M TPUTOHOMETPUYECKUX (PYHKUIUH (MOJB3YyACh, I/
HEO0OXO0IUMO, KATBKYJISATOPOM).

INOACHUTEJIBHAS 3AIINCKA

B coBpemMeHHOM H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYMMOCTb, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUTIOKEHUM, TaK
U UX POJU B 00pa30oBaHUU, HEOOXOAMMOM KaXXJIOMy 4esnoBeKky. Bo3pacraer uncio
npodeccuii, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcsi xopolas 0a3oBasi MOArOTOBKA
B 00JacTH BEpPOSITHOCTA W CTaTUCTHKH, Takas TMOATOTOBKAa BaKHA JUIS
MIPOJIOJKEHUs 00pa30BaHUs U JIJIsl yCIEIHON TpodecCuoHaIbHON Kapbhephl.



Kaxxnplii 4enoBeK MOCTOSTHHO MPUHUMAET PEUICHUS HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A JI7I1 000OCHOBAHHOT'O MIPUHSTHUS PEIICHUS B YCIOBUSIX HEIOCTaTKA
WU M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOPOIIO c(hOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIICHHUE.

NMeHHO mOo3TOMY OCTpO BCTaJia HEOOXOAMMOCTH CHOPMHPOBATH Yy
oOy4varonuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B ce0sl B KaueCcTBe
HEOThEMJIEMOM  COCTaBIISIIOIIEH  YMEHHE  BOCIHPUHHUMATh U KPUTHYECKHU
aHAJTM3UPOBATH MHPOPMAIIUIO, PEJICTABICHHYIO B pPa3IUuYHbIX (hopMax, TOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTHUX pEaJbHBIX IPOLIECCOB M 3aBHCUMOCTEH,
MIPOU3BOJIUTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIK3a U
MPEACTABICHNS JAHHBIX W3 Pa3IMYHBIX cpep KU3HU OOIIecCTBAa M rOCyJapcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpPraHU3alliy Mepedopa U Mmojcyéra 4ucia
BApUAHTOB, B TOM YHCJI€ B IPUKJIAJAHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAaMHU TE€OPUHU
rpadoB co3/1aéT MaTeMaTUYeCcKuil (yHIaMeHT 1Ji1 POpMHUPOBAHUS KOMIIETEHIIUN B
ob6nacty uHPOpPMATUKH W MUGPPOBBIX TeXHOJOTHH. [Ipy M3yueHUU CTATHCTHKU |
BEPOSITHOCTU 00OTalaTcsl MPEACTaBICHUS OOy4YalIIMXCd O COBPEMEHHOM
KapTUHE MHUpa M METOJax €ro HccliieqoBaHus, (GOpMHUPYETCS MOHUMAHHUE POJIH
CTATUCTUKHU KaK UCTOUYHHMKA COLUAJIBHO 3HAYMMON MH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUSI.

B cOOTBETCTBUMU C MaHHBIMU HEISIMU B CTPYKTYpe MPOTPaMMbl Yy4e€OHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHMs BbIIEIEHBI
CIIEIyIOIME COAepkKaTenbHO-MeToAnYeckrue auHUM: «lIpencraBieHne NaHHBIX U
omucarelbHas CTAaTUCTUKA», «BepoATHOCTH», «DIEeMEHTHl KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Copepxanue nunuu «lIpeacraBieHue NaHHBIX U ONMUCATENbHAs CTaTUCTUKA
CIIY>)KUT OCHOBOWM 1Ji1 (pOpMHUpPOBAHUS HABBIKOB palbOThl ¢ uH(OpManuei: oT
YTeHUS W WHTEpIpeTanuu WHPOpMAINK, TMPEACTABICHHOW B TaOIMIax, Ha
quarpaMMmax W rpadukax, g0 cOopa, NpEICTaBlIeHHWs W aHaldu3a JaHHBIX C
WCIIOJb30BaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHUS.
PabGortas ¢ naHHBIMH, OOy4aroIIMecs ydaTcsi CUUTHIBATb U HUHTEPIPETUPOBATH
JIAHHbIE, BBIJBUTaTh, apTyYMEHTHUPOBATh U KPUTHUKOBATH MPOCTEUIINE TUIOTE3HI,
pPa3MBIIUIATh HaJ (DaKTOpaMu, BBI3BIBAIONIUMU H3MEHYMBOCTh, U OLIEHUBATH UX
BJIMSIHUE HA PACCMaTPUBAEMbIC BEJTUYMHBI U MPOIIECCHI.

NHTYyNTHBHOE MPEICTABICHUE O CIy4allHOM M3MEHUYHMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH M TEHACHUHUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
WU3YUYCHHS] TEOPUU BEPOSITHOCTEH. boibllloe 3HAYEHHE HMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMHU.



[ToHsiTHEe BEPOSTHOCTH BBOJMTCS KaK Mepa MPaBIONONO0OWS CIIy4ailHOTO
coObrtTusi. [lpm wu3ydyeHun yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJAMUA  BBIYMCIIEHUS  BEPOATHOCTEM B CIIyYalHBIX
AKCIEPUMEHTAX c PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, TIO3BOJISIIOIIIUMHU CTABUTh U peliaTh 0OJIee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HadallbHbIE MPEJCTaBICHUS O CIyYalHbIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOXECTBaMU M OCHOBHBIMHU OIEpalMsIMUA HaJ MHOXECTBaMH, PACCMATPUBAIOTCS
MpUMEPBbl IPUMEHEHUS ISl PEUICHUs 3a]ay, a TaKkKe HCIIOJIb30BaHUA B JIPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IIpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHBIM Kypc «BepoATHOCTh M CTATHCTHKA», B
KOTOpBIM  BXxonmatr paszaensl: «llpencraBieHne MaHHBIX W ONKCATENIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KoMOMHaTOpuku», «BBenenue B
Teoputo rpadoBy.

Ha usyuenne yueOHOTO Kypca «BeposTHOCTh U cTaTucThkay otBogutcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AUArpamm, rpadukoB. 3aroJIHEHHE
Ta0NHIl, YTEHWEe W TIOCTPOCHUE JuarpaMMm (CTOJIOMKOBBIX (CTONOYATBHIX) U
KpyroBbiX). UteHune rpadmKoB peajbHBIX MpoiieccoB. M3BnedeHue mHbopmamuu
U3 MarpaMM U TaOJHIl, UCTIONb30BaHUE U MHTEPIPETALUS TAHHBIX.

OnucartenbHas CTaTUCTUKA: cpefHee apu(MeTUYecKoe, MeJIWaHa, pa3max,
HanOOJIbIlIeE W HAWMEHBINIEEC 3HAUCHUS Ha0Opa YHCIOBBIX AaHHBIX. [IpumMeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aiiHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTH U
gacToTa. Poib MaJIOBEPOSATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MPUPOJIC
U B oOmmecTse. MoHETa M UrpaJibHAsI KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmua, pedbpo. Cremenp BepmuHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBienue o cBsznoctu rpada. enu u nukiel. [yt B
rpadax. O6xon rpada (sinepoB nyTh). [IpencraBienne 006 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpagos.

8 KUIACC

[IpencraBnenue JaHHBIX B BHJIE TAaOIUII, TUarpamMmm, rpaduKoB.

MHOX€ECTBO, DJIEMEHT MHOXECTBA, HOJIMHOXecTBO. Ormnepauuu Haj
MHOKECTBAMU: OOBEIMHEHME, IepeceueHue, aonojgHeHue. CBoilcTBa omnepanuii
HaJ] MHOXXECTBAMM: TEPEMECTUTENbHOE, COYETATEeNbHOE, pPACHPEIEIUTENBHOE,
BKItoueHus. lcmonb3oBaHue rpaduueckoro MPEACTABICHUS MHOMXKECTB IS
OIMCAHMSI PEAJIBHBIX ITPOLIECCOB U SIBJIICHUW, IPU PELICHUY 3a/1a4.

W3mepeHne paccenBaHMs NAaHHBIX. J(Mcliepcus M CTaHJAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OpOB. JlnarpaMmMa paccemBaHus.

OnemeHTapHble COOBITHS cilydaiiHOro omnbiTa. CioydaiilHblE  COOBITHSL.
BepostHocT  coObiTuil. OmnbITBl  €¢  PABHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
cobpiTusasMu. CitydaiiHbiil BbIOOP. CBSI3b MEX/ly MaJOBEPOSITHBIMU U IIPAKTHUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXAY UYMCIOM BepliMH U uuciaoMm pédep. Ilpasuio
yMHOXkeHUs. Pemienue 3aaa4 ¢ moMoIpto rpados.

[IpoTuBomnonoxubie coObiTust. [uarpamma Oitnepa. OObeguHEHHE U
nepeceyenre coobiTuil. HecoBmectHbie  coObituss. @opMyna  CIOXKEHUS
BEPOSTHOCTEU. YCIOBHAsE BepOATHOCTh. [IpaBmiio ymHOxeHusa. HeszaBucumsblie
cobeiTus. IlpencraBieHue skcnepuMeHTa B BHJE JAepeBa. PemeHue 3amay Ha



HaxO0XXJICHUE BEPOSTHOCTEH C MOMOUIBIO JEpeBa CIYyYalHOTO 3KCIIEPUMEHTA,
auarpamm Jiiepa.
9 KUIACC

[IpencraBienne JaHHBIX B BUAe TaOJWIL, JauarpamM, rpaduKoB,
WHTEpIIpeTanus TaHHbIX. YTeHue U MOCTpOeHUE TabJull, Juarpamm, rpadukoB mno
peaIbHBIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CoueTaHuss U 4UCIO coueTaHui. TpeyroabHUK
[Tackans. Pemenue 3a1a4 ¢ UCOIb30BAHUEM KOMOMHATOPHUKHU.

['eomeTpuueckas BepossTHOCTh. CiydyaiiHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heypaua. Cepusi UCHBITAaHUKA JO MEPBOro YycIexa.
Cepust ucnbiTanuii bepHymmn. BeposTHocTH COOBITHM B CEpUM  HCIBITAHUM
bepnymm.

CnyyaiiHas BeJIMYMHA W pacOpeliesieHHe BEepoATHOCTEeW. MaremaTudyeckoe
OXuJaHue W jaucnepcus. IIpuMepbl MareMaTHM4eCcKOro  OXHUAAHUS — Kak
TEOPETUYECKOI0 CPEAHEr0 3HAYCHUsS BEJIMYMHBL. MaremaTtnueckoe OXUIAAHUE U
JIUCIIEpCUSl CIIyYaMHOW BEJIWYMHBI «YHUCIO YCIIEXOB B CEpPUM UCHBITAHUMN
beprymm».

[Tonarne o 3akoHE OONBIIKMX YHCell. M3MepeHHre BEpOSTHOCTEH C TOMOIIBIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«BepoATHOCTD M CTaTUCTUKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOIUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0053aHHOCTEN I'paXkJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTM)KCHMII HAyKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAalpaBICHHOCTH, OCO3HAHWEM BAaXXHOCTH MAaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH JUIS PA3BUTHs LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usmyeckoe BocnuTanme, (GopMHpoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO  00pa3a  KU3HU  (30pOBOE  MHTAaHUE,
cOQTaHCUPOBAHHBIH PEXXKUM 3aHATAW W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOT0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTAlMEN Ha NMTPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW Ccpenpl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIEACTBUM JJISI OKPYXAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIIUMCS YCJOBHSM COUMAJIBHOM UM NMPUPOTHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJEACTBHUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble ornueckue aAeiicTBU:

e BBIABJISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHUYECKHUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy TMOHATUAMH, (POPMYyIHPOBATH
OTIpeNielICHUS]  TIOHSITHM, YCTAaHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKanuu, OCHOBaHUA g OOOOIIEHHS W CpPaBHEHHS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpeYHsl B (akTaxX, [aHHBIX, HAONIONEHUSIX U YTBEPXKICHUSAX,
npeaiaraTh KPUTSPUH TS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JeNaTh BBIBOJABI C HCIIOIH30BAHUEM 3aKOHOB JIOTWKH, JACTYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIFOUCHH 110 aHAJIOTHH;

pa3bupaTth JT0Ka3aTeahbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TPSIMBIC U OT
MPOTHUBHOT0), TPOBOJIUTH CAMOCTOSATEIBLHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpaWBaTh apPTyYMEHTAIUIO, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3ajau (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJiee TOIXOMANUH ¢ y4ETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
(GbopMyaMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NpodiieMy,
CaMOCTOSITEJIPHO ~YCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATh
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKLy COOOM;
CaMOCTOATEIHHO (POPMYyIHUPOBATH 00OOIIEHNS U BBIBOJIBI MO pe3ybTaTaM
MPOBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;

IPOrHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, A& TAKKE BBIJBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMALIMM, JTAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOPMAUMU U WUIIOCTPUPOBATH
pellaeMble 3aJaud CXeMamH, AuarpaMMaMH, HWHOW Trpadukoil W HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb MH(OpPMALMMU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
yUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble )]EﬁCTBPIH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHUH C YCIOBUSIMU
U LEJISIMU OOIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEIICHUS
3aJla4u, KOMMEHTHUPOBATh TIOJTYyUYEHHBIA PE3yJIbTaT;

B XOJIe OOCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOM TEMBHI,
poOJIeMBI, PEIIaeMoON 3a/au, BHICKAa3bIBaTh UCH, HAIICIICHHBIE Ha TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JHajora, OOHAPYKMWBAaTh PAa3JIMUUE W CXOJCTBO IO3WIIUH, B
KOppeKTHOH popme hopMyIupOoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3yNbTaThl  PEIICHUS 3a/1a4w, HKCIIEPUMEHTA,
WCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (hOpMaT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAIUN U OCOOCHHOCTEH ayITOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHHONW M WHIUBUTY AIbHON
paboThI MPU PEIICHUH YICOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1€ COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboThl, pacmpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYKJIaTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX ¢opmax paboTel (00CyX)aeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JICHCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOIMMN MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBbHBLIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PELICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEHIEHUI ¢ Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTpOJIb, 3MOIII/IOH2UII)HLII71 HHTECJICKT:

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJICHHBIX OIMHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIEITEIbHOCTH MOCTABJICHHON LIEJH U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTHKECHHS e,
HaXOJUTh OIIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY .

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiiCs TMOJMYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yurare uHOpMAIUIO, NPEACTABICHHYIO B TalOnWIax, Ha JuarpaMmax,
MPEACTaBIATh JIAHHBIE B BHUJE TaOJMIl, CTPOUTH AHArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUYCHUI.

OnuceiBaTb ¥ UHTEPOPETUPOBATH  pPEAJbHBIC  YHCIIOBBIE  JIAHHBIE,
MPE/ICTaBJICHHBIE B TA0JINIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh [J1 ONHMCAHUS [AHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
cpeaHee apudMeThueckoe, MeauaHa, HauOOJblllee W HAWMEHbIIEE 3HAYCHUS,
pa3max.

NmeTp mpencraBieHHe O CIIydalHOM HM3MEHYMBOCTM Ha MpUMEpax ILEH,
(bu3NYEeCKUX BEIUYMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

K xoHny oOyuenuss B 8 kJjacce oOydyaromuiicsi MOMYYUT CIIEIYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

W3BnekaTte M mnpeoOpa3oBbIBaTh MHPOPMALIUIO, MPEJCTABICHHYIO B BHUJC
Talaul, quarpamm, rpauKoB, IPEACTABIATh JIaHHbIC B BUJIC TAOJUII, JUarpamMm,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TIOMOIIBID CTATUCTUYECKUX IOKa3aTeslel: CpelHUX
3HAYEHUN U MEep paccernBaHus (pa3max, JUCIEPCUs U CTaHAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YACTOTHI COOBITUM, B TOM UYHCIIC
0 pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUA.

HaxonuTe BEpOATHOCTH CIyYailHBIX COOBITHH B OMBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B OMNbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcmonp30oBaTh rpaduyecKkue MOJCIH: JACPEBO CIyYalHOTO JKCIEPUMEHTA,
JyarpamMMsbl Diljiepa, YucioBasi mpsiMast.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOECTBO,  BBIIIOJIHATH
omepalMu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, JOMOJHEHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduueckoe MPENCTaBICHUE MHOXXECTB M CBSI3CH MEXIY
HUMH JIJI1 ONMCAaHMS TIPOLIECCOB M SIBJICHUI, B TOM YHCIIE NIPU PELICHUU 33/1a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHumy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOJMYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W 1mpeoOpa3oBbiBaTh WHGOpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUAEC TaOmull, Auarpamm, rpadukoB, MpPEACTaBISATH
JAaHHBIC B BUC TaOIUI, TUarpamMm, rpad)uKoB.



PemaTte 3amaunm oOpraHM30BaHHBIM TEpeOOPOM BApUAHTOB, a TaKXKe C
MCI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU [JI1 MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPEJIHUE 3HAUEHUSI U MEPBI PACCEHBAHMUSL.

HaxonuTe 4acTOThl 3HAYEHHU M 4acTOTHI COOBITHS, B TOM YHUCIE TOJb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOSITHOCTH CIIy4alHBIX COOBITHM B M3YUYEHHBIX OIBITAX, B TOM
YHUCJI€ B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSIX
WCIIBITAHUU JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIn.

NmMeTs mnpencraBieHUE O CIy4allHOM BEJIWYMHE W O paclpeleieHUU
BEPOSITHOCTEH.

NmMeTh mnpencraBieHHME O 3aKOHE OOJBIIMX YHCENI KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHUCET B
pUPOIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHbIE (HM(ppOBbIE)

Ne n/m KoHnTpoJbHbIe
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCYpPChI
padoThbI
1 Yucna u BelunciieHus. PanmonaabHbIe 29 1 bubnuoreka [JOK
yucia https://m.edsoo.ru/7f415b90
[Ipocreiimme reomeTpudeckue GUTypsl U uchi.ru
2 UX CBOMCTBA. MI3MepeHne reoMeTpuuecKux 14 resh.edu.ru
BEJIINYHH yaklass.ru
3 IIpencrasnenune naHHBIX 7
bub6nunoreka [IOK
4 Anrebpanueckue axe 32 1
FITEOPATIECKHE BHPDRCHHA https://m.edsoo.ru/7f415b90
uchi.ru
5 TpeyronpHUKH 27 1 resh.edu.ru
yaklass.ru
6 OrnucarenpHas CTaTUCTHKA 9
but6moreka [JOK
7 vy 25 1
DABHCHILT H fiepaBerctsa https://m.edsoo.ru/7f415b90
[TapannensHbIe MpsIMBIC, CyMMa YTJIOB uchi.ru
8 P P s Y 18 1 resh.edu.ru
TpPEeyroJbHUKa
yaklass.ru
9 Cryualinas ”3BMEHYMBOCTh 6
bub6moreka [JOK
10 K . @ 30 1
OOPIMHATEL M IPaHiH. PyHKILi1 https://m.edsoo.ru/7415b90
11 OKkpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 uchi.ru

MOCTPOCHUS

resh.edu.ru



https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/

yaklass.ru

12 Beenenue B Teoputo rpagos 4
13 BeposATHOCTB ¥ 4acToTa CIIy4aitHOro 5
coOBITHS
bu6mmoreka [JOK
14 losTopenne i 06obmerme 18 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 238



https://www.yaklass.ru/

8 KUIACC

HanmeHnoBaHue pa3ie/ioB U TeM

KoanuyecTBO 4acos

DJIeKTpOHHbIe (LM(ppOBbIE)

Ne i/ KoHnTtpoJbHbIe
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThbI
1 [ToBTOpeHue kypca 7 knacca 4
bu6mmoreka [JOK
2 Uucna u Beruncienus. KBagpaTtasie KOpHU 15
P p https://m.edsoo.ru/71417af8
uchi.ru
3 YeTbIpEXYyroJbHUKI 12 1 resh.edu.ru
yaklass.ru
4 UYucina u Berunciienus. CTeneHs ¢ 1ebIM 7 bubnuoteka [JOK
IOKa3aTejieM https://m.edsoo.ru/7{417af8
Teopema daneca u Teopema o uchi.ru
5 MIPOTIOPITMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 resh.edu.ru
TPEYTOJILHUKH yaklass.ru
6 OnucarenpHas cTatucTuka. PaccenBanue 4
JTAHHBIX
; AnrebpanuecKue BHIPAKECHHUS. 5 1 bubnuorexa LIOK
KBagpaTHblii TpEXUIeH https://m.edsoo.ru/7f417af8
g Anrebpanueckue BbIPaXKEHHUS. 15 1 bu6nunoreka IIOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
IImomans. Haxoxaenue miomanei uchi.ru
9 TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1 resh.edu.ru
[Tnomaan mogoOHBIX GUTYp yaklass.ru
10 MHoxecTBa 4
11 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuoreka LIOK



https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/

YpaBHEHUS https://m.edsoo.ru/7f417af8
12 BeposTHOCTE CitydaitHOTO COOBITHS 6
13 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bu6muoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
14 Teopema IIudaropa u Havana 10 | ?;hﬁu.ru
TPUTOHOMETPUHU
yaklass.ru
15 Beenenue B Teoputo rpagos 4
bub6nunoreka [IOK
16 .
YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 7afg
VYTiIBl B OKpY>KHOCTH. Brincanneie u .
17 ONMCAHHBIC YETHIPEXYTOTbHUKH. 13 1 ﬁlu.ru
KacarenbHble k okpyxHOCTU. Kacanue
yaklass.ru
OKPYXHOCTEH
bu6moreka [JOK
18 .
DyHKUHH. OCHOBHEIC HORATHS > https://m.edsoo.ru/7f417af8
19 Cry4aitHbie COOBITHS 8
bubmuorexa [JOK
20 () 4
yHicuan. ucnosbie GynKmm ? https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
21 IT 14 2
OBTOpeHHE 1 0000mIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 204 11



https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/

9 KUIIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuyecTBO 4acos

DJIeKTPOHHbBIe (HM(PPOBbIE)

Ne i/ KonTtpoibHbie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
1 IToBTOpeHue kypca 8 kiacca 4
5 Yucna u BeruncieHus. /lelictBuTenbHbIe 9 bubnuotexa [JOK
4ucia https://m.edsoo.ru/7f419d08
Tpuronomerpusi. Teopembl KOCHHYCOB U uchiu
3 P Y. P s 16 1 resh.edu.ru
CUHYCOB. Penienne TpeyroinbHUKOB
yaklass.ru
4 VYpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUSI C 14 | bubnmnoreka [JOK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
hi.ru
Tpeo6 Gus. M L
5 peobpa3zoBanue no106us. Metpuueckue 10 | resh.edu.ru
COOTHOIICHUS B OKPY>KHOCTHU T
yaklass.ru
6 DneMeHTbl KOMOMHATOPUKH 4
; VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
BekTtopsl 12 |
9 ['eomeTpuueckas BEpoITHOCTD 4
but6mmoreka [IOK
10 VYpaBHe epaBeHcTBa. Hepase a 16 1
DABHCHI H HEPABEHCTS PaBencTs https://m.edsoo.ru/7f419d08
uchi.ru
11 JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH 9 1 resh.edu.ru
yaklass.ru
12 Ucnbitanusa bepuymm 6



https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/

but6mmoreka [JOK

13
Py 16 ! https://m.edsoo.ru/7f419d08
[IpaBuibHbIE MHOTOYTOTBHUKY. JJTHA uchi.ru
14 OKPYKHOCTH U TIJIOIIaAb Kpyra. 8 resh.edu.ru
Brraucnenue miomniagei yaklass.ru
15 CrnyuaiiHas BellMYMHA 6
bubmuoreka [JOK
16 q 1 1
HCJIOBBIC TTOCIIEIOBATEIIEHOCTH 5 https://m.edsoo.ru/7f419d08
uchi.ru
17 JIBMKEeHUS TUIOCKOCTH 6 resh.edu.ru
yaklass.ru
18 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs 35 ) bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 204 11



https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/?r=71160868
https://uchi.ru/

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPoBepPsAEMOro
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

BI)IHOJIHSITI), coycTras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/ILIeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMHA

1.2

Haxogute  3Ha4eHMs  YHUCIOBBIX  BBIPAXKCHMH, IIPUMEHATD
pa3HooOpa3Hble CrIOCOObI U MPUEMBI BRIYUCICHHS 3HAYCHUN TPOOHBIX

BBIPOKEHHM, COACPKAITUX OOBIKHOBEHHBIE M IECATUYHBIE TPOOH

1.3

[lepexoquts OT oOaHOM (GOpPMBI 3amUCH  YUCET K  JPYrou
(mpeoOpa3zoBbIBaTh  AECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JNECATHUHYIO ApOOB)

1.4

CpaBHI/IBaTB " ynopsaaounBaTh palifuOHAJIbHBIC YHUCIIa

1.5

OxpyrisTh uucna

1.6

BBINONHATE NPUKHUIKY W OLIEHKY pe3yJIbTaTa BBIYMCICHUH, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAXKECHHU. BBIOMHATE JOEUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB MNPpU3HAKHU ACIIUMOCTH, PA3JIOKCHHUEC HAa MHOXUTCIN

HaTypaJIbHBIX YUCEI

1.8

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJa4d, CBSA3AHHBIE C
OTHOLLIEHUEM BEIINYUH, IIPONOPLHUOHAIBHOCTBIO BEIINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATH pE3yJbTaThl pPEUICHUS 3a1ad C
y4E€TOM OTrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU pPacCMaTpPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Ucnonb3oBath anredpanvyeckyr0 TEPMHUHOJIOTMIO U CHUMBOJIUKY,

IMPUMCHSTH e€ B Iponecce OCBOCHUSA yqe6H0r0 MaTcpHraJia




Haxoauts 3HayeHust OYKBEHHBIX BBIp@XEHUM TpU  3aJaHHBIX

22 3HAUEHUAX IEPEMEHHBIX
53 BoimonHATe mpeoOpazoBaHMs IEJNOT0 BBIPAKEHUS B MHOTOWIEH
' IpUBEIEHNEM TOJJOOHBIX CJIaraeéMblX, PACKPHITUEM CKOOOK
BBINONHAT YMHOKEHHE OJAHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
24 MHOTOWJIEH, TNPUMEHATh (GOpMyJbl KBaJpaTa CyMMbl U KBajpara
pa3zHoCTH
Ocy1ecTBIATh pa3ioKeHUE MHOTOUJIEHOB Ha MHOXKUTEIH C TIOMOILBIO
2.5 BBIHECEHMS 32 CKOOKHM OOIIEr0 MHOXKUTEJIS, TPYIIIMPOBKH CJIaraeMbIX,
IpUMEHEHUs (OPMYJT COKPAILIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeoOpazoBaHUS MHOTOUJICHOB JUISl PELIEHUS PA3IUYHBIX
. 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX [TPEIMETOB, U3 PealbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I10KA3aTEISIMHU
‘ JUTSL TIpe00pa30BaHus BEIpAKCHUIN
3 VYpaBHeHMs U HEpaBEHCTBA
Pemwlate 5MHEVHBIE ypaBHEHHsS C OJHOW IEPEMEHHOW, IPUMEHSS
3.1 IIPaBWJIa MIEPEX0/Ia OT UCXOAHOIO YPABHEHHS K PaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCS U YUCIIO KOPHEM YpaBHEHUS
19 [IpumensaTs rpaduueckue METOAbl NPU  PEIIEHUU  JUHEHHBIX
. YPaBHEHHUH U X CUCTEM
33 [TonGupaTh npuMepsl ap YUCe, ABJISAIOIUXCS PEIIEHUEM JIMHEHHOT0
‘ YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpoutb B KOOpJAMHATHOM TUIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHHUS C
3.4 JBYMsl NE€PEMEHHBIMH; MOJb3YsCh T'papUKOM, MPUBOAUTH IMPUMEPHI
pelIeHns ypaBHEHUs
35 Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHUN C ABYMS IIEPEMEHHBIMU,
' B TOM 4HUCJIE TpaprUeCcKu
CocTaBiATh U pelarh JMHEMHOE YPAaBHEHUE WIHA CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH 110 yCIOBUIO 3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIyYCHHBIN pe3ybTaT
4 Koopnunate u rpaduxu. OyHKImm
4.1 N300paxaTh Ha KOOPAMHATHOW HPSAMOM TOYKH, COOTBETCTBYIOIINE

3aIaHHBIM KOOpAWHATaM, Jy4H, OTPE3KHU, HHTCPBAJIbI, 3allMCLIBATH

YHUCIOBBIC ITPOMEIKYTKH Ha anre6panquK0M SA3BIKE




4.2

OrMmeuaTh B KOOpI[PIHElTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAWHaTaM

43

Crpoutsb rpaduku JtuHeHbIX ¢yHKkuuid. Ctpouts rpaduk GyHKmmu y

= [x]

4.4

OnuceiBaTh ¢ TMOMONIBI0 (DYHKIIUH HM3BECTHBIE 3aBHCHUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BpEMs, pacCTOSIHUWE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM padbOThI

4.5

Haxoauth 3HaueHne GyHKIUN 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuii CcHoco0d TPEACTABICHHS W aHalu3a
uHbOpMaIlMK, W3BJICKAaTh M HMHTEPIPETUPOBATH HWHGOPMAIIUIO U3

rpauKoOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoBepPsAEMOro
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonwn3oBaTh Ha4dyaJIbHbIC NpEaACTaBJICHUA 0 MHOXCECTBEC
HeﬁCTBHTeHBHBIX qUCCJ IJIs1 CpaBHCHUA, OKPYIJICHUA U BBI‘IHCJ'ICHHIZ,
I/I306pa)i(aTI> HeﬁCTBHTeHLHBIe qyucCijla TOYKaMHM Ha KOOp,Z[I/IHaTHOI\/JI

psIMOI

1.2

[IpumeHATs TNOHATHME  apU(PMETHYECKOTO  KBAJPATHOTO  KOPHH,
HaXOJIUTh KBaJpaTHble KOPHHU, HWCHOJB3Ys MpHU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MPeoOpa3oBaHMsl BHIPAKEHUH, CoepKaILIUX

KBaJ[paTHbIE KOPHH, UCIIONIb3Ysl CBOMCTBA KOpHEH

1.3

Hcnonp3oBath 3amucd  OONBIIMX M MallbIX 4YHCEI C IIOMOIIBIO

JECATHUYHBIX ApoOel u crerneneit uncina 10

AnrebGpanyeckue BbIpaXeHUS

2.1

HpI/IMeHﬂTL INOHATHEC CTCIICHU C INCJIbIM IIOKA3aTCJIEM, BBIITIOJIHATDH
Hp606pa30BaHI/I${ BBIpa)I(eHI/Iﬁ, coJAcpKamunx CTCIICHU C LCJIbIM

IIoKa3aTecjieM

2.2

BbInonHATE  TOXIECTBEHHbIE  MPEOOpa3OBaHUs  pallMOHAIbHBIX

BLIpa)KCHI/Iﬁ Ha OCHOBC IIPpaBUJI JEUCTBUM HajJ MHOTOYJICHAMH M




anreOpanvdecKuMu Jpo0sMu

23

PackanpiBaTh KBaApaTHBIN TPEXUWICH HA MHOKUTETH

24

[TpumensaTh mpeoOpa3oBaHUs BHIPAKEHHUM Ui PELICHUS Pa3TUYHbBIX

3a/1a4 U3 MaTEeMaTUKU, CMEXHBIX IIPEJAMETOB, U3 PEaJIbHON IPAKTUKH

YpaBHEHHUsI U HEpABEHCTBA

3.1

Pemwlate sMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M  PALMOHAJIBHBIE
YPaBHEHHUs, CBOIALIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMs

MEPEMCHHBIMU

3.2

[IpoBoauTh mpoOCTEHIINE WCCIEIOBAaHUS YPAaBHEHHM U  CHCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduyecKux
IpEJCTaBICHUN (yCTaHAaBIMBaTh, UMEET JM YpPaBHEHUE WM CUCTEMA

YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIPOoYee)

3.3

[lepexomuts OT cioBeCHOW (OPMYJIUPOBKHM  3amadd K €€
anreOpanvdeckoil MOJIENH C TMOMOIIBI0 COCTABICHUS YPaBHEHHS WIIH
CUCTEMBI ypaBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHN

KOHTCKCTOM 3aJa4yu HOHy‘IGHHLIfI pe3yiibTaTt

34

[IpumeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JIMHEIHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpaduueckyl0  WUTIOCTPAIlMI0  MHOXECTBA  PELIeHU

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIMU

4.1

[lonumars ¥ uKCHONB30BaTh (YHKUIMOHAIBHBIE MOHATHS M A3BIK
(TepMHMHBI, CUMBOJHMYECKHE OO0O03HAUEHUs), ONpEeNeNsITh 3HAYEeHUE
(YHKIMU TIO 3HAYEHUIO apryMEHTa, ONpeAessATh CBOMCTBA (DYyHKIMH

o e€ rpaduKy

4.2

Crtpouth rpad¥Ku 2JIeMEHTapHBIX (PYHKITUN BUJA:

k y y
y=—,y =x%,y =X y = |X|, OMCHIBATh CBOWCTBA YHCIOBOW (DYHKIIUHU TIO
X

e€ rpaduxy

9 KUIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus




pe3yJabTara

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHUBaTh M YHOPSAOYMBATH pallMOHAJIbHBbIE M HPpPalMOHAIBHBIE

quciia

1.2

BrimonaaTs apI/I(bMCTI/I‘-ICCKI/Ie ,Z[GflCTBPIH C palMOHaJIbHbIMU YUCJIaMH,
coucTasd YCTHBIC W MHMCHbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATH BBIYHCIICHUA C

HppanquoOHaJIbHBIMU YU CJIaMHU

1.3

Haxonute 3HaueHHs CTENEHEH C IelbIMHA MOKa3aTellIMH U KOpHeI\/’I,

BBIYUCIATH 3HAYCHHUA YU CIIOBbBIX Bblpa)KeHI/Iﬁ

1.4

OKPYFHSITB HeﬁCTBHTeHBHBIe YHuClia, BBIMIOJHATE NPUKHUAKY PE3yJibTaTa

BH‘{I/ICJ’ICHI/II\/’I, OLCHKY YHUCJIIOBBIX BBIpa)KCHI/Iﬁ

YPaBHeHI/IH " HCpPABCHCTBA

2.1

Pemwlare  nuHENHBIE W KBAaJApaTHBIE  YPaBHEHHUs, YypaBHEHHUS,

CBOJISIIMECS K HUM, IPOCTENIIINE TPOOHO-PALIMOHANIbHbBIE YPABHEHHUSI

2.2

Pemrats cucteMsl IByX JTUHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHMH, B KOTOPBIX OAHO YPaBHEHUE HE SIBIISCTCA

JIMHEUHBIM

23

PemaTte TekcTOBBIC 3amauM anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBIICHUS] YpPaBHEHHUS WM CHCTEMBbI JBYX YpPaBHEHHH C ABYMS

MEPECMCHHBIMU

24

[IpoBoauTh mpoOCTEWIINE WCCIECIOBAaHUSA YPAaBHEHHM W  CHCTEM
YpaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHUEM TrpaduyecKux
npezcTaBiIeHui (HarpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa ypaBHEHUH PEILICHUS, €CITU UMEET, TO CKOJIBKO)

2.5

Pemats JIMHEITHBIE HCpaBCHCTBA, KBaaApPaTHBIC HEPaBCHCTBA,
I/1306pa)KaTL PCUICHUC HCPABCHCTB HA YHCJIOBOM HpHMOfI, 3aIIMChIBaTh

pCeICHUC C TOMOIIIbKO CUMBOJIOB

2.6

Pemate cucteMBl IHUHEHWHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOUAIOIIUE KBAIpaTHOC HEPABEHCTBO, H300paXaTh pEIICHHE
CHCTEMBbI HEPAaBEHCTB Ha YHCIOBOH MPSIMOM, 3alUCHIBATh PEIICHUE C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MPH PELICHUH PA3JIMYHBIX 3a/1a4




DyHKIUU

3.1

PaciozHaBate  (QyHKIMM ~ HM3Y4YEHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHUYECKH PaACTIONI0KEHUE Ha KOOPAWHATHOH MJIOCKOCTH IpauKOB
¢ynkunit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYCHUN KOA(PPUITMEHTOB, ONMMMCHIBATh CBOMCTBA (DYHKITUN

3.2

[loka3piBaTh CXEMAaTHYECKM pPACIONOKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTH TpaukoB (QyHKIUH BUAa y = VX, y = [X| U omuchIBaTh

CBOICTBa PyHKIMIA

33

Ctpouts u wu300pakatb cxeMaTH4eCKH TpaduKu KBaJPATUIHBIX
(GyHKLIUH, ONUCHIBATH CBOWCTBA KBAJApPAaTHMUYHBIX (QYHKUMH N0 UX

rpadukam

3.4

PacrioznaBate kBajpaTuuHyro (QYHKIUIO 1O (Qopmysie, NPUBOIUTH
IpUMEphl KBAAPATUYHBIX (PYHKIMHA W3 peanbHOW KU3HU, (U3UKH,

TEOMETPUH

Apudmerndeckas 1 reoMeTpUIecKas Iporpeccuu

4.1

Pacrio3HaBaTh apu(MeTHIECKYIO0 M T€OMETPHUECKYIO MTPOTPECCHU TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

BBINONHATE BBIUMCIIEHUS] C MCIOJIB30BaHHMEM (OpMyNl #-TO UJIeHa
apu(pMeTUYeCKOl U TreoMEeTpPUUYECKOl MpPOrpeccuii, CyMMbI MEPBHIX N

YHJICHOB

43

I/I306pa)KaTB YJICHBI MOCJICAOBATCIBbHOCTH TOYKaAMM Ha KOOpI[I/IHaTHOI\/’I

ITIJIOCKOCTH

44

Pemate 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCJIICAO0BATCIBHOCTAMHU, B
TOM 4YHCIC 3aJa4dud U3 peaanoﬁ KHU3HHU (C HCIIO0JIBb30BaHHCM

KaJIbKYJIATOPA, HU(POBBIX TEXHOIOTHA)

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

7 KIIACC




Kon

NpoBepPsIeMOro
pe3yJabTarta

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NMPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomeTpus

6.1

Pacrio3HaBaTh M3y4eHHBIE reOMETPUYECKUE (UTYPBI, ONPENENsITh UX
B3aMMHOE PpACIOJIOKEHHE, H300pakaTh T'eOMETpUYECKHue QUrypHl,
BBINIOJIHATh YEPTEKU II0 YCIOBHIO 3afauu. M3mepsATh nuHEHHBIE U
YTJIOBBIC BCIIMYUHBI. Pemarn 3ala4i Ha BBIYUCJIICHUC JJIMH OTPE3KOB U

BCJIMYHUH YIJIOB

6.2

Jenate rpyOyo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
pealbHOM  KHW3HU, pa3MEpoOB TMPUPOIHBIX OOBEKTOB. Paznmmuath

PasMEPEI OTUX 00BEKTOB 10 MOpAAKY BCIIMYHUHBL

6.3

CTpouTh 4epTeku K FEOMETPUUECKUM 3aJa4am

6.4

[Tonp30BaThCsl MPU3HAKaMU PAaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUN

3a71a4

6.5

HpOBO)II/ITI) JJOTHUYCCKHUEC pacCyxKaCHuA C HCITIOJIB30BaHHUEM

TCOMCTPHUICCKUX TCOPEM

6.6

[Tonws3oBatbes IIpU3HAKAMU paBeHCTBa MIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEAEHHON K THIIOTEHY3€

MMPAMOYTOJIBHOT'O TPEYT'OJIbHUKA, B pCHICHUN I'COMETPUUCCKHUX 3a/laYq

6.7

OnpenensaTh NapayuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpHIE
obOpasyer ¢ HUMHU cekymias. OnpenensTh NapayIeTbHOCTh MPSMBIX C
TIOMOIIBI0 PABEHCTBA PACCTOSIHUIM OT TOYEK OJHOW MPSIMOHM JI0 TOYEK

JIpYrou npsMou

6.8

Pemats 3a1aun Ha KiteT4aroit Oymare

6.9

[IpoBoANTH BBIUMCICHUS W HAXOIWUTh YHUCJIOBBIE W OYKBEHHBIE
3HAUEHUS YIJIOB B TEOMETPUYECKHX 3a/JayaX C MCIHOJIb30BAHUEM
CYMMBI YTJIOB TPEYTrOJIbHUKOB M MHOT'OYT'OJBHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX MPH [EPECEUCHUU [JIBYX MapajlyIeNIbHbIX MPSIMbIX

ceKymeﬁ. Pemiate MPAKTUYCCKUC 3ala41 Ha HAXOXKIACHHUC YITIOB

6.10

Binamers moHATHEM TIeOMETPUYECKOrO MeCTa TO4YeK. YMEThb
onpeAensaTh OUCCEeKTPUCY YIJIa M CEpeIUHHBIA NEepHeHAMKYISAp K

OTPEC3KY KaK 'COMCTPUICCKNEC MECTA TOYCK




6.11

@opMyIupOBaTh ONpPENEICHUS OKPYKHOCTH M Kpyra, XOpIbl U
IUaMeTpa OKpPYXXHOCTH, TIIOJb30BAThCSl HMX CBOWCTBAMH. YMETh

IIPUMEHSATH 9TU CBOMCTBA IIPU PELICHNH 3a/1a4

Bramerp moHATHEM OINKMCAHHONW OKOJIO TPEYTOJbHUKA OKPY’KHOCTH,

YMETb HAXOJUTb eé LCHTP. ITonp30BaThCA q)aKTaMI/I O TOM, YTO

6.12 OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEPEJMHHBbIC MEPIEHIUKYJSAPbl K CTOPOHAM TPEyTrOJbHUKA
MIEPECEKAIOTCS B OJJTHOM TOUKE
Brnaners mnoHsTHEM KacaTeNbHOW K OKPYXHOCTH, TIOJb30BAThCS
6.13 TEOpEMOM O TEPHEHIUKYJSIPHOCTH  KacaTeIbHOW M pajauyca,
MIPOBEIEHHOI0 K TOYKE KaCaHUs
6.14 [Tonp30BaTbcst MPOCTEHIIMMU TEOMETPUUYECKHMHU HEPABEHCTBAMH,
' IIOHUMATh UX MPAKTUYECKUN CMBICII
6.15 [IpoBOINTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOEHUS C IOMOIIBIO
' LUPKYJIS U JIMHEUKHU
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTe/ibHOI NMPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabrara
6 I'eomerpus
6.1 Pacno3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
‘ MOJIb30BATHCS UX CBOMCTBAMH IPHU PEIICHUN T€OMETPUUECKHUX 3a/1a4
6.2 [IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHUS] MEAHAH TPEyroJbHUKA
' (meHTpa mMacc) B pelieH!H 3a1a4
Bnaners nonsTMEM cpeaHEH JIMHUM TPEYrojibHUKAa W Tpareluu,
63 NPUMEHSATh WX CBOWMCTBA MPU PEIICHUWH TEOMETPUUYECKHX 3ajad.
' [Tonb3oBaTbea Teopemort Paneca U TEOPEMON O MPOMOPLUOHATBHBIX
OTpe3Kax, MPUMEHSTH UX ISl pEIICHUs MPAKTUUECKHUX 3a/1a4
64 [IpuMeHsaThr TpU3HAKKM TOAOOUST TPEYTrOJIBHUKOB B  pEHICHUU
' F€OMETPUUYECKHX 3a/1a4
6.5 [Tonb3oBatbest Teopemoit [ludaropa ans pemieHus reOMETPUYECKUX U

MPAKTUYICCKUX 3aga4. CTpOI/ITB MAaTCMAaTUUYCCKYIO MOACIb B




IMMPAKTUYCCKUX 3aavdax, CaMOCTOATCIIBHO J€J1aTbhb qepTém N HaXOJHUThb

COOTBCTCTBYIOIINEC NJINHBI

6.6

Biamers noHATHSAMH CUHYyCa, KOCHHYCa M TaHIE€HCa OCTpPOrO yIya
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. 1l0JIb30BaThCA 3TUMH TMOHATHIMHU

JJIg PCIICHUS MPAKTUYCCKUX 3aaaY

6.7

Bbrancnare (pa3nuyHbIME  crioco0amMH) IUIOLIAAb TPEYrojbHUKA U
IUIOIIAIM MHOTOYTOJbHBIX Quryp (Moab3ysich, A€ HEOOX0IUMO,
KalbKyJIsATOpOM). IIpUMeHsATh MoydyeHHbIE YMEHHUS B HMPAKTUYECKUX

3agadax

6.8

BnageTrb NOHATUSAMYU BIMCAHHOTO U LIEHTPAJIIBHOT'O YIJIa, UCIIOJIb30BaTh
TEOpEMBbI O BIIMCAHHBIX yIiaX, yriax MeXay XopAaMu (CeKyIIUMHU) U
yIJ€ MEXIy KacaTelabHOW M XOPJAOW NpH pEHIEHUH I'€OMETPUUYECKUX

3a1a4

6.9

BJ'IaI[eTB IIOHATHEM OIIMCAHHOI'O I‘IeTL»IpéXerJ'II)HI/IKa, IIPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBHIPEXYTOJBHUKA IIPU PELICHUU 33124

6.10

[IpuMeHATH MONy4YEHHBIE 3HAHUS HA IPaKTUKE — CTPOUTH
MaTEeMaTUYECKHE MOJAEIU I 3aJad PEAIbHOM JKM3HM M IPOBOJHTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM TOJN00MsS |

TPUTOHOMETPUHU (IIOJIB3YSCh, IJI€ HEOOXO0AUMO, KAJIBKYJISITOPOM)

9 KVIACC

Kon
MPoBEpPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHU OCTPBHIX YIJIOB, HAXOJIUThH C UX
NOMOLIBIO PAa3JINYHBIE DJIEMEHTBHI MPSIMOYTOJIBHOTO TpPEyTOJIbHUKA
(«pemieHne  MPSIMOYTOJIBHBIX ~ TPEYroJILHUKOB»). Haxomuts (¢

IIOMOIIBIO KaHBKy.HSITOpa) JJIMHBI U YTJIbI JJIS HETAOIMYHBIX 3HAYECHUH

6.2

[Tons30BaThCS dhopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JIJISI HAXOXKJIEHUS COOTHOILIEHUI

MCKAY TPUTOHOMCTPUUCCKUMU BCIMYNHAMU

6.3

Hcnonn3oBaTh TCOPEMbI CHHYCOB MW KOCHHYCOB [JIA HaXOXICHUSA




Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IMPUMCHATH UX ITPH PCHICHHUHU I'COMCTPUUCCKUX 3a1aY

6.4

Brnagerp monsTHSAMH TIpeoOpazoBaHUS TMOAOOMS, COOTBETCTBEHHBIX
a1eMeHTOB MoAao0HbIX (uryp. Ilomb3oBaThCcsi CBOMCTBAMHU MOI00MS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH AJUHBI U HaXOIUTh YTIJIbl Y
nono0HbIX ¢uryp. [IpuMeHsTh CBOICTBAa MOAOOMS B MPAKTUYECKUX
3amadax. YMeTb TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYy aroIleM MUpe

6.5

[Tonp30BaThcs TeOpeMaMH O TMPOU3BENEHUU OTPE3KOB XOpA, O

IMMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTellbHOM

6.6

[lonp30BaTbCcst  BEKTOpaMM, IIOHUMAaTb HX TIEOMETPUYECKUH U
¢bu3nyecKuil CMbICI, NMPUMEHATh WX B PELICHUH I'€OMETPUUYECKUX U
¢usnueckux 3anad. [IpuMeHATH CKalsipHOE MPOU3BEICHUE BEKTOPOB

JJId HAXOXKACHUA JJIMH U YTJIOB

6.7

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTH, IMPUMCHATHL €ro B

PEIICHHUU T€OMCTPUYCCKUX U IPAKTHUYCCKUX 3a71a4

6.8

Bnagerp NOHATHMSAMH  NPaBUIBHOIO  MHOTOYTOJBHMKA,  JJIMHBI
OKPYXHOCTH, JJIMHBI JYI'M OKpPY>KHOCTH W pPaJMaHHOW MeEphl yria,
YMETh BBIUMCIATH IUIOHIA[b Kpyra W ero d4acredl. IlpumeHsaTs

IMMOJTYYCHHBIC YMCHUA B IPAKTHUYCCKUX 3ajadax

6.9

Haxoaute ocu unu LHCHTPbI CUMMCTPHUH (I)I/Il"yp, MNPUMCHATb IBHIXCHUA

IUIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpumeHsiTh TONyYeHHBIE 3HAHWS HAa TMPAKTHKE — CTPOUTH
MaTeMaTU4ecKre MOJENHU JUIS 3aJad PEaJbHOM >KU3HU M IMPOBOIHTH
COOTBETCTBYIOIII€ BBIYMCICHUS C TNPUMEHEHHEM TMONO0MS H
TPUTOHOMETPUYECKHX (QYHKIMH (TMONB3YsCh, TIA€ HEOO0XOAUMO,

KaJIbKYJIATOPOM)

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC




Kon

HpOBepﬁeMble NMPEAMETHBIC PE3YJIbTATBI 0CBOCHUSA OCHOBHOM

NpoBepseMoOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabTara
5 BeposiTHOCTB U cTaTUCTHKA
UYuraTh nHpOpMaIINIO, IPEACTABICHHYIO B TAOJIMUIIAX, HA AUArpaMMax,
5.1 NPEJCTaBIsITh JaHHbIE B BHAE TaONWIl, CTPOUTH JUATPAMMEBI
(cTonbukoBEIe (CTOMIOYATHIC) U KPYTOBBIE) 110 MAaCCHBAM 3HAYCHUH
- OnuceiBaTh ¥ HMHTEPIPETHUPOBATH PEAIbHBIC UHUCIOBBIC JaHHBIC,
' IpeJICTaBICHHbIE B TA0IMIIAaX, HA AUarpaMMmax, rpapukax
Hcnonw3oBath JUTSt onucaHus JAHHBIX CTaTUCTUYECKHUE
53 XapaKTePUCTHKU: CpeHee apu(MeTHIeCKoe, MeIaHa, HauooJIbIlee 1
HauMEHbIIIee 3HAYEeHHUsI, pa3Max
HNmets npencraBieHre o Cy4yaiiHOM M3MEHUMBOCTH Ha MIpUMeEpax IeH,
5.4 GU3NYECKUX  BENUYHH, aHTPOTIOMETPHUYECKUX JIaHHBIX, HMETh
MIPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB 1 cTaTucTHKA
W3Bnekath U mpeoOpa3oBhIBaTh MHQPOPMAIUIO, TPEIACTABICHHYIO B
5.1 BUJIC TAOJIMIl, JUArpaMm, TpauKOB, MPEACTABISATH JaHHBIE B BHJIC
Ta0nuIl, TMarpamMm, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX I[MOKa3aTeNeu:
5.2 CpEeIHUX 3HAYEHUM U Mep pacceuBaHus (pa3Max, AUCIEPCUS U
CTaHIapTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIA, B TOM
‘ YHCIIe TIO pe3yJibTaTaM H3MEPEHUN U HAOJIO e HHIA
HaxomuTe BepOSTHOCTM CIy4YalHBIX COOBITHI B OIBITAX, 3HAs
54 BEPOATHOCTH 3JIEMEHTApHBIX COOBITUI, B TOM YHCJIE€ B OMNBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
5.5 Hcnonp3oBate  rpaduueckue  MOAETH:  JIEPEBO  CIydyailHOTO




SKCIIEPUMEHTA, IMarpaMmbl JWJiepa, YuciaoBas npsamas

OHepI/IPOBaTI) IOHATUAMHU: MHOXCCTBO, ITOJMHOXXCCTBO, BBIIIOJIHATH

omepanuy  HaJ  MHOXECTBaMHU:  OOBEOUHEHHE, IepeceuecHue,

>0 JTOTIOJIHEHUE; IEPEYUCIIATH AJIEMEHThl MHOXKECTB, IPUMEHSATh CBOICTBA
MHOKECTB
Hcnonp3oBate rpaduueckoe MpeiCcTaBIeHHE MHOXECTB U CBs3ei
5.7 MEXly HUMHM JUIsl OTUCAHUsI MPOLIECCOB U SIBJICHUM, B TOM YHCIIE TIPU
pelleHnH 3a7a4 U3 JPYrux Y4eOHbIX IPEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepseMoOro .
0o0pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBhIBaTh MHQPOPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IUYHBIX HCTOYHWUKAX B BUAE TaONMI, guarpamm, TpaduKoB,
IPEJICTaBIISITh JaHHbIE B BUJE TaONNIl, AMarpaMm, rpaukoB
55 Pemarp 3amaun opraHu30BaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKe C
. UCIIOJb30BaHNEM KOMOMHATOPHBIX TIPABHII U METOOB
Wcnonb3oBaTh  omucaTenbHblE XapaKTEPUCTHKU JJII  MAacCUBOB
53 YHUCIIOBBIX JAaHHBIX, B TOM YHCII€ CpEIHHUE 3HAYEHUS U MEPbI
pacceuBaHMs
54 HaxomuTh 4acTOTHl 3HAYEHHMW W YACTOTHI COOBITHS, B TOM YHCIIE
‘ MOJIB3YSCh PE3YyJIbTaTaMM ITPOBEIEHHBIX U3MEPEHNUN U HAOIIOCHUM
HaxonuTtb BEpOSITHOCTU CIIyYalHBIX COOBITUN B U3yYCHHBIX OTBITAX, B
s s TOM 4YHCJIE B ONbITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
. COOBITHSIMH, B CEpHUSAX HCIBITAHUN JO TMEPBOTO YCIeXa, B CEPHUAX
WCIIbITaHUN bepHymn
s6 NmeTs mpencraBieHue O CIy4ailHOM BEJIMYMHE M O paClpeeICHUHN
. BEPOSATHOCTEMN
5.7 HmeTs mpezcTaBieHrne O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIyYalHOM W3MEHYMBOCTH M O POJIM 3aKOHA




OOJIBIITUX YKCEeT B IPUPOJIE U OOIIECTBE




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA 7 KJITACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
[pobu OOBIKHOBEHHbBIE W JECATHYHBIE, MEPEX0j OT OJHOW (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHe palMOHANBHOIO 4YHCA, 3alUCh, CPaBHEHUE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemenue 3anay u3
' peanbHOM MPaKTUKU HA YaCTH, Ha Ipoou
13 CreneHb ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeJesieHHe, Mpeodpa3oBaHKe
' BBIp)XEHUI Ha OCHOBE OTIPE/ICIICHUS, 3aITUCh OOJIBIINX YUCEIT
4 [IpoueHTsl, 3amuch NPOLEHTOB B BHUIE JApoOM M IpoOH B BHUJAE MPOLIEHTOB.
' Tpu oCHOBHBIE 33J]aul HA MIPOLIEHTHI, PELICHNE 3a/1a4 U3 PeaIbHON MPaKTHUKU
L [IpuMeHeHHe TPHU3HAKOB  JEIMMOCTH, pAa3JIOKEHHE Ha  MHOXHUTENIU
' HaTypaJIbHbBIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
' PONOPLHUOHATBHOCTH
2 AnreOpanyeckre BhIPaKESHUS
1 IlepemeHHbIE, UNCIIOBOE 3HAUYEHUE BBIPAXKEHUS C NepeMeHHOM. JlonmycTuMble
' 3HAYEHUS IEPEMEHHBIX
57 [IpencraBieHre 3aBUCHMOCTH MEXJy BEJIMUYMHAMU B BuAe (HOPMYIIbL.
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKCHHMH, TOXXIECTBEHHO  pPaBHBIE
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 OpHounieHsl 1 MHOrouwieHbl. CreneHb MHOrowieHa. CliokeHue, BhIYMTaHuE,
' YMHOXXEHHE MHOTOWJIEHOB
26 @DopMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOWICHOB HA MHOXKHUTEN
3 YpaBHeHus
11 VYpaBHeHHE, KOpEHb YpaBHEHHUs, IpaBwia NpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCUJIBHOCTb YpaBHEHUN
3.2 JIuneliHOE ypaBHEHUE C OIHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO




YpaBHEHUS, PEUICHNE JTUHEUHBIX YpaBHEHUN

CocrapieHre ypaBHEHUH MO YCIOBHUIO 3a/1aud. PerneHrne TeKCTOBBIX 3a/1ad C

33 IIOMOILBI0 YPaBHEHUI
34 JluneliHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHUH € JAByMs I€peMEHHbIMM. Pemienue
3.5 CUCTEM ypaBHEHUH CITOCOOOM MOACTaHOBKHU. [IpuMephl pemeHns TeKCTOBBIX
3a]1a4 ¢ IOMOUIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopannara Touku Ha npsiMOi
T YucnoBble IpOMEXKYTKU. PaccTosiHue Mexay AByMS TOYKAMH KOOPAMHATHOU
' NPAMOM
43 [TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca ¥ opanHaTa
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukoB, 3anaHHbIX (popmynamu. UteHue rpaukoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynkmuu. CoiicTBa PpyHKIMN
4.6 Jluneitnas gynkuus, e€ rpaduk. I'padux yHkuumn y = [X|
47 I'paduueckoe perieHue JMHEHHBIX YpPaBHEHWH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
T KBanpaTtHbiii kopeb u3 uucna. lloHdarne 00 HppalMOHAIBHOM 4HCIIE.
' Jlecatuunble MpUOINKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBAaJPAaTHBIX KOpPHEH M HX TNPUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YUCIIOBBIX BBIPAKCHHUI U BBIUUCICHUSIM. J|eHCTBUTEIBHbBIE
yucia
1.3 CreneHb ¢ 1enbIM nokaszaTesneM 1 €€ cpoiicTBa. CTaHIapTHAs 3alKCh YUCia
2 Anrebpanyeckue BhIpaKEHUS
2.1 KBazpaTHblil TpEXUIIEH, Pa3I0kKEHUE KBaAPATHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anreOpanyeckoi Apoou
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Crnosxenue, BBIYUTaHUE, YMHOXKEHUE, JIeJICHUE anre0pandeckux Ipooeit

2.4 PannonanpHbIC BRIpaXEHUS U UX MPeoOpa3oBaHUE
3 VYpaBHEeHUs U HEpABEHCTBA

31 KBanmpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaApaTHOTO YpaBHEHHS.
. Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM U KBAIPATHBIM

33 [Tpocreiimue ApoOHO-palMOHATbHbIE YPAaBHEHUS

['padmyeckas uHTEpIpeTalys ypaBHEHUNH ¢ IBYMSI IEPEMEHHBIMH U CHCTEM
34 JUHENHBIX YpaBHEHHI ¢ ByMs nepeMeHHbIMH. [IpuMepsl pelieHust cucrteM
HEJIMHEHHBIX YpPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemenne TekcToBBIX 3a71a4 anredpandeckum crnocoOom

3.6 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0JJHOM ITEpEMEHHOM

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA C OAHON EPEMEHHOM

3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM EPEMEHHON
4 OyHKIUH

il [onarue ¢ynkuun. OOnacTp onpeAeneHUs M MHOXKECTBO 3HAYCHHUH
' ¢ysxun. CnocoObl 3a1auus QyHKUNN

4.2 I'paduk pynkunu. Ytenre cBONCTB QyHKIMHU 110 €€ rpaduky

43 [Tpumeps! rpadgukoB QyHKIHH, OTpaKAIOIIUX PEaTbHBIC MPOIECCHI

4 OYHKIMM, OIHUCHIBAIOIIME TPSIMYI0O M OOpaTHYI0 NpPONOPIUOHATILHBIC
. 3aBHCUMOCTH, UX IrpaduKu

4.5 OyHKIMU y =x% y = x°

4.6 Oyukmun y =vx, y = |x|

4.7 ['padpuaeckoe perieHne ypaBHEHHH U CUCTEM YpaBHEHUN

9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1

Yucia 1 BEIYMCIIEHUSA

1.1

PaHI/IOHa.]'H)HBIG quciia, HUppalrOHAJILHBIC 4YHCJIa, KOHCYHLIC H OCCKOHEUHBIE




JECSITUIHBIE TPOOH

MHO0KeCTBO ,Z[CI\/'ICTBI/ITeJ'IBHBIX YHUCCII, I[CflCTBPITCJ'II)HBIG Yypcia Kak 0eCKOHEUHbIE

JACCATHYHBIC IIpOGI/I. BzauMuo OAHO3HAYHOC COOTBCTCTBUC MCIKIY MHOKCCTBOM

h2 NEHCTBUTENBHBIX YHCET U KOOPAWHATHOW MpsiMoil. CpaBHEHHE JEHCTBUTENbHBIX
qyHcell
1.3 Apudmernueckue 1eHCTBUA ¢ 1EHCTBUTEIbHBIMU YHCIAMU
W3mepenus, npubamkeHus, oueHKU. Pazmepsl 00bEKTOB OKPYIKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrinenue yucen. Ilpuknaka u oneHka
pe3yJIbTaTOB BBIYMCIICHU
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIMXCA K JIMHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOSIIIIMXCS K KBAIPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepnl pelieHuss YpaBHEHUM TpeThbed U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npoOGHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €r0 Ipaduk
2.8 Pemrenne crucreM IByX JIMHEWHBIX YPAaBHEHUHN € JBYMS IEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHH, OJTHO W3 KOTOPBIX JIMHEMHOE, a JApyroe —
' BTOPOU CTEIEHU
2.10 I'paduueckas HHTEpIIpETALIUS CUCTEMBI YPAaBHEHUI € ABYMS IEPEMEHHBIMU
2.11 Petrenne TeKCTOBBIX 3a1a4 alIreOpanyecKuM CocoooM
2.12 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBagparssle HepaBeHCTBA
516 I'papuueckas mHTEpHpeTaldss HEPABEHCTB U CHCTEM HEPAaBEHCTB C JBYMs
. NIEpEMEHHBIMU
3 OyHKIMH
31 KBagpatnunas ¢yskums, e€ rpaduk u cBoiictBa. [lapaborna, KOOpAHHATHI

BEPIITMHBI TapadoJIbl, OCh CHMMETPHUH TTapadoIIbl




3.2

I'paduku dynkmuit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduku bynakumii y=k/x, y = x> 1 X cBOMCTBa

34 I'paduku GyHkmii , u UX CBOMCTBA
4 YuciioBble NOCIEN0BATENBHOCTH

al Omnpenenenue M CrocoObl 3aJaHKs YUCIOBBIX MOCIENOBATENFHOCTEH. 3agaHue
' TIOCTIIOBATEIBHOCTH PEKyppEeHTHOU (hopMyIIoi U GOopMyIIoii 1-Tr0 YiieHa

T Apudpmernueckas mporpeccusi. DopMmynbl n-rO0  4YjieHa apUPMETHUECKON
' IPOrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckass mporpeccusi. @DopMmysibl #-TO WIEHa T€OMETPUYECKOM
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

14 N300paxkenne uiaeHOB apUPMETHUECKOH M TeOMETPUYECKOW Mporpeccuit
' TOYKAMH Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT

4.5 Cno>xHbI€ TPOLIEHTHI

IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpus
Hauanpuble nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroi. Buasl
6.1 yriioB. BepTtukanbHble W cMmexHble yriibl. buccektpuca yria. Jlomanas,
MHOTrOyrojbHUK. [lapamieasHOCTh U EpIEHANKYIIIPHOCTD IPSAMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepbl cuMMeETpHH B OKPY>KaIOLIEM MHUpE
63 OCHOBHBIE TOCTPOEHHUSI C TOMOIIBIO UUPKYJSd U JIMHEHKH. TpeyrojabHUK.
' Bricora, Meauana, OuccekTpuca, X CBOMCTBA
64 PaBHOOe#peHHBII M PaBHOCTOPOHHMI  TpeyroipHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CBoiicTBA W TIPU3HAKK PaABHOOCAPEHHOTO TpeyroibHUKA. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa U NIPU3HAKU NAPAJIENbHBIX NpsAMbIX. CyMMa yIaoB TPEyroJIbHUKA.




BHeurnue yriel TpeyrojibHUKa

[IpsamoyronbHbIii  TpeyroibHUK. (CBOMCTBO MEIUAHbl MPSMOYTOJIBHOTO

TPEYroJIbHUKA, IPOBEAEHHOM K rumnoreHyse. llpusHaku paBeHcTBa

67 MPSIMOYTOJIBHBIX TPEYTOBHUKOB. [IpsIMOYTONIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopemMa o OoiblieM yriie U OoJibIlIed CTOpOHE
TpeyrojbHuKa. [leprnenauKynsp u HaKJIOHHAS
6.9 l'eomerpuueckoe wecto Touek. buccekrpuca yria ©W  CcepeIMHHBIN
' NEePHEHANKYJISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTa TOUCK
OkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HuX CcBoiicTBa. B3ammHoe
6.10 pacnoyioKeHUEe OKpYKHOCTH U mnpsaAmou. KacarenpHas u  cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIHMCAHHAas B yroj. BrmucanHas W oOmnucaHHas OKPY>KHOCTH
' TpeyrojbHUKa
8 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomerpus
6.1 UYeteipéxyronbHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronbHUK, pOMO, KBaJpaT, X MPU3HAKU U CBONCTBA
63 Tpamneuus, papHoOOKas Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
' Tpaneuus
6.4 Meron yaBoenust meauanbl. LlentpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3Kax
6.5 Cpennue TUHUM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyroiabHuKa
66 ITogoOue TpeyroabHUKOB, Ko3(pduimeHT mnomodus. I[lpusHaku momoOus
' TPEYroJabHUKOB. [I[puMeHeHNe MoA00us MPU PEIICHUH MPAKTUISCKUX 33]1a9
6.7 @dopmynbel IS IUIOMIAAM  TPEYTOJbHHUKA, MapajuieiorpaMma, pomba u
' Tpaneuuu
6.8 CgoiicTBa tuIomaae reomeTpuueckux ¢uryp. OTHOIICHHE TLIOMAIEH

noJ00HBIX Uryp




Brranciaenue nﬂomaz[eﬁ TPEYIroJIbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJIeT4aTon

6.9
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MPAKTUUECKUX 3a7a4
CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIjia IPSAMOYTOJBHOTO TPEyIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [pPUrOHOMETPUYECKHE
¢ysxun yrios B 30°, 45° u 60°
610 BrucanHble M LIEHTpalibHbIE YIUIBI, YroJ MEXIy KacaTelbHOM M XOpIoi.
. VYTIIbl MEXKIY XOpIaMHU U CEKYIIUMU
6.13 BncaHnHble U ONIUCAaHHBIE YETBIPEXYTOJIbHUKH
6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTell. Kacanume oxpyxHOCTEN.
' OO61ue KacaTeNbHbIE K IBYM OKPYXHOCTSAM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXKeCTBO. POPMyJIbI IPUBEIACHHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHUHYcOB. Pemenue
6.2 IIPAKTUYECKUX 3a/ad C MCIIOJIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue moaoo6us. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema 0 MpoOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O NIPOU3BEACHUH OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJApaTe KacaTeJIbHOU
Bekrop,  nmmuHa  (MOAyJb)  BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 IIPOTUBOIOJIOKHO  HANpaBICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpALMU HaJ BEKTOpaMHU. Pa3ioxeHue BEeKTopa o IByM
HEKOJUJTMHEAPHBIM BEKTOpaM
6.6 Koopaunarts! BekTopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE JUIS
' HaXO0X/I€HUs JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHMs IPSMOM U OKPYKHOCTH B
6.7

KOOpPJIMHATAX, MEPECEUECHNE OKPYKHOCTEH U NPSIMBIX. MeTox KOOpAMHAT U €ro

IMPUMCHCHUC




6.8

[TpaBriibHBIE MHOTOYTOJIBHUKH

Jnuna oxpyxHOCcTH. ['pagycHas U paguaHHas Mepa yriia, BBIUMCICHHUE JUIUH AyT

6.9 .
OKpY>KHOCTEH
6.10 [Tnomanp kpyra, ceKTopa, CErMeHTa
611 JIBI>KEHUS] TUIOCKOCTH M BHYTPEHHHE CHMMETpUu ¢(uryp (s1eMeHTapHbIe

npeacrasienus). [lapamnensueriit neperoc. [ToBopot

IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

BePOHTHOCTB Hn CTaTUCTHKA

5.1

[IpencraBnenue JaHHBIX B BUjAE TaOiMll, AUarpamm, rpaukoB. 3anoiHEHUe
TaOJMI, YTEHHE W TIOCTPOCHHE AuarpamMMm (CTOJOMKOBBIX (CTOJNIOYATHIX) U
Kpyroebix). UYUreHue rpauKoB peaJbHBIX IpoleccoB. [3BiedyeHue
uHpOpMALMK W3 JUarpaMM M TaOJIUI, HMCIIOJIb30BAaHHE M HHTEPIIPETALUs]

ITAaHHBIX

5.2

OnwucarenpHasi CTAaTHCTHKA: cpenHee apu(METHYECKoe, MeHaHa, pa3Max,
HauOOJIbIIICe ¥ HAUMEHBIIICEe 3HAUCHHS HaOopa YHCIIOBBIX JaHHBIX. [IpuMepsl

CIIy4ailHOM M3MEHYUBOCTH

53

CnyyaliHplli 3KCHEpUMEHT (ONBIT) M ciyd4ailHoe coObiTue. BepostTHOCTh U
yacTtoTa. Pojb MajgoBEpOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B

npupoje u B obmecTse. MoHeTa U UrpajbHast KOCTh B TEOPHH BEPOSTHOCTEH

54

I'pad, Bepmmna, pedpo. Cremenp BepmmHbl. Ywucio pédbep u cymmapHas
ctenienb BepuiuH. [IpencraBnenue o cBszHocTH rpada. Lenu u muknsl. [lyTtu
B rpadax. OO0xox rpada (siiepoB myth). IlpencraBnenne 00

opueHTHpOBaHHOM Tpade. Pemenne 3amau ¢ momoinpto rpadoB

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BeposTHOCTB M cTaTHCTHKA




5.1 [IpencraBienue qaHHBIX B BUAE TaOIUL, TUarpaMm, rpaukoB
55 MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Hax
' MHOXECTBaMU: 00bEMHEHUE, NIEpeceueHue, JONOTHEHNE
53 CaoiicTBa onepaiuii HaJ MHOKECTBAMU: NIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacrpeneuTeIbHOE, BKIOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MNpeACTaBICHUS MHOMKECTB JUIS OMUCAHUS
' pEaJIbHBIX IIPOLIECCOB U SIBJICHUM, IPH PELICHUH 3a]1a4.
55 W3mepenune paccenBaHus AaHHBIX. JlUcrnepcus ¥ CTaHJApPTHOE OTKIOHEHHE
' YHICIIOBBIX HAOOpOB. J[MarpamMMa paccerBaHus
DneMeHTapHble COOBITUA CciaydaiiHOro ombiTa. CiydaiiHble COOBITHS.
56 BepositHocTH  cOOBITHIA. ONBITBI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
' coObiTuaMU. CiydaiiHblii  BeIOOp. CBSI3pb MEXAY MaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoicTBa JEpEBbEB: E€AMHCTBEHHOCTh IIYTH, CYILIECTBOBaHHE
5.7 BHUCAYEH BEPIIUHBI, CBA3b MEXK/Y YUCIOM BEpIIMH U unciaoM pédep. [IpaBuno
yMHOXeHHs. Pemenue 3aa4 ¢ momoibto rpados
[IpotuBononoxHusle coObiTHs. Jumarpamma Diinepa. OObenuHeHHe U
5.8 nepecedenue coObiTHil. HecoBmecTHble coObITHS. Dopmyrna CIOKEHHS
BEPOATHOCTEM
59 YcnoBHas BepoaTHOCTb. [IpaBuiio ymMHoxeHus. HezaBucrumblie coObITHS
IIpencraBnenne 5skcnepuMeHTa B BuAE JAcpeBa. Pemenue 3agau  Ha
5.10 HAaxO0’KJICHUE BEPOSATHOCTEN C MOMOUIBIO JIEpEBa CIyYaHHOTO HKCIIEPUMEHTA,
nuarpamm Jusepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBnenure AaHHBIX B BUAE TaOJIHI, AMArpaMm, TpaduKoOB, HHTEPIpETaIs
5.1 JaHHbIX. YTeHHe W MOCTpOeHHE TadJul], Juarpamm, rpaukoB IO peabHbIM
JTAaHHBIM
5.2 [lepectanoBku U pakTopual
53 CoueTaHus ¥ YUCIIO COUYETAaHUM




5.4 Tpeyronbauk [lackans. Pemenue 3a1ay ¢ HCOIb30BaHUEM KOMOMHATOPUKHI

ss ['eomerpuyeckas BepoATHOCTh. CIiy4ailHbI BBIOOp TOYKH W3 (UTYpHI Ha
. IJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPY>KHOCTH

5.6 HcneiTanue. Ycnex u Heynada. Cepusi HCIIBITAHUH 10 IEPBOTO ycIexa

57 Cepust ucnbiTanmii bepHyum. BeposTHOCTH COOBITUH B CEPUM HCIIBITAHUN
' bepuymm

5.8 CiyyaiiHas BeJIMYMHA U paclpeiesIeHUe BEPOSTHOCTEH




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXECTBO, IIOJIMHOXECTBO,
omepalny HaJl MHOXECTBAMH, yMEHHE OIEepUPOBATh TOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHATh UX TPU PEIICHUU
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe mpeacTaBieHHEe MHOXKECTB
JUISL ONTUCAHUS peaibHBIX MPOIIECCOB U SBJICHUM, NMPH pELIeHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPEeIMETOB

YMmenue ONnCpupoOBaTh MOHATHAMU: OIPCACICHUC, aKCHMOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHEC pacClioO3HaBaTb HMCTHHHBIC W  JIOXKHBIC
BBICKA3bIBAHUs, I[MPUBOAUTL MNPUMEPBI W KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUSA U OTPpULIAHUSA BBICKa3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJIbHOE YHUCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypalbHBIX YHCEN, IPU3HAKU
JETTMMOCTH, LEJI0E€ YHCJIO, MOIYJb 4YHCJA, OOBIKHOBEHHas Ipo0Ob U
JecaTu4Has JpoOb, CTAHJAPTHBIA BUJ YHUCIA, PALMOHAJIBHOE YHCIIO,
UppalMOHATIBHOE YHUCIIO, apu(METHYECKUH KBaJIpaTHBIH KOPEHbD;
YMEHHE BBINOJHATH JEHUCTBHS C  4YUCIaMH, CpPaBHUBATh U
yHOpAIOYMBATh 4YHUCJA, IMPEACTABIIATh YKCIA HA KOOPAUHATHOMN
IPSIMOM, OKPYTJIATH 4YMCIIA; YMEHHWE JeJaTh IPUKUIAKY M OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBarh IMOHATUSMU: CTEIEHb C LENBbIM IOKa3aTeseM,
apudmeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
OOJbIlIE E€IMHUIIBI; YMEHHE BBITIONHATH pacdy€rel 1o Qopmymnam,
npeoOpa3oBaHMsl 1EJIBIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKEHUU |
BBIPAXXEHUI C KOPHSIMH, PA3JIOKEHUE MHOTOWIEHA HA MHOXUTEIH, B
TOM 4HCIIE C HCIHOJb30BaHUEM (OPMYJ pa3HOCTH KBAJIpPaToB U

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCpHUPOBATH ITOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHUE pellaTh JIMHEHHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATBHBIE YPABHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX YpaBHEHMI, JTUHEIHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJIpaTHbIE ¥ JAPOOHO-pallMOHANLHBIC HEPABEHCTBA C  OJHOM
MIEPEMEHHO, B TOM YHUCJIE NIPU PEUICHUH 334a4 U3 APYTHX MPEIMETOB
U TMPaKTUUYECKUX 3a/7ay; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0 B KOOPJIMHATHYIO TUIOCKOCTH I M300pa)KEHUS PEIICHUN

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKLIUHU, HYITH
byHKIHN, POMEKYTKH 3HAaKOIIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoOIbllee KM HAaUMEHbIIEe 3HAYCHUS
byHKINY; yMEHHe OTIEPUPOBATH TOHSATHSIMH: npsMas
MPONOPIMOHATIBHOCTD, JIMHEWHas (YHKIUS, KBaapaTuyHas (QYHKIIHS,
oOpaTHasi TPONMOPLUOHAIBHOCTh, Mapaboia, rumepbosa; yMmeHue
cTpouthb rpaduku GyHKIHNA, UCTIONH30BaTh rpadrKH I ONIPeaeTIeHUS
CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, AJIS PELIeHUs 3aad U3 JIPYrux
y4eOHBIX TIPEJAMETOB W peallbHOW JKU3HM; YMEHHE BBIpAXKaTh

(1)OpMy1'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUMHAMHA

YMmenue OTepupOBaThH MOHSTUSIMHU: MOCIIEI0BATEILHOCTb,
apudMeTHuecKkass M TeOMETpUYecKas  MPOrPeCcCHd;  yMEHHue
UCIIOJIb30BaTh CBOMCTBA IOCJIEIOBATENILHOCTEH, (POPMYIIBI CYyMMBI H
oO0IIero 4jieHa MpH pelieHUH 3ajad, B TOM YHCIE 3a1ad U3 JPyTrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHne pemarh 3aJa4d Pa3HbIX TUIIOB (B TOM YHCIIC HA TPOIEHTHI,
IO W 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBAapOB WU CTOMMOCTH
MOKYIIOK U YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS IUYHBIMHU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
ypaBHEHHUsI, HEPABEHCTBA U CHUCTEMBbl TIO0 YCJIOBHIO 3aJlayH,
WCCJIEIOBATh MOJIYYEHHOE PEIICHHE W OLICHWBATh MPaBIONOI00HOCTH

IMMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYIOJbHUKH, MPSMOYIOJbHBIH TpPEYTOJIbHUK,
MearaHa, OUCCEKTpHCa M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,

MnapauicjiorpaMm, pOM6, MNPpAMOYI'OJIbHUK, KBaApaT, Tpareuus;




OKpPYHOCTb, KPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemiaTth 3aJadd, B TOM YHUCIIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXKJCHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

W3YYEHHBIX CBOICTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh IMOHATUSMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYroJbHUKOB; MapajlIeIbHOCTh U MEPHEHIUKYISIPHOCTb IPSIMBIX,
Yroja MeXAy MNpsAMbIMH, MEPHEHAUKYISAP, HAKIOHHAsS, NPOEKIIHS,
nogobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTD MPSIMBIX B

OKpY aroIieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BemuMuMHA yria, CUHYC W KOCHHYC YIJIa TPEyroJIbHUKA), IUIOIIAb;
YMEHHE OLIEHUBATh Pa3MeEPbl MPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpe; YMEHHE NpUMEHATh (OopMyJbl MEepUMETpa U  IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>)KHOCTH M IUIOIIAAM Kpyra, oobema
IOPSAMOYIOJIBHOTO TapajuleeNnuIesia; yMEHUEe INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS  JUIS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue uzo0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (GUTYphI OT PYKH, C MOMOIIBI0 YEePTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSAMOYIOjbHas  CHUCTEMa
KOOPAMHAT;, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BE/IEHUE BEKTOPA HA YNCIIO, CKAISIPHOE NIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPHl U KOOPAWHATHI JJISl MPEACTaBICHUS
JAHHBIX W pEUIeHUs 3ajJady, B TOM 4HCIE M3 JAPYIHMX Y4eOHBIX

IIPEMETOB U peabHOW KU3HU

14

YMeHne omnepupoBaTh TOHSTHSAMHU: CTOJOMKOBBIE U  KPYTOBBIE
auarpammbl,  TaOnuIpbl, cpeaHee  apudMeTHYECKOe, MeIuaHa,
HanOoJIbIllee W HAMMEHBIIEe 3HAUYEHUs, pa3Max YHCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPIPETUPOBATH U  MPEoOpPa3OBHIBAThH

UHQOPMALIMIO, TPEJCTABICHHYI0 B TaOJNMIIAX M Ha JAMarpamMmax,




OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SBJICHHWI;, yMEHHE pACIO3HABaTh WM3MCHYMBBIC BCIUYMHBI B

OKpYy XaroIieM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHBIA OMBIT (CIy4aiHbII
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (3JIEMEHTapHBIM HCXO.)
CIIy4allHOTO OIlbITa, CIIy4yallHOE COOBITHE, BEPOSTHOCTH COOBITHUS,
YMEHHE HaXOAWUTh BEPOSATHOCTH CIIy4alHBIX COOBITHH B OMNBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pellaTh
3a7jaud METOJIOM OPIraHU30BAHHOIO Iepedopa U C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PpEaJbHBIX
COOBITUH W SIBICHUH, MOHMMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEpOSITHBIX COOBITUH B OKpYXKAIOLIEM MHpE U B IKHU3HH;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpaTh MOIXOMAIINNA W3YYEHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE W KU3HH, PACTIO3HABATDH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIMCHIBATh OTAEJIbHBbIE BBIJAIOLINECS  PE3YyJbTaThl,
MOJIYYCHHBIE B XOJI€ PAa3BUTHs MaTeMaTHUKU KaK HAyKH, MPUBOJUTH
MPUMEPHl MAaTEMATHICCKUX OTKPBITHH U UX aBTOPOB B OTCUECTBEHHOMU

Y BCEMHUPHOHN UCTOpUU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Yucia ¥ BEIYUCIICHUS

1.1

HaTypanLHHe n 1OCJIbIC Yrcia. HpI/I3HaKI/I JACITIMMOCTHU LECJIBIX YHUCECIT

OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  TPOIEHTH, OECKOHEYHBIE

2 MIEPUONUECKHIE TPOOH

13 Panmonaneupie uncia. ApudMeTHdyeckue OIepalud C  paldoOHAIbHBIMH
' YUCIaMHu

14 JleiicTBuTeNbHBIC YHCTA. ApHPMETHUECKHE OIEpalMd C JICHCTBUTCILHBIMH
. YUCIaMu

Ls [TpuOnmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJEHUS, NPUKHAKA U OIIEHKa
' pe3yabpTaTa BbIYMCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BbykBeHHble BbIpakeHUS (BbIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uensiM nokazareneM. CTeneHb € palMOHAIBHBIM IOKa3aTelIeM.
. CaoiicTBa cTeneHU

2.3 MHoOro4yieHsl

2.4 Anrebpanyeckas IpoOb

) s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHU. JencTBus c
' apu(PMEeTHIECKUMU KOPHSIMH HATYPAIBHOHN CTETICHU

3 YpaBHEHUS 1 HEPABEHCTBA

31 Lensle u npoOHO-panMioHaNbHBIE YypaBHEHHS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUI

35 Lensie m apoOHO-paroHaNbHBIE HEepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB

33 Pemrenre TekcToBBIX 33724

4 UwucnoBbie oCiIeI0BaTEILHOCTH

4.1 ITocenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIEA0BATEILHOCTEN

4.2 ApudmeTrnueckas U reoMmeTrpuueckas mporpeccuu. DopMyna  CI0XKHBIX




MIPOLIEHTOB

5 OyHKIUU
@Oyukiusa, crnocodbl  3amanus  pyskuun. ['padpuk  pyskmum.  OGmacTsb
orpezeNeHusl U MHOXKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUHA. MaKCUMyMBI H
MUHUMYMBl (QyHKIMM. HanGomnbiiee W HauMmeHblllee 3HaueHHEe (YHKIMM Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM M IITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroibHuUK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuYeCcKuX BEJTUNYNH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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