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MNOACHUTEJIBHASA 3AIIMCKA

OCHOBHBIE JINHUM COJAEPKaHMS MPOTPaMMbl IO MaTeMaTHKe B 7—9 Kiaccax:
«Anrebpa» («Anrebpandeckue BBIPAKCHUS», «YPAaBHCHUS U HEPABEHCTBAY,
«Dynkuun»), «l'eomerpus» («l'eomerpuueckue ¢GUTYpHl M HX CBOMCTBaY,
«3MepeHune reoMeTpUIeCcKuX BEIMUUHY ), «BeposTHOCTh U cTatucTrkay. JlaHHbIe
JUHUU PA3BUBAIOTCSA NapaJUIENbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJJHAaKO HE HE3aBHCUMO OJlHa OT JPyrod, a B TECHOM KOHTaKTE U
B3aUMOJICHCTBUHU.

Conepxanue mnporpaMMmbl MO MaTE€MaTUKE, paclpenesi€HHOE 10 TojaM
o0y4eHHUs, CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM 00ydYaromuecs oOpalainch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUYECKUMHM TIOHSATUSMH M HAaBBIKAMU OCYILECTBIISIOCH
MOCJIEIOBATEIbHO M TOCTYIATEIbHO, C  coOdroJeHueM  IpHUHIMNA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIOYAIHCh B OOIIYI0 CHUCTEMY
MaTEMaTUYECKUX TMPEACTABICHUN OOYYarONIMXCs, pacuiupsiss W yriyonss eg,
o0Opa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaruka siBisieTcsl 0O0s3aTeIbHBIM
y4eOHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTrO o01ero oopasosanus. B 7-9 kmaccax
MaTeMaTHKa TPATUIMOHHO N3YUYaeTCsl B paMKax CIEIYIONUX YIYCOHBIX KypPCOB:
Anrebpa» (BKJIIOYasl DJJIEMEHThl CTAaTUCTUKU U TEOPUU BEPOSATHOCTEH) U
«I'eomerpuss». IIporpamMmmon 10 MaTeMaTUKE BBOJMUTCS CaMOCTOSATEIbHBIN
y4eOHbIN Kypc « BeposITHOCTh M CTaTUCTHKAY.

Pabouass mporpamma mo MaTeMaTHKE COCTOMT W3 pabOyYMX HporpamMmm
y4eOHBIX KypcoB «Auredpay, «['eomeTpusi» n « BEpOSATHOCTh U CTATHCTHKAY.

Pabouyasi nporpaMmma y4e0HOro Kypca «Asredopa (0a30Bbiii yPOBEHb)»
JU1st oOyyaromuxcst 7-9 KiaccoB
(ID 9143223)

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsSETCS OJHWUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHAa 00ECIIEYMBAET U3yUYEHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOT0, TaK M TyMaHUTApHOIO IIUMKJIOB, €€ OCBOEHHE HEOOXOIUMO s
NPOIOJDKEHUS 00pa30BaHUs U B IIOBCEIHEBHOMN KU3HU. Pa3zBuTre y o0yyarommxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOKACHUW M CYIIHOCTH anreOpamuecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUUYECKO HAyKOH SBIIEHUI U MPOLIECCOB
B MpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOJEIMPOBAHHSA B HAy4YHOM



MO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y KayeCTB MBIILJICHHUS, HEOOXOAUMBIX JIJISl aIalTalli B COBPEMEHHOM ITU(POBOM
obOmiectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HaOMIOAATh,
CpaBHHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILIICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEWCTBHUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHUE Kypca alredpbl 00ecrieynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHW HCHOJB3YIOT JACAyKTHBHBIE U
WHAYKTUBHBIE PacCyXIeHUs, 0000IIeHNe U KOHKPETU3allnIo, a0CTparupoBaHue |
aHanoruto. OOydenume  anreOpe  mpeamnosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOATENLHON JESTENIbHOCTH O0O0YYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
peleHue 3a7a4 SABISETCS peann3aluei JesTeIbHOCTHOTO IPUHIIMIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro kypca «Amnredpa» s OCHOBHOIO
o0miero oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOJUUECKHE
muHuu: «Hucna v BeIUUCICHUSNY, « AreOpandyeckue BhIPpAKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkmu». Kaxmas Hu3 3THX COAEp)KATEIbHO-METOAMYECKUX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpyTMMH €ro JUHUAMHU. B Xoje wu3yueHuss y4eOHOro Kypca oOOydarolumcs
MPUXOAUTCS JIOTHYECKU PACCY’KJaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTo Kypca «Anrebpay BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHIECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMaTthyeckoro si3bika. CoaepkarenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JaNTbHEHIIero U3y4YeHuss MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOlIUXCs
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOrO OOuIero oOpa3zoBaHUs
CBS3aHO C palMOHAIBHBIMM M HUPPALMOHAIBHBIMU YHCIAMHU, (HOPMHUPOBAHUEM
MPEJICTABICHUN O JIEMCTBUTEILHOM 4YHCIIE. 3aBEPUICHUE OCBOEHUS YHMCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Coneprxanue AByX alreOpandecKkux JMHUN — « AreOpandecKkie BhIPasKEeHUsD
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYHAIOIIMXCS
MaTeMaTHYECKOTO amnmnapara, HeOOXOAMMOTO JUIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3amgad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHUsS Y4YEOHBIM Marepuan TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BbhIpaKeHHUI. AnreOpa IeMOHCTPUPYET 3HaUYEHUE MAaTEMATUKU KaK
S3bIKa JUISI TIOCTPOCHHSI MaTeMaTHYeCKHMX MOJEJICH, OMHCAHWS TMPOILECCOB |



SABJIICHUN peaJpbHOTO Mupa. B 3amaun oOyueHus anrebpe BXOMIT TaKkKe
JanbHeilee pa3BUTHE aNTOPUTMUYECKOTO MBIINUIICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HH(GOpPMATHKM, M OBJAJCHHE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOdpa3oBaHue CUMBOJIBHBIX (POpPM CIIOCOOCTBYET
pPa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Copeprxanue QpyHKIIMOHAIBHO-TparuecKoi JIMHUM HAIIEJICHO Ha TOJy4YeHHe
OoOy4YaromMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEWIed MaTeMaTHYeCKON MOJENH
JUISL OTUCAHUSL U UCCIIEI0BAHMS Pa3HOOOPA3HbBIX MPOLIECCOB U SIBICHUI B IPUPOAE
u obmecTtBe. M3yueHune marepualia CrioCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
YMEHHSI UCIIOIb30BaTh PA3JINYHbIE BHIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIUBUIN3ALMU U KYJIbTYPBHI.

CormacHo yueOHOMY IMaHy B 7-9 KiaccaXx u3y4aeTcss ydeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl COACPKAHUS:
«Yucna u BBIUKCICHUS», «ANreOpandyecKkue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DyHKIIUNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoautcsa 306 gacoB: B 7 kiacce
— 102 gaca (3 yaca B Hepneno), B 8 kimacce — 102 gaca (3 waca B Henmenwo), B 9
kiacce — 102 yaca (3 Jaca B HefIeni0).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuc/i1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k apyroul. IloHATHEe palMOHAJIBLHOTO YHCIA, 3alKCh, CpPaBHCHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JeHCTBUS €
palMOHAJbHBIMU YKCIIaMH. PelleHne 3amad U3 peasbHOM NMPAKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHHUI HAa OCHOBE ONPEJIEIECHUS, 3alIUCh OO0IbIINX yucel. [IpoLeHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU U ApOoOM B BUJE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JCIMMOCTH, PA3JO0KEHHE Ha  MHOKWUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas M oOparHas
IIPONOPLHOHAIBHOCTH.

AJiredpanvecKkue BbIpaKeHHU s

IlepeMeHHBIE, YUCIIOBOE 3HAYECHHUE BBIPAKEHMS C IIEPEMEHHOM. JlommycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
dbopmynbl. Beraucnenus no gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IIPOM3BE/ICHUH, NTpaBUiIa PACKPBITUS CKOOOK M IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3aTEIEM.

OpHouneHsl U MHOrowieHsl. CteneHp MHOTOWIeHa. COXEHUE, BBIUYUTAHHE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasinoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHs, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHeniHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHBbIX ypaBHeHUH. CoOCTaBIIEHHE YpaBHEHHWH 110
YCJIOBHIO 3a71a4M. Perenne TeKCTOBBIX 3aa4 C [IOMOIIBIO YPABHEHUM.

JIuneliHOEe ypaBHEHME C IByMs IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpPaBHEHUU C JABYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepbl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CHUCTEM YPAaBHECHUM.

DOyHKUIMHA



Koopannara Touku Ha npssmoi. UucimoBble MpoMeKyTKU. PaccTosiHue Mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonartue ¢ynknuu. [padux
¢bynkuuu. CoiictBa pyukumii. Jluneninas @yukius, e€ rpadux. I'paduk dyHKIMNA
y = |x|. I'paduueckoe pelieHre TUHEHHBIX YPABHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KVIACC

Yuciia 1 BHIYMCTICHUS

KBagpatHbiii kopeHb U3 uucia. [loHsTue 00 HppauMOHAIBHOM 4YHCIHE.
Jecsatuunbie TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBolicTBa apupMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHUCIOBBIX BHIPAXKEHUM
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YUCIIA.

Crenens ¢ 1enpIM NoKaszaTeneM u €€ ceorictBa. CTaH1apTHas 3alliCh YHCIIA.

AJireOpanyecKkue BbIPasKeHUS

KBagpaTHblil  TpEXwieH, pa3JIOKEHHE KBaJpaTHOIO TPEXUJIEHA  Ha
MHO>XHTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckor apolwu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHME, JI€J€HHE alreOpandeckux Jpooeil.
PanronanbHbIe BBIpaXXEHHS U UX TpeoOpa3oBaHue.

YpaBHeHMs 1 HEpaBeHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIIMXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiine ApoOHO-pallMOHATIbHBIE YPABHEHHUS.

['paduueckas unTepnperanys ypaBHEHUN ¢ IByMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHUW C JBYMsS IepeMeHHbIMHU. l[Ipumepsl pemeHus cucreMm
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JINHETHBIX HEPABEHCTB C OJHOUN EPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmun. OOnacTh ONpeAeNeHUS] W MHOXECTBO 3HAUCHUH
¢ynkunu. CnocoOsbl 3a1aHus PYHKIUH.

I'padpux ¢ynkumun. YUrenune coiicTB ¢yHKuMHu 1o e€ rpaduky. IIpumepsr
rpadukoB GyHKLIHHA, OTPa’KAIOIIUX PEATbHBIE MPOLECCHI.



OyHKIAN, ONMUCHIBAOINNE TMPSAMYI0 M OOpaTHYI MPOIOPIHOHAIBHEIC
3aBHCHMOCTH, MX rpadukn. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanyonanbHble 4KClia, UppaLMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
Kak OECKOHEYHBbIC JCCATUYHbIC ApoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apuU(PMETHYECKHE JEHCTBUS C
JEACTBUTEIILHBIMU YU CIIAMU.

Pa3mepbl 0OBEKTOB OKpYXalolIEro MHpa, JIUTEIBHOCTh IIPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHHUE BEJIMUYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika u oueHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASAIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINUXCA K KBAJIPATHBIM.
bukBanpartHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUNA TPETbEU U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

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

VYpaBHEeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pernienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajau alIredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmueckass MHTEpHpeTalusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Cb CAMMETPHUH MAPaAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, 1t ux
CBOMCTBA.



Yucsi0BbIE OCIEI0BATEILHOCTH U IPOrPecCUm

[IoHsiTHE YMCTIOBOM IMOCIENI0BATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
PEKyppEeHTHOH GopMyIoit u GOpMyIIOi #-TO YiIeHa.

Apudpmernueckass u reomerpuueckas nporpeccud. dopmyinbl n-ro uieHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHUl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre YIEHOB apU(PMETHUYECKON M TeOMETPUYECKOM MpOorpeccHii
TOYKaMU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCHOHECHUUAIBHBIA POCT.
CoXHbIE NPOLIEHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS IpOrpaMMbl Y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCUICKONM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpaklaHWHA U pealu3allii ero
opaB, MpPEICTaBICHHMEM O MaTEeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICEHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHHUI, YMEHUIO BUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaluMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, IPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKON Hayku Kak cgepbl YelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTtanue, (GopMHupoBaHHMEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYyYHs:

FOTOBHOCTBHIO TPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAH W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJIoBEKa,

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN Ha MMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX penieHus;

8) apanTanus K M3MEHSIOINUMCS YCJOBHSM COUMAJBHOW M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTHU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTbCS y APYTUX JoAceH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBI€ 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIE
dbopMyJIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHAMAEeMbIe pelieHus U JCHCTBHSA, (POPMYJIHUPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeficTBU:

e BBIABJIATH U XapaKTEPHU30BaTh CYMIECTBEHHBIC TPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATHN, OTHOUICHWH MEXKIy TMOHATHIMH, (HOPMYIHPOBATH
OTIpENICNICHNs]  TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  TMPHU3HAK
Kiaccu(ukanuu, OCHOBaHUSA i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPeoOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHeE,
YCJIOBHBIE;



BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
OpOTUBOpeYMs. B (akTax, JAaHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPpUTEpPUM  JJI1  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOT U H;
pa30upaTh I0Ka3aTelIbCTBAa MATEMATUYECKUX YTBEPKIAECHUHN (TIPSMbIE U OT
MPOTUBHOIO0), MPOBOAMTH CAMOCTOSTEBHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYecKux (PaKkToB, BBICTpaMBAaTh AapryMEHTALUIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus yuyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUICHUs, BbHIOMpaTh HauOoJee MOAXOASAIIMA C YYETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHMS,
(GopMyIMpOBaTh BOMPOCHI, (UKCHPYIOLIME MPOTHBOPEUYUE, NpPOOIEMY,
CaMOCTOATENIFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO TO3UIUIO, MHEHUE;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCIEAOBaHME 1O  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOIO HAOJIIOJEHUS, MCCIECIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaK¥Ke BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBEIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH W HMHTEPIPETUPOBATH
HH(OPMAITUIO PA3TUYHBIX BUIAOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (opMy TMpeACTaBiCHHS WHOOPMAIMU W WUIUTFOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMM, JuarpaMMaMy, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSAM, MPEITIOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U  (OpMYyIHUpOBaTH CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMU OOIICHUSA, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ybTarT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOI TEMBI,
npo0JIeMBbl, pelraeMoi 3aaun, BHICKa3bIBaTh U], HAIlEIEHHBIC HA MTOUCK
pEIIeHUsI, COMOCTABIATh CBOM CYXICHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JHAJIOra, OOHApY>KUBATh Pa3lIMdUe U CXOJCTBO MO3UIUH, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
OPEJCTaBIsITh  pPE3yNbTaThl  pEHIeHHs  3aJadd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C Y4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHH;
MOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHANBUAYAIBHONH pa0boThl TpW pPEImIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATH 11EJIb COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpeaensiTb BUABI padOT, IO0rOBAPUBATHCS,
00Cy>KIaTh MPOLIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKUX
JIIOICH;

y4acTBOBaTh B TPyNmoBeIX (opmax paboTel (0OCyxkIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBl W JIpyTW€), BBIMOJIHATH CBOIO YacThb
paboThl U KOOPAMHUPOBATH CBOU JCHCTBHS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, allTOPUTM PEUIECHUs 3aiaud (WM ero
9acTh), BBIOMpATh CIOCOO peIIeHHS ¢ YY4ETOM HMMEIOIIHUXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh
BAapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, 3MOHHOH3JIbeIﬁ HHTECJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca u
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIbCTB, HAlJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LENH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 KJjacce OOyYarOMIMICS TOJYYHUT CIEAYIOIIHNE
MPEeIMETHBIE PE3YJIbTATHI:

Yucji1a ¥ BBIYUCTICHUSA

BrITIoNTHATh, coYeTass YCTHBIE W TMHChbMEHHBIC MPUEMBI, apu(hMETHUSCKHEC
JENUCTBUA C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTe 3Ha4eHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CHIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH JAPOOHBIX BBIPAXKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexoauTh OT 0mHOM (GOPMBI 3alMKUCH YUCEN K JIpyroil (mpeoOpa3oBhIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIIOYMBATH PAIIIOHATILHEIC YHCTIA.

OKpyrJisTh yucia.

BbINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BEIUMCICHUMN, OIIEHKY 3HAYCHU
YHCJIOBBIX BBIPQXCHHUH. BBIMOTHATL JAEUCTBUS CO CTEMEHSIMH C HATypajdbHBIMU
MOKA3aTeIISIMH.

[IpumeHsATh  TpPU3HAKU  JETUMOCTH,  pa3lioKeHHE Ha  MHOXKHUTEIH
HATYpaJbHBIX YHCEIL.

PemaTe TpakTHKO-OpUEHTUPOBAHHBIC 3a7add, CBS3aHHBIC C OTHOIICHHEM
BEITUYMH, MPOTOPIMOHAIBHOCTEIO BEIIMYWH, TIPOIEHTAMHU, HWHTEPIPETUPOBATH
pe3yNbTaThl pelIeHus 3a7a4 C YYETOM OTpaHUYECHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AsredpanvecKue BbIPpaKEeHUA

Hcmonp30oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

HaxonuTe 3HaueHUs OyKBEHHBIX BBIPAKEHUNM NpPU 3aJaHHBIX 3HAYCHHSX
MIEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHUS  IEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBECHUEM TIOJIOOHBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOTrodJieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBapaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKEHHE MHOTOWICHOB Ha MHOXHUTEIH C TOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiX,
npuMeHeHus1 GOPMyYJT COKPAIIEHHOTO YMHOKEHHUS.



[IpumensaTs nmpeodpa3oBaHsi MHOTOWICHOB JIJISl PEIICHUS Pa3INYHbBIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IIOKA3aTEISIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemath jMHEWHBIE YpaBHEHUS C OJHON NEPEMEHHOW, MPUMEHsS IMpaBUiia
nepexoja OT UCXOJIHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisercs
JIM YACTIO KOPHEM YPABHEHUS.

[IpumensTs rpadudecKue METOIbI IPHU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JBYMSI TIEPEMEHHBIMU, TOJB3YACh TI'paQUKOM, MPUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPAaBHEHUN C ABYMS EPEMEHHBIMU, B TOM
quclie Tpa@uIecKu.

CocraBisiTh W pemiaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEeHHbIN pe3yJIbTar.

DOyHKUNHA

N3006paxkaTth Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBAJIbl, 3aAMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJIHHATaM,
CTpouTh Tpaduku TMHEHHBIX GyHKUIUNA. CTpOoUTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUIMNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPAaCcCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 IPaPUKOB peaabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xkoniy oOyuenus B 8 kuacce oOydYarOmIMIICS TOJYYHUT CIEAYIOIIHNE
MpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYHCICHUS

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX
quCcell JJIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300pakaTh JEHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMON.



[IpuMmeHATs MOHATHE apUPMETHUECKOrOo KBAJpPaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJATOP, BBIOJHSTH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEpPKAUIMX KBaJpaTHbIE KOPHH, HCHOJb3YS
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHMCET C MOMOUIbIO JAECATUYHBIX
npo0eii u creneHelt yucna 10.

AnredpanvecKue BbIPpAKEHUA

[IpuMeHATh TOHATHE CTENEHW C LEeJbIM IO0KAa3aTeleM, BBIINOJIHATh
npeoOpazoBaHus BEIPAXKEHUM, COIEPIKALINX CTENIEHH C LEJIbIM MOKa3aTeeM.

BhITIONIHATH TOXKJIECTBEHHBIE MPEeoOpa30BaHUs PAMOHATBHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMH U aJIFeOpanyecKUMU IPOOSIMH.

PackiiaibiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKESHUN IJIs1 PEIICHUS PA3INYHbBIX 337124 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHelHbIE, KBaJpaTHbIE ypaBHEHUS M palUMOHAIbHBIE YpaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBouTh MpocTeiilive UCCAEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YpaBHEHUU pELIeHUs, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3a7adu K €€ ainredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJIE€HUS YpPAaBHEHUS WJIM CHCTEMbl YypaBHEHHI,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M IOJTYUYEHHBIN pe3ybTarT.

[IpumMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
pelath JTUHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMI0O MHOXKECTBA pEUIEHUI HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTh ¥ KCMONB30BaTh (DYHKIIMOHATBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENITh 3HaueHHe (YHKIUM O 3HAYEHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutsb rpaduku dJIeMEHTaApPHBIX QYHKITUN BUJA!

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIA
byHKmn 1o e€ rpaduKy.

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHIL:

Yucnaa v BIYMCICHUA

CpaBHUBATh U YIOPSIOYMBATH PALIMOHATIBHBIE U UPPAIIMOHATILHBIE YHCTIA.



BreimonHaTe  apudmMeTHUYECKHEe JSHCTBHS C  pallMOHAIBHBIMH  YHCIIAMH,
coyeras yCTHbIE W MHUCbMEHHBIC MPUEMBI, BBINOJHATh BBIUUCICHUSA C
MppalMOHAIBHBIMUA YHUCIIAMU.

Haxonuts 3HaueHHs cCTeNeHEeW C LEJIbIMU IIOKa3aTelsiMU W KOPHEH,
BBIUUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIM.

OKpyraarh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHEHHBbIE M KBaAgpaTHBIC yYpaBHEHHS, YPAaBHEHUS, CBOJAIIHAECA K
HUM, NIPOCTEHIITNE IPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHUU C JIBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pematp TeKCTOBBIC 3ajadyM alreOpPaMvYecKUM CIIOCOOOM C  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPAaBHEHHUH C IByMsI IIEPEMEHHBIMH.

IIpoBoaNTE IPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YPAaBHEHHUMU, B
TOM YHCJI€ C TPUMEHEHUEM TpauuecKux mpeAcTaBieHuil (yCTaHABIUBATh, UMEET
JIA YpaBHECHUE WM CUCTEMA YPABHEHUM PEIIEHHS, €CIIU UMEET, TO CKOJbKO, U
npoyee).

Pemiate nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, W300pa)kaTh
pEIICHUE HEPABECHCTB HA YUCJIOBOW MPSIMOW, 3aMKCHIBATH PEUICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemate cucCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, U300pakaTh pelIEHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aMKUCHIBATH PEIIEHNUE C MOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JTUYHBIX 33]1a4.

DOyHKUNHA

Pacno3naBath (yHKIMM uU3ydeHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU

pacmoioXkeHne Ha KOOPAUHATHOM TIOCKOCTH rpadukoB GpyHKUUN BuAa: y = kx, y
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3HaYEHUU KO3()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakaTh CXEMATHYECKU TpapUKU KBAJAPATUYHBIX (DYHKIIHIA,
OIKCHIBATh CBOMCTBA KBAPATUYHBIX (DYHKIIMH 1O UX TpaduKaM.

Pacrio3HaBaTh KBagpaTHIHYHO (QYHKIHIO 1O (HOpMYJIE, TPUBOIUTH MMPUMEPHI
KBaIPATUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPecCHm

Pacno3HaBaTh apupMETHYECKYI0 W TEOMETPHUYECKYIO IMPOrPecCHd TpHU
Pa3HBIX CIIOcO0ax 3agaHusl.



BBIMOTHATE  BBIYMCIACHHUS C HCIONB30BaHHEM (GOPMYJ N-TO  WICHA
apu(PMETHICCKON ¥ T€OMETPHUSCKON ITPOTrPECCHil, CYMMBI TICPBBIX N YJICHOB.

N300pakaTh YICHBI IOCIICIOBATEIPHOCTH TOYKAMHU Ha KOOPJIWHATHOM
TJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYd M3 PeabHOH JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOpA, [U(PPOBBIX
TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
| Uucna u BerunciaeHus. PannonanbHbie ’5 | bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 AnreOpanyecKue BhIPAKCHHS 27 1 hitps-//m.cdsoo.rw/7f415590
bubmuoreka [JOK
3 ¥ PABHEHI I HepaBercTsa 20 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Koopaunate! u rpadpuxu. OyHKIuu 24 1 hitps://m.cdsoo.rw/7f41 5590
but6mmoreka [IOK
e TosToperue u obobmenne 6 ! https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Konrpoabnsie | IlpakTuyeckne (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubnuoreka [JOK
1 Y .K 1
Hciia U BeluuciIeHusA. KBagpaTHble KOpHU 5 https://m.edsoo.ru/7f417af8
) Yucia u Berunciienus. CTeneHb C 1EIBIM . bubnuoreka [JOK
[oKa3areyieMm https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 | bubnuoreka LIOK
KBanpatHblil TpEXuseH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKre BbIPaKEeHHUS. 15 1 bubaunoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus n HepaBeHcTBA. KBagparHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741 7afg
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dymxupn. Hucrobie pyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 obobmerme 6 2 https://m.edsoo.ru/7t417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM unppoBbIe
Ne ni/m P Kontpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Yucna u BeiuncieHus. JledcTBUTEbLHbBIC 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus n HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmnoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
> PynKumm 16 I https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 1 1
6 HCJIOBBIE MOCJIEA0BATEIBHOCTH 5 hitps-//m.cdsoo.rw/7f419d08
7 [ToBTOpenue, 06001IeHNE, CCTEMaTH3AIUS 13 1 bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA

1

Yucna 1 BEIYKCIIEHUSI

1.1

BI)IHOJ'IHSITI), coyeras YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,

apI/I(l)MeTI/ILIeCKI/Ie JIEHCTBHUS C palluOHAJIBHBIMHA YUCJIaMHA

1.2

Haxomute  3Ha4YeHMs ~ YUCIOBBIX  BBIPAKEHUN,  IPUMEHSATH
pa3zHooOpa3Hble COCOObI M MPUEMBI BBIUMCICHHS 3HAUEHUHN TPOOHBIX

BLIpa)KeHHﬁ, CoacCpIKaInX OOBIKHOBEHHEIE U JCCATUYHBIC I[pO6I/I

1.3

[lepexogute OT omHOM QopMbl 3amMcu 4YHMced K JApyro
(npeoOpa3oBpIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO IpO0Ob)

1.4

CpaBHUBATh U YIIOPSAI0YNBAThH PAllMOHAJIbHBIE YUCIIA

1.5

OxpyrisTh yucna

1.6

BBINONHATE NMPUKKUIKY M OUEHKY pPe3yjbTaTa BBIYMCIEHUN, OLECHKY
3HAUYECHUW YHCJIOBBIX BBIPAKEHUW. BBINONHATE JAEUCTBUS  CO

CTCIICHAMM C HATYPAJIbHBIMU IMOKA3aTCIIAMU

1.7

[IpuMeHATh NpU3HAKH JEIUMMOCTH, pPAa30KEHHE HA MHOXKUTEIU

HaTypaJIbHBIX YUCCII

1.8

Pemate  NpakTHKO-OpMEHTHPOBaHHBIE  3aJadyd, CBA3aHHBIE C
OTHOILIEHUEM BEJINYMH, IIPONOPLUOHAIBHOCTBIO BEJINYMH,
IPOLEHTAMH, HWHTEPIPETHPOBATh pPE3YJIbTAaThl PEIIEHUS 3a4ad  C
y4€TOM OrpaHUYCHMM, CBSI3aHHBIX CO CBOMCTBAMHM PaCcCMaTPUBAEMBIX

00BEKTOB

AnrebGpanyecKkue BbIpaKeHUS

2.1

Hcnonp3oBaTh anreOpanueckyl0 TEPMUHOJIOTHIO W  CHMBOJIHUKY,

HNPUMEHSTH €€ B IPOLIECCEe OCBOCHHSI yUeOHOT0 MaTepuaa

2.2

HaxonuTe 3HaueHusi OYKBEHHBIX BBID@KEHUH TpPU  3aJaHHBIX




SHAYCHUAX IICPEMCHHBIX

BrImonmaaTs npeo6pa3OBaHH51 OeJIoro  BBIPpAXCHUA B MHOT'OYICH

23 NPUBEACHUEM MO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINOMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHAa Ha
24 MHOIOYJIEH, NPUMEHATh (GOpMyJbl KBaJgpaTa CyMMbl W KBajpara
pasHOCTH
OcCy1ecTBISTh pa30KEHUE MHOTOUIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTENS, IPYNIUPOBKH CIIaraeMbIX,
npUMeHEeHUs: GOpMyIT COKPAIIEHHOTO YMHOXKEHUS
26 [IpumensaTh npeoOpazoBaHKsi MHOTOUICHOB JJISl PELICHUs Pa3JInYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEISIMU
' JUIs IpeoOpa30BaHus BBIPAKEHUN
3 VYpaBHEHMsI U HEPABEHCTBA
Pewats JsMHENHbIE YypaBHEHUs C OJHOW IIEPEMEHHOH, IIPUMEHSS
3.1 IpaBuia Iepexofa OT MCXOJHOTO YPaBHEHHs K PAaBHOCHIBHOMY €MY.
[IpoBepsTs, SABISIETCA JIM YUCIIO KOPHEM YPaBHEHUS
32 [IpumensTs rpaduueckue MeETOAbl MNPU  PELICHUHM JIMHEHHBIX
' YPAaBHEHUN U UX CUCTEM
13 [ToxOupats mpuMepsl Hap Yuce, SIBISIOIIMXCS PEIIeHUEM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTth B KOOPAUHATHOH IJIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHUS C
34 JIBYMsI MEPEMEHHBIMU; MOJIb3YysCh TI'paUKOM, MPUBOJIUTH NPUMEPHI
pEILIEeHUs] ypaBHEHUS
35 Pematp cucteMsl ABYX JTMHEWHBIX YPaBHEHHUM C IBYMs IIEPEMEHHBIMU,
‘ B TOM 4HcJie TpaduyecKu
CocTaBnsTh U pelath JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIIOBUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/J1a4M MOJIy4EHHBIN pe3yibTarT
4 Koopaunats! u rpapuku. @yHkunu
N300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpBajbl, 3alUCHIBATh
YHCIJIOBBIE TPOMEXYTKH Ha alNreOpandeckoMm s3bIKe
4.2

OTtMmeuaTh B KOOpI[PIH&THOﬁ IINIOCKOCTH TOYKHM TIIO0 3aJaHHBIM




KOOpIMHATaM

4.3

Crpouts rpaduku nmuHeHHBIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= [x]

44

OnwuceiBaTh C MOMOIIBIO (PYHKUIMH H3BECTHBIC 3aBHCHMOCTH MEXKIY
BEIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHE, LIEHY, KOJIUYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDL, BPEMH, 00BEM pa6OTLI

4.5

HaxoauTe 3HaueHne QyHKIMK 110 3HAYCHHUIO €€ apryMeHTa

4.6

[lonumats rpaduyecknii cnoco® TpEACTABICHUS M aHAIW3a
uHpopManny, WU3BIEKaTh W WHTEPIPETUPOBATH HH(POPMALUIO U3

rpauKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1

Yucna ¥ BEIYMCICHUS

1.1

Hcnons3oBath Ha4daJIbHBIC NMpEACTaBJICHUA (6] MHOXCECTBC
HCﬁCTBHTeHLHBIX quCCIl IJid CpaBHCHUA, OKPYIJICHUA U BI)I‘II/ICJIGHI/If/'I,
I/1306pa>l(aTb ﬂeﬁCTBHTeHBHBIe qyucCijla TOYKaMHM Ha KOOpI[PIH&THOﬁ

IpsIMOI

1.2

[IpumensTr moHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaXOAWTh KBAaJpaTHbIE KOPHHU, HCIOJIb3YSd TMPH HEOOXOAUMOCTH
KaJbKYJISITOP, BBITOIHATH IPE0OpPa30BaHusl BBIPAKEHHM, COACPIKALINX

KBaJpaTHBIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEN

1.3

Hcnonn30BaTh 3amucH  OOJBIIMX M MajbIX 4YHCEI C IIOMOIIBIO

JECATHUYHBIX Apobel u creneneit uncna 10

Anrebpanueckue BhIpaXKeHUs

2.1

[IpuMeHATh TOHATHE CTENEHW C LEJIbIM I0Ka3aTeJIeM, BBINOJHIThH
npeoOpa3oBaHUsl BBIPAKEHUH, COJEPXKAIIMX CTEMEHU C IEJIbIM

IIOKa3aTcjieM

2.2

BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHMs  PALMOHAIBHBIX
BBIDAKEHUM HAa OCHOBE INPABWJI JEHUCTBUM HAJl MHOTOWICHAMH H

anredpandecKuMu Ipo0sMu




23

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTENN

24

[TpumeHaTs mpeoOpa3oBaHUs BBIPAXKEHUM Ui PELICHUS Pa3IuYHbIX

3ala4 U3 MaTeMaTuKu, CMCIKHBIX IMPEAMCTOB, U3 peaHBHOfI IIPaKTUKH

YpaBHEHUs U HEPABEHCTBA

3.1

Pemarts nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallOHAJIbHbIE
YpaBHEHUs, CBOASIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIBYMs

NEPEMCHHBIMU

3.2

[IpoBoauTh mpPOCTEHIINE WCCIECIOBAaHUS YpPAaBHEHHM U CHCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHUEM TIpadUUecKuX
NpeICTaBICHUN (yCTaHAaBIMBaTh, UMEET JM YpaBHEHUE WM CUCTEMA

YpaBHEHUI pEllIeHus], €CIIU UMEET, TO CKOJIbKO, U TIPOYEee)

3.3

[lepexomute OT cioBecHOW (HOpMyIHUpPOBKHM 3amadyd K €€
anreOpanvyeckoil MOJIEIH C TMOMOIIBI0 COCTABIICHUS YPaBHEHHS WIIH
CHUCTEMbI ypaBHeHI/If/'I, HUHTCPIPETUPOBATH B COOTBCTCTBUHU C

KOHTCKCTOM 3aJa4yu HOJ'Iy‘IeHHHﬁ pe3yibTaTr

3.4

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpauuecKkyl0  WUIIOCTPAllMI0O  MHOXECTBa  PELIeHU

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlounMaTe ¥ HCHOJIL30BATH (bYHKLII/IOHaJIBHBIe IIOHATUA U A3bIK
(TepMHHBI, CHMBOJUYECKHE OO0O3HAYCHUS), OMPEICIATh 3HAUYCHHE
(GYHKLIMU TIO 3HAYEHUIO apryMEHTa, ONpeAessATh CBOMCTBA (DyHKIMH

1o e€ rpaduky

4.2

Crtpouth rpaduKu JIeMEHTapHBIX (PYHKIIUN BUA!

y=kl/x

y=kix,y=x%y=Xx3y=|X|, ONKCHIBaTh CBOICTBA YNCIOBON (HYHKINU
1o e€ rpauky

9 KVIACC




Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

1

Yucna ¥ BEIYMCICHUS

1.1

CpaBHUBaTh M yHOPSAAOYMBATH PALMOHAIBHBIE U HMPPALMOHAIBHbBIE

qucia

1.2

BrmonuaTe apudmernyeckue NEHCTBUS C pallMOHAIBHBIMHU YHCIaMHU,
coueTasl YCTHbIE M MUChMEHHbIE MPUEMBI, BBHITIOIHITH BHIYUCICHUS C

HppanuoHaJIbHBIMHU YUCJIaMU

1.3

HaxonuTh 3HaueHus cTeneHeld ¢ UEIbIMU MOKa3aTelsIMH U KOpPHEM,

BBIYHCIIATH 3HAYCHUSA YHCIIOBBIX BBIpEl)KeHI/Iﬁ

1.4

Oprr JISITh AEUCTBUTEIbHBIC Yucia, BBIIIOJHATh NPUKUIAKY PE3yJIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

Pemare  nuHeliHBlE W KBaJpaTHbIE YpaBHEHHs, YypaBHEHUS,

CBOJAIIUECCA K HUM, HpOCTGfII.HPIG ,Z[pO6H0-paLII/IOHaJIBHLIC YpPaBHCHUA

2.2

Pemate cucteMsl IByX JMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
Y CUCTEMBI JByX YPABHEHHMH, B KOTOPBIX OJJHO YPABHCHHE HE SIBIISICTCA

JIMHEWHBIM

23

Pemate TekcTOBBIE 337a4M anreOpanvdeckuM CIOCOOOM C HOMOIIBIO
COCTABJICHUSl YPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPEMECHHBIMU

24

[IpoBoauTh mpOCTEHIINE WCCIECNOBAaHUA YpPAaBHEHUM U  CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
IpeJCTaBICHUN (HapuMep, yCTaHaBIUBaTh, UMEET JI YpaBHEHUE WU

CUCTEMa YpPaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHElHBIE  HEpABEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHne HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aITUCHIBATH

PEICHUE C ITIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTEMBI JTHHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKJIFOYAOMIUEC  KBAaJApPaTHOC HCEPABCHCTBO, I/I306pa)KaTL pCICHUC

CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpSIMOfI, 3aIMMCbIBATh PCHICHUC C




IIOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBath HEPAaBCHCTBA IIPpHU PCHICHUH PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacnosnaBate  (yHKIMM ~ W3ydeHHBIX  BUAOB.  Iloka3wiBaTh
CXEMAaTHUYECKH PACIOI0KEHHE Ha KOOPIMHATHOH IJIOCKOCTH I'paIKOB
¢ynkuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUI

3.2

IToka3piBaTh CXEMaTHYECKU pACMOJOKEHHWE Ha  KOOPIUHATHOM
TI0CKOCTH TpadukoB (PyHKIUH BUAa y = VX, Y = [X| U ONHCHIBATH

CBOMCTBA (PyHKLUI

33

Crpoutb u H300paXkaTh CXEMaTHUECKH TpapuKd KBaIPATHUYHBIX
(GyHKIMI, ONMUCHIBaTH CBOMCTBA KBaJpaTUYHBIX (QYHKIUH IO HX

rpadgukam

3.4

Pacno3naBath KBaapaTHuHyr0 (YHKIHMIO TO (opmylie, HTPUBOAUTH
NpUMEpPBHl  KBAJPATUYHBIX (YHKIWHA W3 pealbHON >KU3HH, (U3UKH,

reoMeTpHUH

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

4.1

Pacnio3HaBaTh apuMETHUYECKYIO0 U T€OMETPHUECKYIO ITPOrPECCUU TIPU

pa3HbBIX crioco0ax 3agaHust

4.2

BBINONHATE BBIYUCIEHUSI C MCIIOJIB30BaHMEM (opMys n-ro ujieHa
apu(pMeTHYECKOW M TeOMEeTPUYECKON MPOrpeccHii, CyMMbl MEPBBIX N

YJICHOB

4.3

N3o0paxaTh 4iieHbl MOCAEA0BATEIIPHOCTA TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTHU

4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCJICAOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3aJadu Hu3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPa, HU(PPOBBIX TEXHOIOTHIA)




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
[pobu OOBIKHOBEHHbBIE W JECATHYHBIE, MEPEX0] OT OJHOW (OpPMBI 3aIUCU
1.1 npobeit k apyroi. IloHsTHe palMOHANBHOrO 4YHCIA, 3alUCh, CPABHEHUE,
YHOPSAAOYMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemienue 3anay u3
' peanbHOM MPaKTHUKU HA YacTH, Ha Ipoou
13 CreneHb ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeJesieHHe, Mpeodpa3oBaHKe
' BBIPAKCHUI Ha OCHOBE OIpeeNICHUs, 3aIIUCh OOJIBIINX YUCEI
4 [TporeHTHI, 3amMCh MPOIEHTOB B BHJE IpoOHM W IpoOHW B BUAE MPOICHTOB.
' Tpu oCHOBHBIE 3aJ]aul HA MIPOLIEHTHI, PELICHNE 3a/1a4 U3 PeaIbHON MPAKTUKU
L [IpuMeHeHHe TNPU3HAKOB  JEIMMOCTH, pA3JIO)KEHHE HAa  MHOXHUTENIN
' HaTypaJIbHbBIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
' PONOPLHUOHATBHOCTH
2 AnreOpanyeckre BhIPaKEeHHS
1 IlepemeHHbIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUS C IepeMeHHOU. [lomycTumblie
' 3HAYEHUS IEPEMEHHBIX
57 [IpencraBieHre 3aBUCHUMOCTH MEXJy BeJIMUYMHAMU B BuAE (OPMYIIBL.
' Beruucnenus no gpopmynam
53 IIpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 OpHounieHsl 1 MHOrouwieHbl. CteneHb MHOrowieHa. Clio)keHue, BhIYMTaHuE,
' YMHOXXEHHE MHOTOYJIEHOB
26 ®opMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBbI U KBaJApaT pa3HOCTH.
' dopmyJia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOUJIEHOB HA MHOKUTEN
3 VYpaBHeHus




VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCHIIBHOCTb YPaBHEHUN
17 JIuneliHOE ypaBHEHHE C OIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE JIMHEUHBIX YPaBHEHUI
13 CocrapieHre ypaBHEHUH MO YCJIOBHUIO 33a/1aud. PenieHne TeKCTOBBIX 3a1ad C
. MIOMOUIbIO YPaBHEHUN
34 JluneliHoe ypaBHEHHUE C IBYMs NEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JHMHEHWHBIX YpaBHEHMIl ¢ JAByMs I€peMEHHbIMM. PemieHue
3.5 CHUCTEM ypaBHEHHUH CIocoOOM MOACTaHOBKHU. [IpuMephl pemeHnss TeKCTOBBIX
3a]1a4 ¢ IOMOIIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopannara To4ku Ha IpsiMoit
12 UucnoBble IpOMeXyTKU. PaccTosiHue Mexay AByMS TOYKAMHU KOOPAMHATHOU
' IPSIMON
43 [IpssmoyronpHas cuctema koopauHat, ocu Ox u (Oy. AGciucca W opJIrUHATa
' TOYKH Ha KOOPJUHATHOM IIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (QopMmynamMu. UTeHune rpauKoB peasbHbBIX
' 3aBHCHUMOCTEN
4.5 [Tonsitue pyukmuu. I'paduk Gynkiuu. CBolicTBa GyHKITUN
4.6 Jluneitnas pyukuus, e€ rpaduk. I'paduk byHKIuu y = ||
A7 I'paduueckoe perieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' ypaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 UYucna 1 BBIYUCIICHUS
. KBangparupiii kopeHb u3 uucna. llonsTHe 00 uppalMoOHAIFHOM YHCIIE.
' JecsTruunble MpUOIMKEHNS HPPALMOHATIBHBIX YUCET
CgoiicTBa apupMeTHUYECKHX KBaJIpaTHBIX KOpPHEH W HMX MPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. J|eHCTBUTENbHbIC
qucna
1.3 CreneHsb C 1enbIM MokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUCia




2 Anrebpanyeckue BhIpaKEHUS
2.1 KBanpaTHbiii TpEXWIEH, pa3IoKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anre0pandeckoi 1poou
23 Crnosxenue, BBIYUTaHUE, YMHOKEHUE, JIeTICHUE anre0Opandeckux apooeit
2.4 PanmonansHbie BRIpaykeHUS U X TIpeoOpazoBaHue
3 VYpaBHEHHUs 1 HEpABEHCTBA
31 KBagpatHoe ypaBHeHue, QopMmynaa KOpHEW KBaApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Peuienune ypaBHeHH, CBOASIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme qpoOHO-palliOHATBHBIC YPAaBHEHUS
['padmyeckas uHTEepIpeTalys ypaBHEHUN ¢ IBYMSI IEPEMEHHBIMH M CHCTEM
3.4 JIMHEHHBIX YPAaBHEHUN C IByMs nepeMeHHbIMU. [IpuMepsl pelieHust cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIiocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO € 071HOM TIEPEMEHHON
3.8 PaBHOCHIIBHOCTE HEPaBEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM
4 OyHKIUU
il [onatue ¢ynkuuu. OOnNacTp omnpeAeNeHHs M MHOXKECTBO 3HAYCHHN
' dbynkumun. CriocoOs! 3a1aHus GyHKIIANA
4.2 I'padux pysakmum. UreHne cBOMCTB GhyHKIMH 110 €€ TpaduKy
43 [Tpumeps! rpadukoB QyHKINHA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI
44 OYHKINK, OINHUCHIBAIOIIME TNPAMYI0O U OOpaTHYI0 MpPOMOPIMOHATIbHBIC
' 3aBUCHMOCTH, X TpapuKu
4.5 DyHKIMU y =x7 y = X7
4.6 OyHKIMH y = VX, ¥ = |x|
4.7 ['padpraeckoe pernieHue ypaBHEHHN  CUCTEM YpPaBHEHUN




9 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCICHUS
. PamionanbHble uyuciia, MppalMOHATbHBIE YHWCIA, KOHEYHbIE U OECKOHEUYHbIE
' JeCATHYHBIE JPOOH
MHOeCTBO ACHCTBUTEIBHBIX YHUCE, IEHCTBUTEIbHbIC YHCIa KaKk OECKOHEUHbIE
- JecATUYHbIe ApoOH. B3anMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
' JICUCTBUTENBHBIX YUCET U KOOPJAUHATHOW NpsiMoi. CpaBHEHUE JICUCTBUTEIbHBIX
qucell
1.3 ApudmeTnueckue ASUCTBHSI ¢ JCHCTBUTEILHBIMU YHCIAMU
N3mepenusi, npuOImKeHus, ONCHKU. PasMepsl 00BEKTOB OKPYKAIOIIET0 MHPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEITUYHHBI, TOYHOCTh Npubmmkenus. Okpyriaenue uncen. [Ipukunka u omeHka
pe3yJIbTaTOB BBIYMCIIEHUM
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJTHOM NTEPEMEHHOI
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIMXCA K JTMHEHHBIM
2.3 KBagparnoe ypaBHeHue. Penienne ypaBHeHU, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepbl pelleHHs YpaBHEHMM TpeTbe U
' YeTBEPTOU CTENIEHEN PA3JIOKEHHEM HA MHOKUTEIIN
2.5 Pemenue npoOGHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemienne cucrteM IByX JTMHEHMHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHMi, OJHO U3 KOTOPBIX JIMHEHWHOE, a JIpyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckast HHTEpIIPETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 33724 aNreOpandecKuM CrocoooM
2.12 UucnoBsle HEPaBEHCTBA U UX CBOMCTBA
2.13 Penrenne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.14 Pemenue cucrem JTMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBagpaTHbie HEpaBeHCTBA




I'pacdmueckass uHTEeprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepeMEHHbIMU

3 OyHKIMH

31 KBagparuunas ¢ynkous, e€ rpaduk u cBoiictBa. Ilapabona, KoopAMHATHI
' BEPIIMHBI TapadoJIbl, OCh CHMMETPHUH TTapaboIIbl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTpa

33 I'paduku Gynkmuit y=k/x, y = x° 1 UX CBONCTBA

34 I'paduku PyHkuumii , 1 UX cBOKCTBA
4 YucnoBsle NOCIEN0BATENBHOCTH

il Omnpenenenue U crocoObl 3a/laHUsl YMCIOBBIX IMOCIeA0BaTeNbHOCTEH. 3ananue
' TOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyInoii U HopmMyJIIoi n-ro ujieHa

T Apudpmernueckas mporpeccusi. DopMmynbl n-rO0  ujgeHa apUPMETHUECKOMH
' IIPOrPECCUH, CyMMBI IIEPBBIX 71 YIEHOB

43 I'eomerpuueckas mnporpeccus. @PopMylbl #-TO WIEHA T'E€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

14 N300paxenne uiaeHOB apuUPMETHUECKON M TIeOMETPUYECKOM Mporpeccui
' TOYKAMH Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT

4.5 CnokHbIEe TPOLIEHTHI




IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHO MPOrpaMMbl 0CHOBHOTO
o0urero odopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMU: MHOXKECTBO, IOJAMHOKECTBO,
OTepali HaJl MHOXXECTBAMH, yMEHHUE OIEePUPOBATh MOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBo, HHUKI, MPUMEHATh UX TPU PEIICHUU
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe mpeacTaBIeHHe MHOKECTB
JUISL ONTUCAHUS peabHBIX MPOILIECCOB U SBJICHHM, NMPH pELIeHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPeIMETOB

YMmenue ONCpUpOBaTh MOHATHUAMU: OIPCACICHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTejIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHUHHBIC W  JIOKHBIC
BBICKA3bIBAHUS, MPUBOAUTH HNPUMEPbBI U KOHTPIPUMECPBI, CTPOHUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3bIBaHUH

YMeHne omnepupoBaTh MOHSTHSAMHU: HATypaJlbHOE YHCIIO, IPOCTOE M
COCTaBHOE YHCIIO, [JEIMMOCTh HATypalbHBIX YHCEN, TPU3HAKH
JEIMMOCTH, IIeJI0€ YHUCIIO, MOIYJh 4YHCIia, OOBIKHOBEHHAs Ipo0b U
JecsATUYHasE IpoOb, CTaHIAPTHBIM BUJ YHCIA, PAllMOHAIBLHOE YHCIIO,
UppalMOHATBHOE YHUCII0, apu(METHUECKUH KBaJpaTHBIM KOpPEHb;
YyMEHHE BBINOJHATH JEHCTBHSI C  YHCIaMH, CpaBHUBATh |
yHOpSAIOYMBATh 4YHUCJIA, NPEACTaBIATh YHCIa HAa KOOPAMHATHOMN
MpsIMOM, OKPYTJISATH YHCIIA, YMEHWE JeNlaTh MPUKUIKY U OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C IENbIM IMOKa3aTeleM,
apudmMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOWICH, airedOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOH CTEICHU
OOJbIlIe E€IWHUIIBI; YMEHHE BBIIONHATH pacdérbl 1Mo Qopmymnam,
npeoOpa3oBaHus IEIbIX, JAPOOHO-PAITMOHATBHBIX BBIPAXKCHUH U
BBIPQXEHUI C KOPHSAMH, Pa3I0KEHHE MHOTOUYICHAa HAa MHOXHTEIH, B
TOM 4YHCIIE C HCIONB30BaHUEM (OpMyNl pa3HOCTH KBaapaToB U

KBaJpaTa CYMMbI U Pa3HOCTH

YMeHue ONCPpHUPOBATH ITOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C




OIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHUE pellaTh JIMHEWHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATIFHBIE YPAaBHEHHSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
NIEPEMEHHOM, B TOM YHUCJIE MIPU PEUICHUM 337a4 U3 JPYTUX MPEeIMETOB
M IPaKTUYECKUX 3aJady; YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsl peleHuit

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: (QYyHKIUS, rpaduK GYHKLIUHU, HYITH
byHKIHH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJblliee M HAMMEHbIIEE 3HAYCHHUS
byHKINY; yMEHHe OTIepPUPOBATH TOHSATHSIMHU: npsiMast
MPONOPIMOHATIFHOCTD, JMHEWHas (yHKUHWS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPOMOPLUOHANIBHOCTh, Mapaboia, rumnepbosa; yMeHue
cTpouth rpaduku GyHKIHA, UCTIOIB30BaTh TPA(UKH TSI OTIPEICTICHIS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, AJIS PELIeHUs 3a]ad U3 JIPYTux
y4eOHBIX TIPEJIMETOB U pealbHOW JKW3HM; YMEHHE BBIPAXXaTh

Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUMHAMHA

Ymenue OTepupoOBaTh MOHSTUSMH: MOCIIeI0BATEIHHOCTD,
apupMeTHuecKkass M TEeOMETpUYecKas  IPOTPECCHH;  yMEHHe
UCIIONIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (HOPMYIIBI CyMMBI U
o0IIero 4jieHa MpH pelieHUH 3ajad, B TOM YHCIE 33a1ad U3 JPyrux

y4eOHBIX MPEIMETOB U PEATTbHON KU3HU

YMeHue pemarh 3a7jaud pa3HbIX TUIOB (B TOM YHKCJIE HA MPOLECHTHI,
IO ¥ 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBAapOB U CTOMMOCTh
MOKYTIOK ¥ YCITyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH yNPaBICHUS JTUIYHBIMH U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIISATh  BBIPAXKCHHUS,
ypaBHEHHUsI, HEPaBEHCTBA U CHUCTEMbl IO YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOJYUYEHHOE pEelIeHHE U OICHUBATh MPaBAONOJI00HOCTD

IMMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHIAMU: (QHUrypa, TOUKA, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN
U PaBHOCTOPOHHUI TPEYTOJbHUKH, NPSMOYTOJBHBIA TpPEYTOJbHUK,
MearaHa, OUCCEKTpHca M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,

MnapauiCjiorpaMm, p0M6, IPAMOYI'OJIbHUK, KBaJApaT, Tpalncuusi,;




OKPYXHOCTb, KPYT, KacaTelbHasl; 3HaKOMCTBO C IMPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemiaTth 3aJadd, B TOM YHUCII€ U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXICHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

W3YYEHHBIX CBOICTB QUryp u ¢pakTtoB

10

YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYTroJIbHUKOB; MAapajIeIbHOCTh U MNEPHEHAUKYISIPHOCTh TMPSAMBIX,
Yroia MeXAy MpsSAMbIMH, TEPHEHAUKYISP, HAKIOHHAsS, NPOEKIHS,
nojgobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPHUSI OTHOCHTEIBHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO
nojobue ¢Guryp, napamiesbHOCTh U NMEPHEeHANKYIISIPHOCTh MPSIMBIX B

OKpY KaroIleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMU: JUIMHA, PACCTOSHUE, YIOJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEeyroJIbHUKA), IUIOIIA/b;
YMEHHE OLEHHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHHEe TMpPUMEHATh (GOpMyIbl TEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOIO MapajuIeNICNIUIIe1a; YMEHHE NPHUMEHITh IPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIIECHUS  JUIS

BBIYMCIICHUS IJTUH, PACCTOSTHUM, TIJIOMAICH

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (UTYpHI OT PYKH, C MOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB UM DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OIMUCAHUTIO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSMOYTOjbHash  CHUCTEMaA
KOOpJIMHAT; KOOpPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTODOB,
IIPOM3BE/IEHUE BEKTOPA HA YUCIIO, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HUCIOJb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JaHHBIX W pEUIeHUs 3ajJady, B TOM 4YHCIE M3 JAPYTMX Yy4eOHBIX

IIPEIMETOB U peabHON KU3HU

14

YMeHue omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE U  KPYTrOBBHIE
auarpamMmbl,  TaOmuIbl, cpeaHee — apudMeTHUeckoe, MeAHMaHa,
HanOoJbIllee M HAMMEHBIIEEe 3HAUCHHs, Pa3Max YHCIOBOTO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPHPETUPOBATH U  MPeoOpa3OBHIBATh

MHQOPMALIMIO, TPEACTABICHHYI0 B TaONMIIAX M Ha JMarpamMmax,




OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SBJICHWI; yMEHHE paclo3HaBaTh W3MCHYHMBBIC BEIHYMHBI B

OKpY KaroIleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4dallHbIA OMBIT (CIIy4aiHbII
9KCIIEPUMEHT), JJIEMEHTapHOe COOBITHE (PIIEMEHTApHBIM HCXOJ)
CIIy4alHOTO OIbITa, CIIy4yallHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOSTHOCTU CIIy4alHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; yYMEHHE pelaTh
3ajaud METOJIOM OPraHM30BaHHOrO Iepedopa U C HCIOIb30BAaHHEM
MpaBUJia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH pPeabHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY)KalOIIEeM MHUPE U B JKU3HH;
3HaKOMCTBO C TIOHSTHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpaTh MOIXOMAINIANA HW3YYEHHBIM METOJ IS PEIICHHS
3a/1aud, NPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACTIO3HABATDH MPOSIBICHUE 3aKOHOB MAaTEMATUKH B
UCKYCCTBE, OIMCHIBAaTh OTAEJIbHBbIE BBIJAIOIINECS  PE3YyJIbTaThl,
MOJIYYCHHBIE B XOJI€ PAa3BUTHs MaTeMaTHKU KaK HAyKH, MPUBOJIUTH
MPUMEPHI MATEMATUYCCKUX OTKPBITHH U MX aBTOPOB B OTEUECTBEHHOMU

Y BCEMHPHOHN UCTOpUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE
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PaGouas mporpamma y4yeoHoro kypca «I'eomerpus (0a30Bblii ypOBEHbD))

JUTst o0ydarommxcs 7-9 kiaccoB
(ID 9143251)

HOACHUTEJIBHAA 3AIINCKA

['eoMeTpusi Kak OJWH U3 OCHOBHBIX pAa3AEJIOB IIKOJbHOW MaTE€MaTHKH,
MMEIOIINNA CBOEH 1ENbl0 00€CIeYnTh U3YUEHHE CBOMCTB M pa3MepoB (UTyp, UX
OTHOUIEHMI M B3aUMHOE pPAaCHOJIO)KEHHE, ONHUPAETCS HA  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHsI T€OMETPUM Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIUNUCS YUUTCS MPOBOAUTD
JTIOKa3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIIOUEHHUs, T0KA3bIBaTh
VCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPHUMEPHI K JOKHBIM, MPOBOAMTH
pacCyKJIeHuss «OT MPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT IPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKICHUS.

Btopoil 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBISIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUM KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]ad,
BCTpPEUAIOUIMXCA B pealbHOM ku3HU. OOydarommuiics MAODKEH HayYUThCs
ONPEJENIUTh F€OMETPUUYECKYI0 (DUTYpYy, OMUCATh CIOBAMM JAHHBIM 4YEpTEX WIH
PUCYHOK, HAITH IJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOens win TpeOyeMmble pa3Mephl rapaxa jis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JIMHUS B U3YYCHUM F€OMETPHH.
[Ipu pemeHuu 3amay NPAKTUUECKOTO XapaKTepa OOyYarolIUHCs YYUTCS CTPOUTH
MaTE€MaTUYECKUE MOJIEIM PEAJbHbIX JKU3HEHHBIX CHUTYallUid, MPOBOAMTH
BBIUKCIICHUS U OLIEHUBATh aJIEKBAaTHOCTD MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaitHe BaXHO MOAUYEPKUBATH CBA3M TE€OMETPUU C JPYTMMH Y4YEOHBIMU
peIMeTaMHi, MOTUBUPOBATh MCHOJIb30BATh OMPENEIEHUSI T€OMETPUUECKUX PUTYp
U TIOHATHH, NTEMOHCTPHUPOBATH MPUMEHEHUE NOJYYEHHBIX YMEHHA B (PU3UKE U
TeXHUKe. OTH CBs3W Hambojee spKoO BUIHBI B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHowmeHus», «Merox koopauHaT» U «Teopema
[Tudaropar.

VYueOHblii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3ieiibl
comepxkanusi: «['eomerpuyeckue ¢Gurypel U UX CBOMCTBa», «M3mepenue
IF€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpPAMHATBI Ha  IUIOCKOCTHY,
«Bekrtopbl», «JIBuxkenus miockoctny, «IIpeodpasoBanus mog00us».

Ha n3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 Kiiacce
— 68 4JacoB (2 yaca B Hezenwo), B 8 kjacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

HauansHubie nonstus reomerpun. Touka, IpsiMasi, OTpE30K, JIyd. YToJI. Buasl
yrioB. BeprukambHble U CMexHbIE yIUBl. buccektpuca yria. Jlomanas,
MHOI'OyroJibHUK. [IapasneabHOCTh U EPIIEHIUKYIISIPHOCTD NPSMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS WU JIMHEWKH. TpeyrojpHUK.
BricoTta, Mennana, OMcceKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBII W  PaBHOCTOPOHHUM  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpU3HAKW PaBHOOENPEHHOro TpeyrojpHuKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoIICTBa ¥ IPU3HAKU MAPAIIIENBHBIX NpsIMbIX. CyMMa YTJI0B TPEYTOJIbHUKA.
BrenrHue yriel TpeyroyibHUKA.

[IpssmoyrosibHbI  TpeyroinbHUK. CBONHCTBO MEIHMAaHBl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  IPOBEAEHHOM K  rumnoreHyse. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OOoJIbLIeM yriie M OOJbIIeH CTOpOHE TPEeyroJbHUKA.
IleprieHIUKYIISIp U HAKIIOHHAS.

I'eomerpruueckoe Mecto ToOYeK. buccexkrpuca yrima U CEpeAUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBoMcTBa. BzammHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHass M cexylias K OKpY>KHOCTH.
OKpyXHOCTb, BHOHMCaHHas B yroj. BnucaHHas W ONUCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronpHuku. llapamienorpamm, ero npu3Haku U cBocTBa. YacTHeie
cillydau MapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX NPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpsimoyroJibHast Tpanenus.

Meron ynsBoenus menuansl. LlentpansHas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPLMOHATIBHBIX OTPE3KAX.

Cpennue JIMHAN TPEYTOJIbHUKA U Tpaneuuy. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, Koddduiment mnomodus. I[lpusnaku nomoOus
TpeyroJbHUKOB. [IpuMeHenne noqo0ust mpu peleHny NPpakTUYeCKUX 3a/1ay.



CpoticTBa Tmomaneii reomerpuueckux ¢uryp. Dopmynbl I TUIOMIAANA
TpPEYroJibHUKA, MapajienorpaMma, pomoa u Tpaneuuu. OTHOILIEHUE TIoMaaei
Nno00HBIX QUryp.

Brruncnenve miomaaed TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

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

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yTIJia MPSAMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpHUroHOMETpUyYecKne (yHKIINH
yriioB B 30, 45 u 60°.

Brnucannele ¥ UEHTpAIbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOM WU XOpJIOH.
Yrael  Mexay ~XopJAamMu MU CEKyIUUMHU. BrnucanHble W OINHMCAHHBIC
YeTBIPEXYTOJbHUKHU. B3auMHOe pacnonoxeHne IByX OKpyxHocten. Kacanue

okpyx)HocTei. O0IIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemrenne TpeyronpHukoB. Teopema KOCMHYCOB H TEOpeMa CHHYCOB.
Pemienne npakTHMYECKMX 3a1ad C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomo6usi. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BEICHHHM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bektop, anuHa  (MOIysib)  BEKTOpa, COHAIpaBJiCHHbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HANPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BeKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPABHEHUS HPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M MpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJbHUKM. JlnnHA oOKpyXHOCTH. [I'pagycHas u
paguaHHas Mepa yIJia, BBIYMCIEHUE JUIMH Iyr OKpy»KHocTed. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMs TUIOCKOCTM M BHYTPEHHUE CUMMETpUU (PUTyp (dJIeMEHTapHbIE
npeactaienus). [lapannensHbiil nepeHoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS IpOrpaMMbl Y4yeOHOro Kypca
«I"eomeTpusd» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCUICKONM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpaklaHWHA U pealu3allii ero
opaB, MpPEICTaBICHHMEM O MaTEeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICEHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHHUI, YMEHUIO BUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaluMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, IPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKON Hayku Kak cgepbl YelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTtanue, (GopMHupoBaHHMEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYyYHs:

FOTOBHOCTBHIO TPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAH W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJIoBEKa,

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN Ha MMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX penieHus;

8) apanTanus K M3MEHSIOINUMCS YCJOBHSM COUMAJBHOW M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTHU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTbCS y APYTUX JoAceH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBI€ 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIE
dbopMyJIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHAMAEeMbIe pelieHus U JCHCTBHSA, (POPMYJIHUPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBUS, POPMHUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Bba3oBblie 1oruyeckue aeiicTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpENeNCHUs]  NOHATHM, YCTAaHAaBIMBAaTh  CYLICCTBEHHBIM  INpPU3HAK
KJaccu(UKanuy, OCHOBaHUS i OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAIN3A;

e BOCIpUHUMATh, (OPMYJIHUPOBATH U  NPEeOOpPA3OBBIBATh  CYXKICHMS:
YTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHbIEC, YacTHbIE U 0O1Iue,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIH;
JIeNaTh BBIBOJBI C HWCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3dupaTrh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJIee TOIXOMANUH C y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTH BOIPOCH,, (PUKCUPYIOLUIME MPOTUBOpEUHe, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH IO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HaOJIOICHUSI, HWCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MNPEAJIOKEHHBIM
y4HUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIeMBI, PEIaeMoOl 3a/aud, BHICKA3bIBaTh UCH, HAICIICHHBIE HA TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHMajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3UIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTAaBIATh  PE3yNbTaThl  PEHICHUS 3a/1a4m, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (JOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUuTOPHH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIANUBUIY AJTbHON
paboThI MPU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aadd (WIH €ro
9acTh), BBHIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibraTta
pellIeHus MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh P PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHOM 1IEJIU U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKEHHS IIETH,
HaXOJIUTh OIIUOKY, aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 7 KJjacce OOydYarolUiCs TMOJYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3sHaBaTh M3yY€HHbIE TI'E€OMETPUYECKHE (QUIYpbI, OIpPENesITh HX
B3aMMHOE€ pPacCIoOJIOKEHHE, H300pakaTb TIeoMeTpudeckue (Urypbl, BBIOJIHATD
YEpPTEeKU IO YCIOBHMIO 3anadd. M3MepsTe JIMHEHMHBIE W YIJIOBBIC BEJIWYWHBI.
Pemrats 3a1a4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaNbHOW >KM3HHU, pPa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmnuarh pasmepsl 3THX
OOBEKTOB IO MOPSAKY BETUYHHBI.

CTpouTh 4epTEXRH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCsd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJb30BAThH
MPU3HAKU U CBOWCTBA pAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MTPU PELICHUU 3a]1a4.

IIpoBOAUTE JNOTHYECKUE PACCYKAECHUSA C MCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsAd IIPU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MNPOBEAEHHOWM K  THUIIOTEHY3€  MIPSIMOYIOJIbHOIO
TPEYTOJIBHUKA, B PELICHUN F€OMETPUUYECKUX 3a7ad.

Omnpenenars napajuieabHOCTb MPSIMBIX C IIOMOILBIO YTIIOB, KOTOPbIE 00pazyeT
¢ HUMH cexyuas. Onpenenars napaiebHOCTh IPSIMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IIPSAMOM 10 TOUYEK APYTOH MPSIMOM.

Pemars 3aaun Ha kieTdaToit Oymare.

[TpoBOAUTH BBIYMCIIEHHUS M HAXOAWTh YHUCIOBbIE U OYKBEHHbBIE 3HAYCHUS
yIJIOB B TEOMETPUYECKUX 3aJadax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH JBYX IAPAJUIENBHBIX NPSAMBIX CeKyulied. Pemare npaxtuueckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Bilaners NOHATHEM T€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpENeisaTh
OMCCEKTPUCY yIJla U CepEIUHHBIN MEPIEHIUKYISP K OTPE3KY KaK FeOMETPUUYECKUE
MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIbl M JuaMerpa
OKPY’KHOCTH, I10JIb30BAThCS UX CBOMCTBAMU. YMETh IIPUMEHATH 3T CBOMCTBA IIPU
peleHny 3aaa4.

Bianerp MOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHTp. [lomb3oBarbes gakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJTHOM TOUKE.

Biazerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaThCS TEOPEMOU O
IIEPIIEHINKYJIAPHOCTH KacaTEJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.



[Tonbp30BaTHCS MPOCTENIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMH, [TIOHUMATh
UX NPAKTUYECKUI CMBICIL.

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

K xonmy oOyuenus B 8 KkJiacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHIL:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IPH PELIEHUH T'€OMETPUUECKUX 3a]au.

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

Bnanets noHsiTMEM CpeHEN JTUHUU TPEYTOJIbHUKA U Tpareluu, MPUMEHSTh
UX CBOMCTBA IIPU PEUIEHWH T'e€OMETPUYECKHMX 3amad. [lomp3oBaTeCs Teopemon
dajieca 1 TEOPEMOU O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PELICHHUS
IIPAKTUYECKUX 3a/]a4.

[IpumeHsTh NpU3HAKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThcst Teopemoit [ludaropa npns pemieHUsT TEOMETPUYECKUX H
IpaKkTU4YeCKuX 3aaad. CTpOUTh MaTEMaTHYECKYK) MOJENb B IPAKTUYECKUX
3aJlayax, CaMOCTOSITENIbHO JeJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete DOHATHSAMU CHUHYyCa, KOCHHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [10a630BaThCsl STUMU MOHATHSIMH JUISI PELLICHHUS
IIPAKTUYECKUX 3a/]a4.

Boruncnsth (pa3nuyuHbIMU CIIOCOOAMM) TUIONIAAb TPEYroJbHUKA W MIIOMIAAN
MHOTOYTOJBHBIX  (Quryp (monb3ysicb, TI€ HEOOXOOUMO, KAJIbKYJISATOPOM).
[IpuMeHATH MOIyYeHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bianete NOHATHAMM BIIMCAaHHOTO M LEHTPAJIBHOIO YIja, MCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX yriaX, yriaxX MeXay XOopJaMu (CEeKyIIMMH) U yIiie MEXIY
KacaTeIbHOM U XOPAOU NPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONHMCAHHOIO YETHIPEXYTOJbHUKA, INPUMEHSITh CBOWCTBA
ONKMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHMS HA MPAKTUKE — CTPOUTH MAaTEMAaTHUYECKHE
MOJIENIM JUISl 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHHEM TMOJ00us U TPUTOHOMETpUHU (TMOJB3YSCh, TAe HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOIIbIO PA3IMYHbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («pELIeHUE



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) AJIUHBI
Y YIJIBI 17151 HETaOIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXO0XJIEHHUS COOTHOIICHHH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOKJICHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY), MPUMEHATh HX MpH
pELICHUH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMsS — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX Guryp. [lonb3oBarbes cBONMCTBaMU MO00US TPOU3BOIBHBIX
buryp, yMeTb BBIUUCIATH JJUHBI W HAXOAWTH YTIJIbl y NOAOOHBIX QUryp.
[IpuMeHsaTh CBOWCTBa MOMO0OMS B MPAKTUYECKUX 3ajadax. YMETh MNPUBOAUTH
IPUMEPHI TOTI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tosp30BaTHCS TEOPEMAMU O IMTPOU3BEICHUN OTPE3KOB XOPJ, O POU3BEICHNUN
OTPE3KOB CEKYIIMX, O KBAaJpaTe KacaTeIbHOM.

[lonb30BaThC BEKTOpAaMH, MOHUMATh HUX T'€OMETPUUYECKUA U (PU3NYECKHIA
CMBICJ, TMPUMEHATh HMX B PEIICHUH T'e€OMETPUUECKUX M (U3NYECKUX 3a/aad.
[IpuMeHATH CKAIIPHOE NPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHHUS IIMH U YIJIOB.

[lonb3oBaThCs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, NPUMEHATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Brnagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH M PaJMaHHON Mephl yIia, YMETh BBIYMCIATH IUIOLIAIb
Kpyra u ero yacteil. [[puMeHsITh MoJy4eHHbIE YMEHHS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (UTYp, HPUMEHSTh JBHKECHHUS
IUIOCKOCTH B NMPOCTEMIINX CITyYasix.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIM JISl 3a/1ay peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHUS
C NPUMEHEHHEM MOJ00HUS M TPUTOHOMETPUYECKMX (PYHKIMHI (MOJIB3ySACh, THE
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/ P KoHTpoJibHBI IIpakTH4eckue (g )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoTsbI
pecypchl
[Ipocreitmue reomeTpuueckue GUrypsl u
1 I/I)I: cBorictBa. M3me 5HI/I€ reOMS; I/I}‘/-II;CKI/IX 14 bubmorexa [JOK
’ p p https://m.edsoo.ru/7f415e2e
BEJINYUH
bubnuoreka [JOK
2 Tpeyromb i 22 ! https://m.edsoo.ru/7f415e2e
3 [TapanienpHble MpsiMbIE, CYMMa YTJIOB 14 1 bu6muoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxkpy>xHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
N but6mmoreka [JOK
> losTopenne, obobmenne srarmii 4 ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnsie | IlpakTnyecku (up )
NPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI
pecypchl
N bubmuoreka [JOK
1 4 12 1
CTRIPEXYTOMBHHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJ00OHbBIE 15 1 bubmmorexa [JOK
porioph P - 1104 https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
[Inomane. Haxoxaenue mionanen
3 Tpe TOJ?BHI/IKOB u fmoro FOJEHilx ¢ur 14 1 bubmmorexa [JOK
pey Y P https://m.edsoo.ru/7f417¢e18
[Tnomaau moxoOHBIX hUryp
4 Teopema IIudaropa u Hayana 10 1 bubmnoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417¢e18
VYTriabl B OKpY>XKHOCTH. BriricanHblie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubmuorexa [JOK
Kacarenbnble k okpyxHOCcTU. Kacanue https://m.edsoo.ru/7f417¢18
OKpY>KHOCTEN
. but6mmoreka [JOK
6 IToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 hitps:/m.cdsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHue pa3iesioB U TeM nudposbie
Ne ni/m P Kontpoabsnsbie | IlpakTnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
| Tpuronomertpusi. Teopembl KOCUHYCOB U 16 | bu6nuorexa LIOK
CHHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2¢
) [IpeobpazoBanue nogobus. Merpuueckue 10 1 bu6nuorexa IIOK
COOTHOLIECHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
bu6mmoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPJAUHATHI HA TNIOCKOCTHU 9 1 bubmmorexa [TOK
P PA https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTONBHUKHU. JlTMHA
5 OKPY>KHOCTH U IUIOIIA/Ib KpyTa 8 Bubmmorexa I[JOK
by " Ilv pyra: https://m.edsoo.ru/7f41al2¢
Brruncnenue momanei
bubmuoreka [JOK
6 HBHoKeHHS I10CKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIIS 7 ) bu6nuorexa IIOK
3HAHUH https://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
pe3yabTara
6 I'eomerpus
PacrioznaBaTh M3ydeHHbIE TeoMeTpUYecKue (Urypbl, ONPEAeNsiTh HUX
B3aMMHOE€ paCIOJ0XKEHHEe, H300pakaTh TIeoMEeTpUYecKue QUrypsl,
6.1 BBIMOJHATh YEPTEXKU 110 YCIOBHUIO 3a1adyu. M3mepsrb TuHEHHble U
YIJIOBbIE BEIMYUHBL. Pemars 3a1aun Ha BBIUMCIECHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenate rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peaNbHOM KWU3HHM, pPa3MEpPOB TNPHUPOJHBIX OO0BEKTOB. Pasznmuuats
pasMephl ITUX OOBEKTOB IO MOPSAIKY BETMUMHBI
6.3 CTpouTh 4epTex U K FTEOMETPUUECKHUM 3a]ja4am
[Tonp30BaTbCs MpU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOICTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PELICHUH
3a1a4
65 [IpoBoauTh  JIOTMYECKHE  PACCy Xk ACHHMS  C  HCIOJIb30BAHUEM
' F€OMETPUYECKHUX TEOPEM
[Tonb3oBaTbcs MIPU3HAKAMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTOJIBHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIIOTCHY3€
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
Onpenenars napajyieIbHOCTh MPSAMBIX C ITOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpenenars NapauieIbHOCTh MPSIMBIX C
' IIOMOIIBIO PAaBEHCTBA PACCTOSHUMA OT TOYEK OJHOM IPSIMOM A0 TOYEK
JIPYrou npsMou
6.8 Pemrate 3a1aun Ha Ki1eT4aToit 6ymare
[IpoBOUTH BBIUMCIEHUS] W HAXOAWTh YHUCIOBbIE M OyKBEHHBIE
6.9

SHA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadax C HCIOJb30BAHUCM

CYMMBI YyIJIOB TPCYI'OJIbHUKOB W MHOI'OYI'OJILHUKOB, CBOMCTB YIJOB,




00pa3oBaHHBIX IPH [EPECEUCHUU JIBYX MapaJljIeNIbHbIX MPSIMbIX

CCKyH.ICfI. Pemiate MPaKTUYCCKUC 3a/]aY1 Ha HAXOKACHUC YTIJIOB

6.10

Binamers moHATHEM TIeOMETPUYECKONO MeCTa TO4YEK. YMEThb
onpeAensaTh OUCCEeKTPUCY YIVIa M CEPEeIUMHHBIA NEepHeHAUKYISAp K

OTPEC3KY KaK 'COMCTPUICCKHUEC MECTAa TOUYCK

6.11

DopmyIMpOBaTh OINPENEICHHUS] OKPYKHOCTH M Kpyra, XOpAbl H
JMaMeTpa OKPY>KHOCTH, TIOJIb30BaThCd MX CBOMCTBaAMU. YMETh

IIPUMCHATH 3TU CBOICTBa IIpHu pCHICHHUH 3a1a4

6.12

Brnaners moHATHEM OINMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb e€¢ 1meHtp. llomp3oBaThCcs (hakTaMH O TOM, YTO
OMCCEKTPUCH] YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHOM TOUYKE, U O
TOM, YTO CEPEAMHHBIC IEPIECHIUKYJSAPEl K CTOPOHAM TpPEyrOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagers mnoHATHEM KacaTelnbHOW K OKPYXXHOCTH, IIOJIb30BaTBCS
TEOPEMOM O IEpPHEHIUKYISIPHOCTH  KacaTeJbHOM M pajuyca,

HpOBeHéHHOFO K TOYKEC KaCaHHUA

6.14

[Tonb30BaTbCs NPOCTEMIIMMU TEOMETPUUYECKUMH HEpaBEHCTBaMH,

IIOHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITL OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHHUA C IIOMOIIBIO

LUPKYJISL ¥ IMHEUKHU

8 KVIACC

Kon
MPoOBEPSAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ1bHO]71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BH/IbI ‘-IGTI)IpéX}’FOJ'H)HI/IKOB, HUX 3JJIEMCHTHI,

MTOJIL30BATLCSI KX CBOMCTBAMU IIpHu pCIICHUH I'COMETPUICCKHX 3ada4

6.2

HpI/IMeHHTB CBOMCTBA TOYKH NnepeceucHust MEAWaH TpCYroJibHHUKaA

(eHTpa Macc) B penieHuu 3a1a4

6.3

Brnamers noHsTHMEM CcpenHEH JIMHUM TPEYrOJbHHKA W Tpaleluw,
IPUMEHATh HMX CBOMCTBA IIPU PEIIEHUH T'EOMETPUYECKHX 3ajad.

[Tons3oBatbest Teopemon Pajeca U TEOPEMON O IPONOPLMOHAIBHBIX




OTpE3Kax, MPUMCHATL UX IJIA PCIICHUA IPAKTHYCCKUX 3a1a4

6.4

[IpuMeHATh TNpU3HAKM TMOAOOUS  TPEYrOJAbHUKOB B  PEIICHUU

TCOMCTPHUICCKUX 3ada1

6.5

[Tonp3oBatbes Teopemoit [ludaropa st penieHns TeOMETpHUECKUX U
IpakTHYecKuX 3anad. CTpoMTh MAaTeMaTH4YeCKyH0 MOJEIb B
IIPAaKTUYECKUX 3a7a4ax, CAMOCTOSTENIBHO JEaTh Y4epTEX U HaXOIUTh

COOTBECTCTBYIOIINE NJIVMHBI

6.6

BJ'IaJIeTB IMOHATHUSAMU CHHYCA, KOCHMHYCAa M TaHI'€HCa OCTpOro yrjia
MPpAMOYTOJIBHOT'O TpPEYTOJIbHUKA. ITonp30BaTbCd ATUMH MHOHITHIMH

AJId pCIICHUS MMPAKTUYCCKUX 3aaa4

6.7

Beruucnsate (pa3nuuHbBIME  crIOCOOaMM) TUIOMIAL TPEYTOJbHUKA |
IUIOMIAId MHOTOYTOJBHBIX (QUryp (IONB3ysCh, TIe HEOOXOAUMO,
KaJbKyJATOpOM). [IpUMEHSTh MOJIydYeHHBbIE YMEHHSI B MPAKTHUYECKUX

3aJa4yax

6.8

Bnaners NOHATHAMM BIMCAaHHOTO U LIEHTPAJIBHOTO YIJIa, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJaxX, yIilax MeXay XopAaMu (CEeKyIUMHU) U
yTie MEXIYy KacaTelIbHOW M XOPJAOW IPH PELICHHH I'€OMETPHYECKUX

3aaad

6.9

BJIaIleTL IIOHATHUCM OIIMCAHHOI'O HCTLIpéxyFOHLHI/IKa, MPUMCHATH

CBOMCTBA OIMMCAHHOTO quLIpéXYFOHBHHKa IIpu pCUICHUHA 3a1a4

6.10

[IpuMeHATh NONy4YEHHBbIE 3HAHUA HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENU IS 3a/Jad peajbHOM XKM3HU M MPOBOJIUTH
COOTBETCTBYIOIIME BBIUMCIACHUS C TNPUMEHEHHEM TON00MS |

TPUTOHOMETPUHU (TIOJIB3YSCH, T1Ie HEOOXO0IUMO, KAIbKYJISTOPOM)

9 KUIIACC

Kon
NpoBePsSIEMOT0
pe3yJabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomeTpus

6.1

3HaTb TPUTOHOMECTPUUCCKHUC (bYHKHHH OCTPBIX YIJIOB, HAXOAUTH C HUX
MMOMOIIBKO PA3JIMYHBIC DJJICMCHTHI IMPAMOYT'OJIBHOIO TPCYTOJbHUKA

(«permieHue  MPAMOYTOJNBHBIX  TPEYroJbHHMKOBY). Haxomute (c




MOMOUIbIO KaJIbKYJIATOPA) AJIUHBI U YIJIbI 1151 HETaOIMYHBIX 3HAUSHUH

6.2

ITonp3oBaThCs q)OpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUUICCKUM TOXKACCTBOM [JI1 HAXOXICHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMU BCINYNHAMU

6.3

Hcmons3oBaTh TEOPEMbI CHHYCOB WM KOCHUHYCOB MJId HaXOXACHUA
Pa3JIUYHBIX 3JICMCHTOB TPCYI'OJIbHHUKA («pemeHne TpeerJIBHI/IKOB»),

IMPUMCHATH UX IPU PCIICHUU 'COMCTPUYICCKUX 3a1a4

6.4

Brnagers nonstusMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB 10J00HBIX ¢uryp. [lonp3oBaTbes CBOMCTBaAMM 10A00UsA
HOPOU3BOJIBHBIX (PUIYp, YMETh BBIYUCIATH UIMHBI U HAXOJIUTh YIJIBI Y
nono6HbIX ¢uryp. IlpumeHsTs cBoiicTBa MOAOOHMS B MPAKTUYECKHUX
3aja4aXx. YMeTb NPUBOJUTH MPUMEPbl MOAOOHBIX (uryp B

OKpY KaroIleM MUpe

6.5

ITonp30BaThCA TCOpEMaMu O IMPOU3BCACHUN OTPE3KOB XOpHA, O

MPOU3BEJICHUN OTPE3KOB CEKYIUX, O KBaIpaTe KacaTeIbHOU

6.6

ITonn30oBaThCSA BCKTOpaMH, IIOHUMAThb UX FeOMeTpI/IquKl/If/'I "
(1)H31/I‘ICCKPII>’I CMBICJI, IPUMCHATb UX B PCIICHUHU I'COMCTPUYCCKHUX H
(I)I/I3I/IquKI/IX 3aga4. HpI/IMCHHTB CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

JJI1 HAXOXKACHUA JJIMH U YTJIOB

6.7

ITonn30BaThCSA MCTOAOM KOOpAWHAT Ha INNIOCKOCTH, IMIPUMCHATH €0 B

pPEIICHUU I'COMCTPHUUCCKUX U ITPAKTHYCCKHUX 3a/lad

6.8

Brnagerp NOHATHAMM — NPaBUIBHOTO  MHOTOYIOJbHUKA,  JUIMHBI
OKPYXHOCTH, JJIMHBI AYI'M OKpPY>KHOCTH W paJHaHHON Mepbl yria,
YMETb BBIUHCIATH IUIOHIANb Kpyra M ero 4acreu. Ilpumensars

IMMOJTYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJavdax

6.9

HaxoauTe ocu UM HEHTPHl CUMMETPUU (PUTYD, TPUMEHSATH JBHKEHUS

IUIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpumeHATh MOJlydyeHHbIE 3HAaHMS HAa MPAKTUKE — CTPOUTh
MaTEMaTUYECKUE MOJAEIU I 3aJad PEaIbHOM >KM3HM M IPOBOJUTH
COOTBETCTBYIOIIME BBIYMCIIEHHS C [PUMEHEHMEM NoH00us U
TPUTOHOMETPUUYECKUX (QYHKIUI (MONb3ysiCh, TIAe HEOO0XOAUMO,

KaJIbKYJIATOPOM)




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTtpus
Hauaneueie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yrioB. BeprukanbHele M cMexHbIe yriabl. buccekrpuca yrma. JlomaHas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX
6.2 Cummerpuunbie  gurypbl. OCHOBHBIE CBOWCTBA OCEBOH CHUMMETPHH.
' [Ipumepsl CHMMETPUHN B OKPYKAKOLIEM MUPE
63 OCHOBHBIE TOCTPOEHHUSI C TOMOIIBIO IUPKYJSd W JIUHEHKH. TpeyrojabHUK.
' Bricora, Mmenuana, 6uccekTpuca, UX CBOWCTBA
64 PaBHOOEpeHHBII W paBHOCTOPOHHUM  TpeyroibHUKM. HepaBeHcTBO
' TPEYroJIbHUKA
65 CpolicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyronbHuka. llpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa U NMpU3HAKK MapaUIeIbHBIX TpsMbIX. CyMMa yTioB TPEYTOJIbHUKA.
' BHeuHue yribel TpeyrojabHUKa
[IpsamoyronbHbIii  TpeyroibHUK. CBOMCTBO MEIUaHbl MPSAMOYTOJBHOTO
6.7 TPEYrOJIbHUKA, MPOBEAEHHOM K rumnoreHyse. llpusnaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTONBHUKOB. [IpsIMOYTONBHBIN TPEYTOIBHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OoJybllleM Yyrjie u OoJibIIed CTOpOHE
TpeyroyibHUKA. [lepnenanKyisip 1 HakJIOHHas
6.9 l'eomerpuueckoe mecto Todek. buccekrpuca yria ©  CepeIUHHBIN
' NEPHEHANKYJISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUCK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CcBoiicTBa. B3anmHoe
6.10 pacnoyioKeHUue OKpYKHOCTH U mnpsmou. KacarenpHas u cekymias K
OKPY>KHOCTH
6.11

OKPY)KHOCTL, BIIMCaHHAdA B YTIOJI. Bnucannas m ommcanHas OKPYKHOCTH




TpeyrojbHHKa

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 YersipéxyronpHuku. [lapamnenorpamm, ero npu3Hakyu U CBONMCTBA

6.2 [IpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpamnenus, papHOoOOKas Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

64 Meron yasoenust Meauansl. LlentpanpHas cumMmerpus. Teopema daneca u
' TeopeMa O MPOIMOPLHUOHAIIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa

6.6 [TogoGue TtpeyrompHukoB, Kodduiment mnomodbus. [IpuzHaku mnomoOus
' TpeyroibHUKOB. [IpuMeHeHne noJo0us MpH pelIeHMH MPAKTUYECKUX 3a/1a4

6.7 @opmynel A7 TUIOINAAM TPEYrOJbHMKA, Mapajuieiorpamma, pomba U
' Tpaneuuu

6.3 CgoiicTBa tuIomaae reomeTpuueckux ¢uryp. OTHOIICHHE TLIOMAAEH
' noJOOHBIX Uryp

6. Beruucnenue miomaneii TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npum pemeHun
. IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrjia HpsSMOYTOJBHOTO TpPEyTOJbHMKA.
6.11 OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKIECTBO.  [pUrOHOMETpUYECKHE
¢yukuuu yrinos B 30°, 45° u 60°

612 BrincaHHple M LIEHTpaJIbHBIE YIUIBI, YIoJl MEXAy KacaTelbHOM W XOpAOH.
' VYTIbl MEXIY XOpIaMHU U CEKYIIUMU

6.13 BrnycanHnble 1 ONMCaHHBIE YETHIPEXYTOIbHUKA

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxkHocTed. KacaHuwe OKpyXHOCTEH.

OO011me kacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KUIIACC

Kon ITpoBepsieMblii JJIEeMEHT COACPKAHUSA
6 ['eomeTpus
61 Cunyc, xocunyc, Tanresc yrios oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CHUHYcOB. Pemienue
6.2 MPAaKTHUYECKUX 3a/lad C HCIOJNIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue noaobus. [lomodre COOTBETCTBEHHBIX IJICMCHTOB
64 Teopema o npous3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEKYIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOM
Bektop, mnmmHa  (MOIynb) — BEKTOpa,  COHANpAaBJICHHBIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOXKHO HANpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaIlMi HaJ BEKTOpaMu. Pa3noxeHne BeKTopa mo IByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunars! BexTopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0XJIEHUs JJIMH U YTJIOB
JlexapToBbI KOOPAMHATHI HAa IJIOCKOCTU. YPaBHEHHS NPSIMON U OKPYKHOCTH B
6.7 KOOpAMHATAaX, IEPECEUEHUE OKPY>KHOCTEN U NpsIMbIX. MeTox KOOpAUHAT U €ro
MpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIbHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas u paguaHHas Mepa yriia, BBIUMCICHHUE JUIUH AyT
' OKpY’KHOCTEN
6.10 [Tnomans kpyra, ceKTopa, CerMeHTa
611 JIBI>KEHUS] TUIOCKOCTH W BHYTPEHHHE CUMMETpHH (Quryp (dJIeMeHTapHbIC
. npeacrasienus). [Tapamiensubrit neperoc. [ToBopot




IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o0urero odopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHUSMU: MHOXKECTBO, IOJAMHOKECTBO,
Oomepalvy HaJl MHOXECTBAMH, yMEHHUE OIEePUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, MPUMEHATh UX TPU PEIICHUU
3a/1a4; yMEHHE UCTOIb30BaTh rpapuueckoe MpeICTaBICHHEe MHOXKECTB
JUISL ONTUCAHUs peajbHbIX MPOILIECCOB U SBJICHUM, MPU pELICHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPeIMETOB

YMmenue ONCpUpOBaATh MOHATHUAMU: OIPCACICHUC, aKCMOMA, TCOpPCMaA,
A0Ka3aTejIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHHHBIC W  JIOKHBIC
BBICKA3bIBAHUS, IMPUBOAUTH HNPUMEPBI U KOHTPIPUMECPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKa3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJIbHOE YHCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETMMOCTH, LEJIOE€ YUCJIO, MOMIYJb 4YHCJIA, OOBIKHOBEHHas OpoOb U
JecaTU4Has JpoOb, CTAHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIIO,
UppaLMOHATIBHOE YHUCIIO, apu(METHUECKUH KBaJpaTHBIM KOpPEHb;
YMEHHE BBINOJHATH JEHUCTBHS C  YUCIAMH, CpPAaBHUBATh U
yHOpAIOYMBATh 4YHUCJA, IMPEACTABIIATh YKHCIA HAa KOOPAMHATHOMN
IPSIMOM, OKPYTJIATH 4YMCIIA; YMEHUE JeJIaTh IPUKUIKY U OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHHne onepupoBaTh MOHATUSAMM: CTENEHb C LEJIbIM IOKa3aTeseM,
apudmeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOWICH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOM CTENeHU
OOJIbIlle E€AMHUIIBI; YMEHHE BBIOMHATH pacuy€érbl 1o Qopmymnam,
npeoOpa3oBaHMsl 1EJBIX, JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUU U
BBIPAXXECHUI C KOPHSAMH, PA3JIO)KEHHE MHOTOUYJIEHA Ha MHOMKMTENH, B
TOM YHCIIE C HCIOIB30BaHUEM (OpMyNl pa3HOCTH KBaapaTOB U

KBaJpaTa CYMMbI H Pa3HOCTH




YMeHue onepupoBarh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OIHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PEIIaTh JIMHEWHBIC W KBaJpaTHbIE YpPaBHEHWS,
JNpOOHO-pallMOHAbHBIE YPAaBHEHUS C OJHOM IEpPEeMEHHOM, CHCTEMbI
JIByX JIMHEHHBIX YpaBHEHWH, JUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE M JpOOHO-pallMOHAIBHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUU 3a7a4 U3 JPYIUX IIPEIMETOB
W TMPAKTHYECKUX 3a/]a4; YMEHHUE HCIOJIb30BATh KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh AJISi M300pa’keHHs perIeHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMHU: QYHKIMS, rpaduK QyHKINH, HYIU
byHKLMY, IPOMEKYTKU 3HAaKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, YOBIBaHUS, HauOOJbIIee W HAMMEHBIIEEe 3HAYCHUS
(GyHKLNY; yMEHUe OIIepPUPOBATh HOHATHAMMU: npsmMas
HPONOPLUOHATIBHOCTD, JUHEHHAsT (yHKIUS, KBaJpaTu4yHas (yHKIHA,
oOpaTHas NPONOPLUUOHAIBHOCTh, Mapabosa, runepOosia; yMeHHe
CTPOUTH TpaduKu PYHKLUH, UCIIOIB30BaTh IpauKU AJIs ONpeIeIeHUs
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEN, JUIsl pEeLICHUs 3aja4 U3 APYTUX
yU4eOHBIX TPEAMETOB U pealbHOW JKU3HU; YMEHHE BBbIpaXkaTh

dbopMynaMu 3aBUCUMOCTH M@Ky BETMUYNHAMU

YMenue OIEpPUPOBATH HNOHATUSMH: IIOCJIEI0BATEIILHOCTD,
apupMeTrueckass M IEeOMETpUYecKas  IMPOrpecCHH;  yMEHHue
UCIIOJIb30BaTh CBOMCTBA IOCIEAOBATENBLHOCTEH, (OPMYNIBI CYyMMBI U
o0uiero 4jeHa Mpu pelIeHUH 3ajad, B TOM YHWCIE 33434 U3 JPYyrux

y‘le6HBIX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue peliath 3a/laud pa3HbIX TUIOB (B TOM YHMCIIE€ HA MPOLEHTHI,
IO M 4YacTH, IBW)KEHHE, DPaldoTy, I1IEHy TOBAapOB U CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3aJ1a4ul U3 00JIaCTH yIpaBJICHUS JINYHBIMU U
CeMEeWHBIMH  (MHAHCAMM); YMEHHE COCTABISTh  BBIPAKCHUS,
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHI 3aJa4H,
UCCIIEIOBATh TMOJIYYEHHOE pEIIeHUe U OLIEHUBATh IPaBIONO000HOCTh

IMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh HNOHATHAMU: (QUrypa, TOUKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKH, NPSMOYTOJBHBIH TPEYTOJbHUK,

MCauaHa, 6I/ICC6KTpI/Ica M BBICOTA TPCYI'OJIbHHKA, LIeTLIpéXerJ'I]E»HI/IK,




napauienorpaMM, pomO, MNpsIMOYrOJbHMK, KBaapaT, Tpaneuus;
OKpPYXHOCTb, KpYT, KacaTelbHasl, 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
burypamu; yMeHue peuiaTth 3aJadd, B TOM YHUCIIE€ U3 NOBCEIHEBHOU
KHU3HHU, Ha HAXOXJAECHUE I'€OMETPHUYECKUX BEJIWYMH C INPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUTyp U (PaKkToB

10

YMeHne omnepupoBaTh IOHITUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJLHUKOB, MapauIeIbHOCTh M TMEPIECHAUKYISIPHOCTh TPSIMBIX,
yroil MEXAy NpSMBIMU, TEPHEHIUKYISAP, HAKIOHHASA, MPOEKIIMA,
nojooue Guryp, mogo00HbBIE TPEYTOJbHUKH, CHMMETPHSI OTHOCUTEIHHO
TOYKM MU TPSMON; YMEHHE pPACHO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nojnobue Quryp, napamienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKpYZKaroumeM MUpe
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YMeHue onepupoBaTb IOHATUAMM: JUIMHA, PpACCTOSHUE, YIOj
(BenMuMHA yrila, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IIOLIa/lb;
YMEHHUE OLEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAroILEeM
MHpE; YMEHHE NpPUMEHATH (OpMYJbl TMEepUMETpa U IUJIOLIAIU
MHOI'OYT'OJIbHUKOB, JUJIMHBI OKPY>KHOCTHU M IUIOIAAM Kpyra, oObema
IPSIMOYT'OJIBHOIO MApaJUICIICIIAIIEa; YMEHHUE IMPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpuroHomerpuyeckue COOTHOLICHUS IS

BBIYMCIICHHUS UIUH, PACCTOSTHUM, IJIOIANEH

12

YMmenne wu3z0o0pakaTh IUIOCKHE (UTYypel W WX KOMOWHAIHH,
IPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOINBI0 YEPTEKHBIX
UHCTPYMEHTOB M DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIU

CHMBOJIbHOMY OITMCAHUIO
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YMeHHe  omepupoBaTh  MOHSTUAMM:  MPSIMOYTOJbHAas — CUCTEMa
KOOpPJIMHAT; KOOPAMHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BE/IEHUE BEKTOpA Ha YMCIIO, CKAISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI AJI MPEACTABICHUS
MaHHBIX W PEIIEeHUS 3aJa4, B TOM YHCJIC W3 JPYTHX YyYeOHBIX

npeaAMETOB U peanLHoﬁ KHN3HU
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YMeHue onepupoBaTh IOHATUSIMH: CTOJIOMKOBBIE M  KpPYrOBBIE
IUarpaMMbl,  TaOMUIBL,  cpenHee — apudmMeTHueckoe, MeIUaHa,
HauOoJIblllee M HaMMEHbIIEE 3HAU€HMs, Pa3Max YHCIOBOrO Habopa;

YMEHUE  WU3BJEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBATH




uHbOpMaIMIO, MPEACTAaBIEHHYI0 B TallMIIaX W Ha JUarpaMmax,
OTPaXKaIOIIYI0 CBOMCTBA M XApaKTEPUCTUKU PEATbHBIX MPOLECCOB U
SABJICHU; yMEHUE pacro3HaBaTh W3MCHYMBBIC BEJIMYHUHBI B

OKpY?KaroueM MHUpe
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YMeHue omnepupoBaTh MOHSTHUSAMH: CIIyYalHBIH OMBIT (CIydaifHBIN
OKCIEPUMEHT), D3JEMEHTApHOE COOBITUE (DJIEMEHTAPHBIM HCXON)
CJIy4allHOTO OMbITa, CiydaifHOe€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B OMNBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Iepedopa U C HCHOJIb30BAHUEM
IIpaBUja YMHOXXEHHS; YMEHHME OLICHUBATh BEPOSTHOCTH DPEAIBHBIX
COOBITUM M SIBIIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHUH B OKpPY)KAIOIIEM MHUPE U B JKU3HH;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX
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YMeHue BBHIOMpaATh MOAXOAALIMHA W3YyYEHHBIH METOJ Ui peIICHUs
3aJa4i, IPUBOAUTH IPUMEPHl MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, OIIMCHIBATh OTAEJIBHBIC BBIJAIOIINAECS  PE3YJIbTaThl,
IIOJlyY€HHBIE B XOJE Pa3BUTUS MAaTEMAaTUKH KAaK HAayKd, IPUBOAWUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOU

Y BCEMUPHOH UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 Ywucnna v BEIYUCICHUS

1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT

1 OOBIKHOBEHHBIE W JIECSATHYHBIE  JIpoOU,  TIPOIEHTHI, OCCKOHEYHBIC
. MEePUOINYECKHE TPOOH

13 Panmonanehpie  uncna. ApudMETHYECKHE OIepalud C  PaldoOHAIbHBIMH
. YHCIIaMHU

14 JlefictBuTenpHble uuciaa. ApudmeTHUecKkue orepanud ¢ JICHCTBUTEIBHBIMH
' YHCIIaMU

s [Ipubmm>x€HHbIE BBIYUCICHUS, MpaBUJa OKPYIJICHUS, NPUKUIKA M OIICHKA
. pe3yJibTaTa BEIYMCICHUN

2 Anrebpandeckue BbIpaKCHHS

2.1 bykBeHHbIE BBIpaXXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp c 1ensiM TokaszareneM. CTeneHb ¢ palMOHAJIBHBIM TTOKa3aTelIeM.
. CBolicTBa CTEIIEHU

2.3 MHoOTro0u4JIeHbI

24 Anrebpanueckas 1poob

) s ApudpmeTnueckuii KOpEHb HaTypaJIbHOU CTEIICHHU. JencTBus c
. apu(pMETHIECCKUMH KOPHSIMH HATYPaJIbHOU CTETICHH
3 VYpaBHEHUsI U HEPABEHCTBA

- Lensie u npoOHO-panMioHanbHbIE ypaBHEeHHs. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUU

35 Lensle u napoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

33 Pemenne TeKCTOBBIX 3a7a4

4 YucoBEIE TTOCIEN0BATEIHLHOCTH

4.1 [TocnemoBaTenbHOCTH, CLIOCOOBI 3aJaHus MTOCIEI0BATEIBHOCTEH




Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOKHBIX

4.2
IIPOLICHTOB
5 OyHKIUU
OyHkums, crnocoObl 3amaHus QyHkumu. I'padux  Pynkumn. OO6mnacte
OIIpEeJIeJIEHUs] 1 MHOKECTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynkuun. I[IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIMU. MakcUMyMbl U
MUHUMYMBl (QyHKIMH. HanGomnbinee W HamMeHblllee 3HaueHHE (YHKIMHA Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha npsiMoOil ¥ TJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTprueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHOrOoyroiapHuKH
7.4 OKpY>XKHOCTb U KPyT
7.5 N3mepenne reoMeTpu4eCKuX BEIMUYUH
7.6 Bexkrops! Ha TI0CKOCTH
8 BepositHOCTB U cTaThCcTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




PatGouas mporpamma y4e0HOro kKypca «BeposiTHOCTb U CTATHCTHKA)

JUTst o0ydarommxcs 7-9 kiaccoB
(ID 9143259)
MOSICHUTEJBHAS 3AIIUCKA

B coBpeMeHHOM M(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTD, KaK C TOYKU 3PEHUS MPAKTUUCCKUX MPUTIOKCHUM, TaK
U UX POJHU B 00pa30BaHUM, HEOOXOAMMOM KaKJIOMY 4eloBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBJIAJIECHUU KOTOPBIMU TpeOyeTcsi Xxopoias 6a3oBas MOATrOTOBKA
B 00JaCTH BEpPOSITHOCTH W CTaTUCTHKH, TakKas IIOATOTOBKA BaKHA IS
NPOAODKEHUs 00pa30BaHMs U JUIsl YCIEIIHON MPOPECCHOHATBHON Kapbhephl.

Kaxxp1il 4enmoBek MOCTOSSHHO TPUHUMAET PEIICHUS Ha OCHOBE UMEIOIITUXCS Y
HEro JIaHHBIX. A JI7I1 000OCHOBAHHOI'O MIPHUHSITHUS PEIICHUS B YCIOBUSIX HEIOCTaTKa
WM 1M30bITKa MHPOpPMAIIMU HEOOXOMMO B TOM YHCJIE XOPOIIO ChOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIICHHUE.

NMeHHO mOodTOMY OCTpO BCTajJia HEOOXOAMMOCTH C(HOPMHPOBATH Yy
oOyyvaromuxcs GyHKIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B c€0sl B KaueCcTBe
HEOTHEMJIEMOH  COCTaBIJIIONICH  yYMEHHWE BOCHPUHUMATh M KPUTHYCCKH
aHATM3UPOBATh MH(GOPMAIIHIO, TIPEACTABICHHYIO B Pa3TUYHBIX (hopMax, MIOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEabHBIX MPOLECCOB M 3aBUCHUMOCTEM,
MPOU3BOJIUTH MPOCTEUIIE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHITUIIAMU cOOpa, aHAIHM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3IUYHBIX cdep KU3HU OO0IIecCTBa M TOCYyJIapCcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM WHTepecaMm. HM3yueHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHM3allMU Tepedopa M MojcyéTa yucia
BapUaHTOB, B TOM YHCJIC B IPUKJIQTHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAaMHU TCOPHH
rpadoB co3maét MareMaTndeckuii PyHIaMeHT JuTsi pOPMUPOBAHUS KOMITCTCHIIUNA B
obnactu uHPOpMATUKH W MUGPPOBBIX TEXHOJOTHH. [Ipy M3yueHUU CTATHCTHKHU H
BEPOSITHOCTA OOOTAIlIAIOTCS TMPEACTaBICHUS OOYy4YaloIMUXCd O COBPEMEHHOM
KapTHHE MHUpa M METOJaX €ro WCCIeIoBaHUsA, (OPMHPYETCS MOHUMAHHUE POJH
CTAaTUCTUKU KaK UCTOYHHUKA COIMATBHO 3HAYMMON MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUMU C NaHHBIMU HEISIMU B CTPYKTYpe MPOTPaMMbl Yy4eOHOTO
Kypca «BeposTHOCTh U CTaTHCTHKa» OCHOBHOTO OOIIEro oOpa3oBaHUs BBIJICICHEI
CIIEYIONTUE COJAepXKaTeIbHO-MeToAndeckue auHuM: «lIpencraBienrne MaHHBIX H
omucarelbHas CTAaTUCTUKA», «BeposATHOCTH», «DJIeMEHTh KOMOWHATOPHKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanne uann «lIpeacraBieHne TaHHBIX U ONMUCATEIbHAS CTATUCTUKAY
CIIy’)KUT OCHOBOW Juisi (pOPMUPOBAHUS HABBIKOB pabOTHl ¢ WHGOpMAIMEil: oT
YTeHUS W WHTEpHpeTanuyu HHPOpMAIUKA, MPEACTABICHHON B TaOIMIax, Ha



auarpaMMmax W rpadukax, g0 cOopa, TPENCTaBICHHWS W aHaiu3a JaHHBIX C
WCIIOJb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEAHUX U PACCEUBAHUS.
PabGortas ¢ ngaHHBIMH, OOyYaroIIUEecs y4aTCsi CUUTHIBATb U HUHTEPIPETUPOBATH
JTaHHBIE, BBIABUTaTh, APTYMEHTHUPOBATH M KPUTUKOBATH MPOCTEUIINE TUIIOTE3BI,
pPa3MBIIUIATh HaJ (DaKTOpaMu, BBI3BIBAIONIUMU H3MEHYUBOCThH, U OILICHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBIE BETUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE NpEACTABICHUE O CIy4alHOUW W3MEHYMBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHJACHIMHA CTAHOBUTCA MOTHBHUPYIOIIEH OCHOBOM JUIS
W3y4YEeHUsT TEOPUHU BEPOSITHOCTEW. bosblioe 3HaueHHWE HUMEIOT IPAKTUUYECKHUE
3a/1aHusl, B YACTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHATHE BEpPOSATHOCTH BBOAMUTCS Kak Mepa MpaBIONoA00us CIIy4alHOIo
coObiTus. Ilpm wu3ydyeHnn yueOHOro Kypca oOOydarIIHecss 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJJaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIEPUMEHTAX c PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIOIIMMU CTaBUTh M PEIIATh 00Jiee CIOKHBIC
3amaud. B ydeOHbId Kypc BXOJAT HayajdbHbIE MPEJCTABICHUS O CIy4YaillHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIUXCS C
MHOKECTBAMU M OCHOBHBIMU ONEpPALMSIMH HaJl MHOXXE€CTBAMH, PacCMaTPUBAIOTCS
MPUMEPBl TPUMEHEHHUS JJISl PELICHUS 3a/1a4, a TaKXKE€ HMCIOJb30BAaHUS B APYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs yueOHBIM Kypc «BepoATHOCTh M CTaTHCTHUKA», B
KOTOpBIA  BXOAAT paszaensl: «lIpencraBieHne AaHHBIX W ONMCATENIbHAs
CTaTUCTUKA», «BeposaTHOCTBY, «DNeMEeHThl KOMOMHATOpuku», «BBenenue B
Teopuro TpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoAUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hemenro), B 8 kinacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Heneno).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TAOIMUL, AUarpamm, rpaukoB. 3amnoJHEHHUE
Ta0JNHIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyTOBbIX). UTeHre rpadKoB peasibHbIX MpoIieccoB. M3BneueHne napopManuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucaTtenbHas CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HanOOJIbIIIEE W HAWMEHBINICEC 3HAUYCHUS Ha0opa YHCIOBBIX AaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTH U
gacToTa. Poib MaJIOBEpOSATHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITUM B MPUPOIE
U B oOmmecTse. MoHeTa M UrpaJibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Cremenp BepmnHbl. Yuciao pébep u cymmapHas
creneHb BepimH. [IpeacraBienue o cBsiznoctu rpada. Lenu u nukiel. [yt B
rpadgax. O6xon rpada (sinepoB mnyTh). [IpencraBienne 006 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpagos.

8 KUIACC

[IpencraBienue JaHHBIX B BUJIE TaOIHII, TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Ormepanuu Haj
MHOKECTBAaMU: OOBEIUHEHME, IepeceueHue, aonoaHeHue. CBoiicTBa omepanuil
HaJ| MHOXKECTBAMM: IIE€PEMECTHUTENIbHOE, COYETATEeNbHOE, pPAaCHpPEIeIUTENbHOE,
BKItoueHus. lcrmonp3oBaHue rpauueckoro MpPECTABICHUS MHOXECTB IS
OIMCAHMSI PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a/]a4.

M3mepeHne paccenBaHMs NAaHHBIX. JMcliepcus M CTaHIAPTHOE OTKIOHEHME
YUCIIOBBIX HA0OpOB. JlnarpaMmMa pacceuBaHus.

OnemeHTapHble COOBITHSL cilydaiiHOro omnsbita. (CioydaiiHble COOBITHSL.
BepostHoctT  coObiTuil. OmnbITBL  €C  PABHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
cobpiTusaMHU. CitydaiiHbiil BbIOOp. CBS3b MEXK1Yy MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXAY UYMUCIOM BepuiMH U yucioMm pedep. Ilpasmio
yMHOXkeHUs. Pemienue 3aaa4 ¢ moMoIpto rpados.

[IpoTuBomnonoxkupie coObiTus. [uarpamma Oitepa. OObeguHEHUE U
nepecedeHne coObiTuil. HecoBmectHbie  coObitus. DopMmyna  CIOXKEHUS
BEPOSTHOCTEU. YCIOBHAsE BepOATHOCTb. [IpaBuiio ymHO)xeHusa. HeszaBucumeblie
cobeiTus. IlpencraBnenne skcnepuMeHTa B BHIE JAepeBa. PemieHue 3amauy Ha



HaXO0XXJICHUE BEPOSITHOCTEW C MOMOIIBIO JAEpeBa CIYyYalHOrO HKCIEPHUMEHTA,
auarpamm Jitepa.
9 KUIIACC

[IpencraBnenne JaHHbBIX B BuAe Ta0muL, JAuarpamm, TpaduKoB,
WHTEpIIpeTanus JaHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpadukos mno
peaIbHBIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CoueTaHuss U 4UCIO coueTaHuil. TpeyroabHUK
[Nackains. Pemenue 3a1a4 ¢ UCTOIb30BaHUEM KOMOMHATOPHUKHU.

['eomeTpuueckas BeposTHOCTh. CiydyaiiHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcnbiTanne. Ycnex um Heyaaua. Cepusi UCHBITAHUW 10 TEPBOro ycrexa.
Cepust ucnbiTanuii bepHyum. BeposTHocTH COOBITHH B CEpUM  HCIBITAHUM
bepnyum.

CnyyaiiHas BeJlMYMHA W pacOpeliesieHHe BEepoATHOCTEeW. MaremaTudyeckoe
OXuJgaHue W jaucnepcus. IIpuMepbl MareMaTM4eCcKOro  OXHUAAHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTtnueckoe OXUIAAHUE U
JUCIIEPCUsl CIIyYaMHOW BEJWYMHBI «YHUCJIO YCIIEXOB B CEpPUM HUCHBITAHUMN
bepnrynnmy.

[Tonsatne o 3akoHe OONBIIMX 4YHcell. VI3MepeHre BepOSTHOCTEH C IOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHa OOJBIIMX YUCEI B MPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS IpOrpaMMbl Y4yeOHOro Kypca
«BepoATHOCTD M CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCUICKONM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpaklaHWHA U pealu3allii ero
opaB, MpPEICTaBICHHMEM O MaTEeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICEHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHHUI, YMEHUIO BUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaluMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, IPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKON Hayku Kak cgepbl YelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTtanue, (GopMHupoBaHHMEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYyYHs:

FOTOBHOCTBHIO TPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAH W OTAbIXa, peEryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJIoBEKa,

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN Ha MMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeW cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUI ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX penieHus;

8) apanTanus K M3MEHSIOINUMCS YCJOBHSM COUMAJBHOW M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTHU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTbCS y APYTUX JoAceH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBI€ 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIE
dbopMyJIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHAMAEeMbIe pelieHus U JCHCTBHSA, (POPMYJIHUPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeficTBU:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYyIHPOBATH
OTIpENIeTICHUS]  TIOHSITHM,  YCTAHABIWBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(UKaIuu, OCHOBaHUS Ui OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
TIPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH M  MPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHBIE W O0OIIHe,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIH;
JIeNaTh BBIBOJBI C HWCIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3dupaTrh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3adauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HanWOoJIee TOIXOMANUH C y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTH BOIPOCH,, (PUKCUPYIOLUIME MPOTUBOpEUHe, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH IO CAaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
POBENEHHOTO HaOJIOICHUSI, HWCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MNPEAJIOKEHHBIM
y4HUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIIeHHUS], SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJIy PEIICHUS
3aJ1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIeMBI, PEIaeMoOl 3a/aud, BHICKA3bIBaTh UCH, HAICIICHHBIE HA TTOWCK
pelIeHus, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHMajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3UIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTAaBIATh  PE3yNbTaThl  PEHICHUS 3a/1a4m, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (JOpMAT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIUuTOPHH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIANUBUIY AJTbHON
paboThI MPU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOH paboOTHI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHSI C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aadd (WIH €ro
9acTh), BBHIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibraTta
pellIeHus MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh P PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHOM 1IEJIU U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKEHHS IIETH,
HaXOJIUTh OIIUOKY, aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenuss B 7 KJjacce OOydYarolMiCS TMOJYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yurare wuHOpMAIUIO, NPEACTABICHHYIO B TalnWIax, Ha JuarpaMmax,
MPEJACTaBIATh JIaHHbIE B BHUJEC TaOJIMI, CTPOUTH AHArpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBhbI€) IO MAacCMBaM 3HAUYCHUM.

OnuceiBaTb M WHTEPOPETUPOBATH  PEAJIbHBIC  YHCIOBBIE  JAHHBIC,
MPE/ICTaBIICHHbBIE B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh 171 ONHUCAHUS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
cpeaHee apudMeTuueckoe, MeauaHa, HauOoJblllee W HAWMEHbIIEE 3HAYCHUS,
pa3max.

Nmerp mpencraBieHHe O CIIydalHOM HM3MEHYMBOCTHM Ha MpUMEpax ILEH,
(bu3HYEeCKUX BEIWYMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

K xoHuy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POPMAIIUIO, MPEJCTABICHHYIO B BHUJE
TalauI, Juarpamm, rpauKoB, IPEACTABISATh JIaHHBbIC B BUJIC TAOJUII, JUarpamm,
rpauKoB.

OnuchlBaTh JAHHBIE C TOMOIIBID CTATUCTUYECKUX IOKa3aTeleil: CpeHUX
3HAYEHUN U MEep pacceruBaHus (pa3Mmax, JUCTIEPCUs U CTaHAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITUM, B TOM UYHCIIC
10 pe3yJibTaTaM U3MEpPEHUN U HAOI0ICHU .

HaxonuTe BEpOATHOCTH CIyYailHBIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B OINbITaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcmonp30BaTh TpapuUecKue MOJICIH: ACPEBO CIyYalHOTO JKCIEPUMEHTA,
JyarpamMMsbl Diiiiepa, YiuciioBasi mpsiMast.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJAMHOECTBO,  BBIIIOJIHATH
omepalMu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, JOIMOJIHCHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOYKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe NPEICTaBICHUE MHOXXECTB M CBSI3E€U MEXIY
HUMH JIJI1 ONIMCaHMs TIPOLIECCOB U SIBJICHUI, B TOM YHWCJIE MIPU PEIICHUU 33/1a4 U3
JPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHuy oOyuenuss B 9 kJjacce oOydYarolmuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WHGOpPMAIMIO, MPEACTABICHHYIO B
pa3IMUHBIX MCTOYHUKAX B BHUAEC TaOnul, Auarpamm, rpadukoB, MPEACTABISATH
JAaHHBIC B BUC TaOIUI, TUarpamMm, rpad)uKoB.



PemaTte 3amaum oOpraHuM30BaHHBIM TMEPeOOPOM BAPUAHTOB, a TaKXKe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU [IJI1 MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHMUSL.

HaxonuTe 4acTOThl 3HAYEHH M 4acTOTHI COOBITHSI, B TOM YHUCJE MOJb3YSCh
pe3yJbTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITHII B M3YyYEHHBIX OMBITaX, B TOM
YHUCJI€ B OIBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU COOBITUSIMH, B CEPUSX
WCIIBITAHUH JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMets mnpencraBieHUE O CIy4yalHOM BEIMYMHE W O paclpellelICHUH
BEPOSITHOCTEH.

NmMeTs mnpencraBieHUME O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCET B
pUpoOe U OOIIECTBE.
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Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (g )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [JOK
1 IT 2
PEAICTABIICHHE HAHHBIX 7 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 OnucarenbHas CTaTUCTHKA 8 1 hitps://m.cdsoo.rw/ 7841 5fdc
. bubnuotexa [JOK
3 CatyuaiiHas H3MeHUHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
4 Baenenue B Teopuro rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M "yacToTa Ciry4ailHOro 4 1 bubmunoreka IIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [{OK
6 O0001Ienre, cucTEMaTH3aIMs 3HAHUH 5 2 hitps-//m.cdsoo.ru/7f41 5fdc
OBILIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie | IlpakTnyeckune (g )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenpHas craTucTika. PaccemBanue 4 bubmmoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6nuoreka [JOK
M 4
3 HoeCTRA https://m.edsoo.ru/7f417{b2
. bubnmoreka [JOK
4 BeposiTHOCTB citydyaliHOTO COOBITUS 6 1 hitps://m.cdsoo.rw/ 7841 7fb2
but6mmoreka [IOK
e Brenenne B Teopuo rpagos 4 https://m.edsoo.ru/7f417fb2
. but6mmoreka [{OK
6 CityaitiBIe CoObITHs 8 https://m.edsoo.ru/7f417{b2
N but6mmoreka [JOK
7 O0001menne, cuCTeMaTU3aLMs 3HAHUH 4 2 https://m.cdsoo.rw/7f4 172
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM nudpoBLie
Ne ni/m P Konrpoabnsie | IlpakTuyeckne (g )
NMPorpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypcebl
bubnnorexa [IOK
! Tosropemme kypea 8 rnacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
butmmoreka [JOK
4 Menerranus bepryin 6 I https://m.edsoo.ru/7f41a302
. bu6nmoreka [JOK
> Cry4alinas BenunHa 6 https://m.edsoo.ru/7f41a302
bu6nuoreka [JOK
6 Obodmenue, KOHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOTO 001Iero 00pa30BaHUA
pe3yjabTarta
5 BeposiTHOCTB 1 cTaTucTHKA
Yurate uHpOpMaLHIO, IPEICTABICHHYIO B TaOIUIaX, Ha AUarpaMMax,
5.1 NOPEJICTaBIsATh JAaHHblEe B BHAE TaONMl, CTPOUTh JUArpaMMBbI
(cTonOuKoBbIE (CTOIOYATHIE) M KPYTOBBIC) TTO0 MACCUBaM 3HAYCHHI
55 OnuceiBaTh M HHTEPIPETUPOBATH PEAIbHBIE YUCIOBBIE JaHHBIE,
MPEJICTABJICHHBIC B TA0IHMIIAX, HA JUarpaMmax, rpadukax
Hcnonb3oBath TUTSt OTUCaHUs JTAHHBIX CTAaTUCTHUYECKHUE
53 XapaKTepUCTHKU: cpefHee apumeTndeckoe, Meanana, HauboIbIIee U
HaMMEHbIIIee 3HAUCHHUs, pa3Max
Hmets npencraBieHne 0 CIly4yaliHOM M3MEHUYMBOCTH Ha IIpUMeEpax IIeH,
54 ¢usznyeckux  BENUYMH, AHTPOMOMETPUYECKUX  JIAaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekatb u mpeoOpa3oBIBaTh MHGOPMAINIO, MPEACTABICHHYIO B
5.1 BUJEe Tabnuil, AuarpaMm, TpaduKoB, MPEICTABIATH JAAHHBIE B BHJE
TalbmuIL, AUarpamMmm, rpaduKoB
OnuceiBaTh JJaHHBIE C TIOMOIIBIO CTATUCTHYECKHX I[OKA3aTesei:
5.2 CpeIHUX 3HAYeHUM W Mep pacceuBaHUs (pa3Max, AHUCIEPCUS U
CTaHJapPTHOE OTKJIOHECHHE)
53

HaXO,I[I/ITB YacTOTHI YHCJIOBBIX 3HAYCHHIH M YacTOTHI CO6BITPII>'I, B TOM




YUCJIE 10 Pe3ysIbTaTaM U3MEPEHUN U HAOII0ICHHU I

HaxonuTb BEpOATHOCTH CIy4YaWHBIX COOBITHM B OTBITAX, 3HaA

54 BEPOATHOCTH JJIEMEHTApPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU
ss Hcnonp3oBath  Tpaduueckue  MOJENH:  JIEPEBO  CIyYalHOTO
' SKCHEPUMEHTa, JUarpaMmbl Diliiepa, yucioBas npsmas
OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJMHOKECTBO; BBITIOJIHSTH
s6 omepanMi  HaJ  MHOXECTBaMHU:  OOBEAMHEHHE, TMEpPECEUCHHE,
' JIOTIOJTHEHUE; TIEPEUHCIIATH 3JIEMEHTHI MHOYKECTB, IPUMEHSATh CBOWCTBA
MHOECTB
Hcnonws3zoBarh Tpaduueckoe MPEACTABICHHE MHOXECTB U CBs3EH
5.7 MEXIY HUMHM JIJIsl OIMCAHUsS MPOLIECCOB U SIBJICHUI, B TOM YHUCIE MpPU
pelIeHuu 3a1a4 U3 Apyrux y4yeOHbIX MPEeIMETOB U KypCOB
9 KJIACC
Kona "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yabTara
5 BeposiTHOCTB U cTaTuCTHKA
M3Bnekatb u npeoOpa3oBbiBaTh HMHGOPMAINIO, MPEACTABICHHYIO B
5.1 pa3IUYHBIX HCTOYHUKAX B BHJE TaOMUI, AuarpaMM, TIpaduKoB,
MPECTaBIISTh JaHHbIC B BUJE Ta0MUIl, AUArpaMMm, rpaukoB
55 Pemath 3amaun opraHu30BaHHBIM MEpeOOPOM BApPHAHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOWHATOPHBIX MPABWI U METOOB
Hcnonb30BaTh  ONUCATENbHBIE  XAPAKTEPUCTHKU JUIsI  MAacCHBOB
53 YUCJIOBBIX JAHHBIX, B TOM YHCII€ CpPEJHUE 3HAYEHUS U MEpbl
paccerBaHus
54 Haxoauth 4YacTOThl 3HAYEHWH M YaCTOTHI COOBITHS, B TOM YHCJIE
. MOJIB3YSCh Pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA
HaxoauTh BepOATHOCTH CITy4aliHbIX COOBITHI B M3yUEHHBIX OMbBITaX, B
5.5

TOM YHUCJI€ B OIbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

COOBITUSIMHM, B CEpUSX HCIBITAHUN JO TMEpPBOTO YCIeXa, B CEpUsX




WCIIbITAaHUI bepHymn

HNmetn MMPpEaACTaBJICHHUE O CHy‘I&fIHOfI BCIIMYHUHE U O paCHpCACICHUN

5.6

BEPOSITHOCTEH

HNmets mpeacTaBieHUEe O 3aKOHE OOJBIITUX YHCENT KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTA B CJIyYallHOM HW3MEHYMBOCTH M O POJM 3aKOHA

OOJBLINX YKCEIl B IPUPOJIE U 001IeCTBE




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BepositHOCTB 1 cTatucTHKA
[IpencraBneHre MaHHBIX B BUJIE TAOIHIl, Tuarpamm, rpadukoB. 3aroiHEHHE
Ta0NHIl, YTEHWE W TOCTPOCHUE auarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBeix). UrteHue rpaduKoB peajbHBIX MpoleccoB. l3BneueHue
vHpOpMaAIMM M3 AMarpaMM M TaOJIMI], WCIOJIb30BAaHWE M WHTEPIpPETAIIHS
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeaHee apudMeTHUecKoe, MeauaHa, pa3max,
5.2 HauOoJIbllIee ¥ HAUMEHbIIIee 3HAYCHUsT HA0Opa YUCIIOBBIX AaHHBIX. [Ipumepsl
CIIy4yallHON U3MEHUYMBOCTHU
CrnyyaliHplii SKCHIEpUMEHT (ONBIT) M Ciy4ailHoe coObiTe. BepostTHOCTh U
53 yacToTa. Poib ManoBEpOATHBIX M IMPAKTUYECKH JTOCTOBEPHBIX COOBITUH B
npupojie u B odniectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepuinHbl. Yuciao pédbep um cymmapHas
54 creneHb BepiuH. Ilpeacrasnenue o cBszHoctu rpada. Llenu u ksl [lyti
' B rpadax. OO0xonm rpada (sinepoB myth). llpencraBmenue 00
opueHTHpoBaHHOM Tpade. Perenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMbIi 31€MEHT COACPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
5.1 [IpencraBieHue qaHHBIX B BUE TaOIUII, TUarpaMM, rpadukoB
55 MHOXECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu Hax
' MHO’K€CTBaMU: 00BbEAMHEHNE, IEPECEUECHUE, T0TIOJTHEHUE
53 CpoiicTBa onepaiuii HaJl MHOKECTBAaMU: NIEPEMECTUTEIBHOE, COUETATENIbHOE,
' pacrnpeaenuTeabHOE, BKIOUEHUS
54

Hcnonws3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JUJIsi ONMUCAHUS




peaJIbHBIX MIPOLIECCOB U SBJICHUH, IPH PEIICHUU 33]1a4.

W3mepenune paccemBaHusi AaHHBIX. JlUcrepcusi M CTaHIApPTHOE OTKIOHEHHE

> YHCIOBBIX Ha0OpoB. Jlnarpamma pacceuBaHUs
OneMeHTapHble COOBITUS  ciaydaiiHOoro ombita. Cioy4aifiHble COOBITHSL.
s6 BepositHocti  coObIThil. OUBITEI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
' coObiTusiMu.  Cryvaiinelii  BbIOOp. CBSA3b MEXAy MallOBEpOATHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoilicTBa JEpeBBEB: E€AMHCTBEHHOCTh IIyTH, CYIICCTBOBAaHHUE
5.7 BUCSTYEH BEPIIMHBI, CBA3b MEX/1y YMCIIOM BEpIIUH U yucioM péoep. [IpaBumiio
yMHOXeHUs1. Pemenne 3a1a4 ¢ momopko rpagos
[IpotuBononoxueie coObiTusA. [luarpamma Diinepa. OObeauHEHHE WU
5.8 nepecedeHrue coObiTUi. HecoBmecTHbie coObITHA. Dopmyna ClOXEHUS
BEPOATHOCTEMN
5.9 VYcnosHas BepositHOCTD. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBinenne »skcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 HAaxO0JICHUE BEPOSITHOCTEN C MOMOUIBIO JIepeBa CIYyYaHOTO HKCIIEPUMEHTA,
nuarpamm Ditiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposTHOCTB 1 cTaTuCTHKa
[IpencraBneHune JaHHBIX B BUAE TaOJHII, AUArpaMM, TpapUKOB, HHTEPIIPETALIHS
5.1 naHHbIX. UTeHue u moctpoeHue Taliul, auarpaMM, rpaUKoOB MO pealbHbIM
JTAHHBIM
5.2 [lepecTanoBku u axropuan
53 CoueTaHus U 4KCIIO COYETAHUN
5.4 Tpeyronbauk [Tackans. Permenne 3amad ¢ MCMoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposTtHOcTh. CiyuyailHbI BBIOOp TOYKM W3 (GUTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY’KHOCTH
5.6 UcnpiTanue. Ycnex u Heygaya. Cepusi HICIIBITAHUN 10 IEPBOTO ycrexa
57 Cepust ucnbeiTanuii bepHynnu. BeposSTHOCTH COOBITHII B CEpUU HCIBITAHUN
. bepnymm




5.8

CityyaiiHasi BeIMYMHA U paclpeiesIeHHe BEPOSTHOCTEN

59

MaremaTtuueckoe OXHNIAHUEC W JUCIICPCUA. HpI/IMepBI MaTEeMaTU4ICCKOIo

OXKHJaHUA KaK TCOPCTUICCKOTIO CPCAHCTO 3HAUCHU A BCIIMYNHBI

5.10

MareMaTuueckoe OKHUJAHUE M JUCHEPCHUS CIyYalHOW BEIMYHMHBlI «YHUCIIO

YCIIEXOB B CEpPUM UCIIBITAHUN bepHyim»

5.11

[Tonsitne o 3akoHe OonbmMX 4KceNl. 3MepeHne BEpOSTHOCTEH C IMOMOIIBIO

qacToT. Ponb 1 3HaueHNe 3aK0Ha OOJBIINX YHCET B IPUPOJIE U OOIIECTBE




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Koa
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 0011IET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, Ollepaluu
HaJl MHOXXECTBaMH; YMEHHE ONEPHPOBATh NOHATHAMM: Ipad, CBSI3HBIN rpad,
JepPEeBO, LUK, IPUMEHATh UX IPU PELICHUHU 3a7a4, YMEHHUE HCIIOIb30BaTh
rpaduuecKkoe TpeJICTaBICHHE MHOXXECTB JUIS OMNHMCAaHUS  PeabHBIX
IIPOLIECCOB U SIBJIEHUH, IIPU PELICHUH 33]1a4 U3 IPYTUX yU4eOHBIX IPEAMETOB

YMenue ONCpHUpOBaTh IOHATHUAMU: OIPCACICHUC, aKCHUOMA, TCOpPCMa,
JA0Ka3aTCJIbCTBO, YMCHUC pacrio3HaBaThb NCTUHHBIC n JIOKHBIC
BbICKA3bIBAHU, T[MPUBOAUTH TPHUMEPBI W  KOHTPHPUMCEPBI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBAaHUM

YMeHHue OnepupoBarh IMOHATUAMU: HATYpalbHOE YHCIO, IPOCTOEC H
COCTaBHOE YHCJIO, IEIMMOCTb HAaTypaJbHBIX YHCEII, NPU3HAKUA JEIUMOCTH,
IIeJI0€ YMCII0, MOAYJb YMCIa, OOBIKHOBEHHAs! ApoOb U JeCcSITUYHAs JIpOoOb,
CTAaHJAPTHBIA BHUJ YHUCIA, PALMOHAIBHOE YUCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(pMeTHYeCKUil KBaJpaTHBII KOpEHb, YMEHHUE BBINOJIHATH JEHCTBHS C
YHUCJIAMH, CPaBHUBATh U YIOPSAAOYMBATH YUCIA, NPEIACTABIATH YMCIA Ha
KOOPJIMHATHON IpPsIMOM, OKPYIVIATh YHUCIIA, YMEHHUE JENaTh IPUKUIKY U
OLICHKY p€3yJIbTaTa BHIYMCIICHUN

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C ILEJbIM I0Ka3aTeleM,
apru(pMeTHYECKUI KBapaTHBIH KOpEeHb, MHOTOUJIEH, alredpandeckas Apoob,
TOX/ECTBO; 3HAKOMCTBO C KOpPHEM HaTypajJbHOH cTemneHu Oosblie
€IMHUIIBI; YMEHHE BBIMOJHATh PacuéThl MO (GopMysaM, MpeoOpa3oBaHUS
LENBbIX, JPOOHO-PAllMOHATBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSMH,
pa30XKeHNEe MHOIOWIEHA HAa MHOXHUTENIH, B TOM YHUCIIE C UCIIOJIb30BAHUEM
(dbopMyI 1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OnepupoBaTh MOHATUAMU: YUCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOM NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelaTh JIMHEHHbIE U  KBaJpaTHble YpaBHEHUs, JApPOOHO-
palMOHAJIbHBIE YPABHEHHU C OJHON IIEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
yYpaBHEHM, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJ[paTHbIC U IPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4MHCIIE IIpU
peleHun 3a1ad U3 JIpYrux IpeIMETOB M IPAKTUYECKUX 3a7ad; YMCEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
n300paKeHHS PEeIICHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MNOHATUAMHU: (GYHKUUS, Tpa@uk (QYHKIUH, HYIU




(YHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUSI,
yObIBaHMS, HauOoJIbIlIee M HAUMEHbIee 3HA4YCHHs (YHKIMH; yMEHHE
ONEPHPOBATh TMOHATHAMHU: TpsiMasl MPONOPIHMOHAIBLHOCTh, JIMHEHHAS
GyHKIUMsA, KBaapaTHyHas (QYHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnep0oiia; yMEHUEe CTPOUTh TPaPUKH (YHKIUH, HCIIOIb30BaTh
rpaduKy IS OTPENEIICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JIJIs
pemieHus 3a7a4 M3 APYruX YYeOHBIX MPEIMETOB M PEAbHOW IKU3HH,
YMEHHUE BBIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEX/Ty BETUUNHAMH

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTndyecKas
U TeoMeTpuyecKass MpPOrpecCHMd; YMEHHE HCIOJb30BaTh  CBOICTBa
nocieA0BaTeNbHOCTEH, POPMYJIBI CyMMBI U OOIIETO YjeHa MPHU pPEUICHUH
3aJa4, B TOM 4YHCIIe 33Ja4 U3 JPYrHX Yy4eOHBIX MPEIMETOB M PealbHOM
KU3ZHU

YMeHue pemath 3a7a4 Pa3HbIX THIOB (B TOM YKCJIE HA MPOICHTHI, TOIH U
4yacTH, JBWKEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb IMOKYIIOK U YCIYT,
HAJIOTHM, 3aJaud W3 OOJacTH YIpPaBIEHUS JUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); YMEHUE COCTaBISTh BBHIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U
CUCTeMbl 1O YCIOBHIO 3aJlaud, HCCIEJO0BaTh IOJYyYEHHOE pEIICHUE H
OLICHUBATH MPABAONOI00HOCTH MOJTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (PHUTypa, TOYKA, OTPE30OK, MpsMas, Jyd,
JIOMaHas, YTrojJ, MHOTOYTOJBHUK, TPEYTrOJbHUK, PABHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHHUK, MEIHaHa,
OuccekTpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSIMOYTOJILHUK, KBaIpaT, TPACIHUs; OKPY>KHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTYypaMH; YMEHHE
pemath 3a1a4d, B TOM YHUCIE W3 MOBCEIHEBHOH JKM3HU, Ha HaXOXJICHHUE
TCOMETPUYCCKUX BEJIMYUH C NMPUMEHCHHEM HM3y4YCHHBIX CBOWCTB (GUTYp U
¢dakToB

10

YMeHue omnepupoBaTh IOHATHUSMU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYTroJbHUKOB; MapalieIbHOCTh M MEPHEHAUKYJSPHOCTh MPSMBIX, YTOJ
MEXy IPSIMbIMU, EPIECHANKYIISAP, HAKIOHHAS, PoeKus, nogoodue duryp,
NnoJI00OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U TMPSMOIi;
YMEHHE pAaclo3HaBaTh pPaBEHCTBO, CHUMMETpUIO U mojobue uryp,
napauieTbHOCTh U MEePIEeHANKYISPHOCT MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh TMOHITHSAMHU: JJIMHA, PACCTOSHUE, yroa (BEIMYMHA
yIja, CHHYC M KOCHHYC yrja TPeyrojbHHKA), IUIOIIAlb; YMEHUE OLEHUBATh
pa3Mepsl MPeIMETOB U 0OBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE TPUMEHSATh
dbopMyIibl IEpUMETPa U TUIOIIATH MHOTOYTOIBHUKOB, UTMHBI OKPY>KHOCTH U
IIOMIAIM Kpyra, oObeMa NPSIMOYTOJILHOTO Napajulefienunena; yMeHHe
NPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOILIEHHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, IUTOMIAeH

12

Ymenne  u3o0paxkaTb  IUIOCKME  QUTYpl W HX  KOMOWHAIWH,




IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOUIbIO YEepPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HMJIM CUMBOJIBHOMY
OTIHCaHUIO

13

YMeHune ornepupoBaTh MOHITHAMU: TMPSMOYTOJIbHAs CHUCTEMa KOOPJUHAT;
KOOpPJIMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEIICHHE BEKTOpa Ha
YHUCIIO, CKAaJIIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJISl TIPEACTABICHUS JAHHBIX M PEIICHMs 3a/1ay, B
TOM YHUCJIE U3 JPYIUX YYEOHBIX MIPEIMETOB U PEabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMmbl,
TaOIHIIBI, cpeHee apudMeTnIeckoe, MeinaHa, HaubobIIee ¥ HauMEHbIIIEe
3HaYeHUs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHE  HU3BJIEKATb,
UHTEPIIPETUPOBATh U NMPeoOpa3oBbIBaTh WH(OPMALIKIO, MIPEICTABICHHYIO B
TabIMIax M Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa M XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB W SBJICHUH; yMEHHE pAaclO3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPY’KAIOIEM MHUPE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIy4YailHbIA ONBIT  (CIay4yailHBIN
OKCIEPUMEHT),  JJEMEHTapHOe  CcoObITHE  (3JIEMEHTapHBI  HCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaxXOJWTh  BEPOSTHOCTU  CIy4YallHbIX  COOBITUH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMM;, YMEHUE peniaTh 3ajadu
METOZIOM OpPraHU30BaHHOTO Iepedopa M C HCIOIb30BAaHUEM IIPaBUIIA
YMHOXKEHUS; YMEHHUE OLICHMBATh BEPOATHOCTU pPEATIbHBIX COOBITHH U
ABJICHUH, NOHMMATh POJIb IIPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSATHBIX
COOBITHIl B OKpY’KaloIlleM MHpPE U B KHM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SBJICHUSAX

16

YMeHnne BbIOMpaTh MOIXOIANINN W3YyUYEHHBIH METOM /IS PeUIeHUs 3a7ayH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
J)KA3HU, PACIO3HABATh IPOSIBICHHE 3aKOHOB MATEMAaTUKH B MCKYCCTBE,
ONUCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHUSI MAaTEMATHKHA KaK HAYKH, IPUBOJUTH MPUMEPHl MATEMaTUUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOU U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'2 10 MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HarypanbsHblie u niensle yncia. [Ipu3Haku AeIMMOCTH LENBIX YHCEI
12 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHbIE IEPUOTUUECKUE
' apoou
1.3 ParonaneHele yncna. ApupmeTnyeckue onepanuy ¢ paliioHaIbHBIMU YUCIIaMU
L4 JleficTBuTenpHbIe uncia. ApupMETHYECKHE OmNeparuud C JICHCTBUTEIBHBIMU
' JHCIIaMU
L5 [TpubnmxEnnbIC BBI‘II/IfJJ'IeHI/Ifl, NpaBUja OKPYIJICHUS, TPHUKUAKA H OICHKA
pe3ysibTaTa BEIYUCICHUN
2 AnreGpanueckue BbIpaKeHUs
2.1 BykBeHHbBIE BBIpaKeHHS (BBIpXKEHHSI C IEPEMEHHBIMHU)
5 Crenenp c 1mensiM mokaszareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesIeM.
' CBoiicTBa cTenIeHU
2.3 MHoOro4ieHsl
2.4 AnrebGpanueckas qpoob
55 Apudmerndeckuit KOpPEHb HaTypaJIbHON CTEIICHHU. HenictBus c
' apu(pMETUYECKUMH KOPHSMHU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
31 Llensle u npoOHO-palMiOHaNbHbIE YypaBHEHUS. CHCTEMBI U COBOKYIHOCTHU
' ypaBHEHHI
39 Lensie u apoOHO-palMOHAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Perienne TekcToBBIX 3a71a4
4 YucnoBele NOCIE10BATEBHOCTH
4.1 ITocnegoBaTenLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
47 Apudpmernueckass M reoMerpuueckas mnporpeccund. dopmyna  CIOXKHBIX
' IPOLIEHTOB
5 QyHKIUU
@ynk1ys, cnocoOsl 3ananus Gynkiun. I'paduk pynkunu. O6nacts onpeaeneHus
U MHOXecTBO 3HadeHWd  ¢yHkumu. Hymm  ¢yHkumu.  IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHUMYMBl (QyHknuu. HauOonbliiee ¥ HauMeHbIee 3HAYeHHE (QYHKIUH Ha
MIPOMEXKYTKE
6 KoopauHats! Ha NpsIMOIA U TNIOCKOCTH




6.1

Koopaunatnas npsimast

6.2 JlexapTOBbl KOOPJIMHATHI Ha MJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBOicTBa

7.2 TpeyronbHuK

7.3 MHoOroyroasHUKu

7.4 OKpY’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpu4eCcKux BEIMUHUH

7.6 BekTopsbl Ha m10cKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA

8.1 OmnwucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padsr
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