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MNOACHUTEJIBHASA 3AIIMCKA
AnreOpa sBISE€TCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO

oOpa3oBaHusA: OHa 00€CIEeYnBAET U3yUYECHHUE APYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO IS
MPOAODKEeHUsT 00pa30BaHUs M B TIOBCEAHEBHON KM3HU. Pa3BuTHe y o0yuarommxcs
HAYYHBIX TIPEJCTABICHUH O TPOUCXOKIACHHM W CYIHOCTH anredpandecKux
abcTpakiuii, cnoco0e OTpaKeHUs MaTEMAaTUYECKON HayKOM SIBICHUM U MPOLECCOB
B TpUpOAEC W OOINeCTBE, POJM MaTEeMaTHYECKOrO MOJCIUPOBAHHUA B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PECHHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX JIJISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreuynMBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JEHCTBHS W BBIBOJBI,
dopmynupoBats yrBepxacHU. OCBOCHHE Kypca areOpbl 00ecIieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaroIIUXCs: OHM HWCHONB3YIOT JACHYKTUBHBIC W
MHIYKTUBHBIC PACCYKICHHs, 0000IICHIE W KOHKPETHU3alNi0, abCcTparupoBaHue u
aHamoruto.  OOydeHume  anreOpe  MpennoyiaracT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITETTFHOW  JIEATEIBHOCTH OOYyYaIOIINXCs, IMO3TOMY CaMOCTOSITEIIBHOE
pelleHue 3aa4 SBIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero oOpa3oBaHHUs OCHOBHOE MECTO 3aHHUMAIOT COJEPKAaTeIbHO-METOINUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxkpas U3 3THX conaep)kKaTeabHO-METOINYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApyrUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX paszenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIMMHUCS
OCHOB  YHHUBEPCAJBbHOTO  MaTemMaTHueckoro s3pika. CojaepkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4uyeOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMKM «YUucna ¥ BBIYUCICHHUS» CIYKUT OCHOBOW JJis
JalbHEHIIIET0 W3YYeHHUsS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIMXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEAHEBHOM
KHU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOTO OOLIET0 0Opa3oBaHUS
CBSI3aHO C pAIMOHAJIBHBIMH M HPPALUOHAIBHBIMH YHUCIaMH, (OPMUPOBAHUEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpLICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpanyeckux JUHUN — « Are0pandeckue BhIPKCHUS
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOTro JUisl PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPaKTUKO-OPUEHTHUPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO o00miero oOpa3oBaHus Y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHUI. AnreOpa JEMOHCTPUPYET 3HAUEHWE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIeell, OMHMCAaHMUsI MPOLECCOB U
ABJICHUNA peajbHOro Mupa. B 3amaum oOyueHus anredOpe BXOASAT TaKxKe
JanbHellllee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(MOpPMATHKH, M OBJaJCHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIel MaTeMaTHYeCKON MOJeinu
JUTSI ONTMCAHUSI U UCCIEOBAaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana CrIocoOCTBYET Pa3BUTHUIO Y OOYyYarOIIUXCS
YMEHHS UCIIOJIH30BaTh Pa3IMYHbIe BBIPA3UTENIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IuUTaHy B /-9 Kiaccax u3ydaercd Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/ieNibl COAEPIKAHMSA:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKECHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUN».

Ha usyuenne yueObHOTO Kypca «Anredpa» orBoautcs 306 dacoB: B 7 kimacce
— 102 yaca (3 ygaca B Henenwo), B 8 knacce — 102 yaca (3 yaca B Henenwo), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (OPMBI 3amKCH
npobeit k gpyroil. I[loHsTHe palMOHAIBLHOTO 4YKCIA, 3aluCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHEe JCUCTBUA C
palMoOHaNbHBIMU YuciIaMu. PemeHue 3agay U3 peaibHOM MPAKTUKUA HA YacTH, Ha
poou.

Crenenb C HaTypaJbHBIM TIOKa3aTeleM: OMNpeeNIeHHe, MNpeoOdpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEEIICHHUS, 3aMUCh OOJbIINX unucell. [IpoieHThl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7auM Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, Pa3l0KEHUE Ha  MHOXUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4Hcle T@psMas W 0oOpaTHas
MPONOPLIMOHATIBHOCTH.

AJiredOpanyeckue BbIPaKeHUsI

[lepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKECHUS C EpEMEHHOM. JlomycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEIMYMHAMH B BUJIE
dopmyinbl. Beruucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAXKEHUS, TMpaBWia MpeoOpa3oBaHUsl CYMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM [TOKA3aTEIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. Cio)keHue, BhIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. Pa3noxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs M1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUS, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEH JMHEUHOTO
YpaBHEHHUsI, peEIICHHE JIMHEWHBbIX ypaBHeHHH. CocTaBieHUWE YpaBHEHHU MO
YCJIOBHIO 3a71auu. PeneHne TeKCTOBBIX 33/1a4 C MOMOIIBI0 YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C IByMsI epeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsMoi. UncinoBble MPOMEXKYTKU. PaccTossHre MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPAMHATHOH IiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (GOPMYITAMH.
Urenne rpadukoB peanbHbX 3aBucuMmoctei. [lonarue ¢dynkuun. I'padux
¢ynkuuu. CoiictBa ¢pyHkuuid. JIunelinas ¢pynkuus, e€ rpapuk. I'papuk dyHkumnu
y = [x|. I'padnueckoe pelnieHne JTUHEHHBIX YpPAaBHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCICHUS

KBampatueiii kopenb u3 uyucna. [lonstne 00 wuppanmoHaJIHLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUST UppallMOHANIbHBIX uncesl. CBOMCTBAa apuMETHIECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K NMPEeoOPa30BAHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIILHBIC YHUCIIA.

Crenens C 1eNbIM MTOKa3aTeneM U €€ cBoiicTBa. CTanaapTHAs 3alKCh YMCA.

AJiredpanyecKue BbIPaKeHUS

KBanparuelii  TpE€XuiieH, pas3jgokKEHHE  KBAApPaTHOIO  TpEX4UleHa  Ha
MHOHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BBIYMTAHHME, YMHOXXEHHUE, JeJIeHHe airedpandeckux JapoOei.
PanronanbHbie BRIpaXKEHHS M KX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHHUS.

I'paduueckas nHTEpHpeTanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYyMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 ANreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUN

[Torsitne ¢ynkmuu. OOMacTh ONpeneneHUs W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk pynxuuu. Yrenune cBoiicTB GyHkiMu no e€ rpaduky. [lpumepsi
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATIbHbBIE TPOIIECCHI.



ODYHKIMY, OIMUCHIBAIONINE TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYUCICHHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIE 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YHUCEII, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHbIC napoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAKOIIETO MHpPa, JJIMTEIBHOCTh IIPOIIECCOB B
OKpYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUIA.

YpaBHeHUs M HEPABEHCTBA

JluneitHoe ypaBHeHUE. PellleHHME YypaBHEHUM, CBOJAIIMXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIINXCA K KBaJAPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus: ypaBHEHUM TPEThEN U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PereHue TEKCTOBBIX 3ajiay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPAaBHEHUH C JBYMs NIEPEMEHHBIMHU. PerieHne cuctem JIByX YpaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpPandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEepmpeTanys HEPABEeHCTB W CHCTEM HEPABEHCTB C JIByMS
[IEPEMEHHBIMU.

DOyHKIUN

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUU MapaloIbl.

Ipaduxu byukumii: y = kx, y = kx + b, y =k/x, y=x3, y = Vx, y = |x| , u nx
CBOMCTBA.

YucaoBbie MOCJIEA0BATEILHOCTH U IIPOrPeCcCHU



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro udjaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCHOHECHUMAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJibTaThbl OCBOCHHUA NPOrpaMMbl Y4eOHOro Kypca
«AnreOpay» XapaKTepU3yOTCs:

1) maTpuoTHYECKOE BOCIIMTAHME:

OpOSIBIIGHUEM MHTEpeca K NPOUUIOMY U  HACTOSIIEMY POCCHMCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K HCIOIb30BAHUIO ATUX
JOCTH)KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIIEHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs HAa NPOTSHKCHWHM BCEH JKM3HU U1 YCHEITHOW MpodeccHoHaIbHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHHEM MHINBUIYAIBbHON TPACKTOPUM 00pa30BaHUs M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CHOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3ajad, pEIIeHUi, PACCYKICHWA, YMEHUIO BUICTh
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOu
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUSI M 3HAUYUMOCTU Uil PA3BUTHUS LIUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocnHTaHHE, (OPMHPOBAHHE KYJIbLTYPHI 310POBbS W
IMOLMOHAIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
30pOBbs,  BEIEHHUA  30pOBOro  oOpa3a JKM3HM  (310pPOBOE  IIUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas (Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQICKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TaKOTro K€ MpaBa JpPyroro 4eJoBeKa;

7) IKOJIOrM4eCcKoe BOCIIMTAHME:

OpUEeHTaluel Ha TpUMEHEHHe MaTeMaTHUYeCKUX 3HAHUM I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalollled cpefbl, IUIAaHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX MOCJEACTBUI HJisi OKpYXKalolleld Cpeabl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX peIeHUs;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIUAIBHOH W NMPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESTEIBbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMynHpoBaTH UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JACUCTBUS, (OPMYyIHUpOBaTH M OICHUBATH PUCKU H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHWHA MEXIY MOHATUSIMH, (HOPMYITHUPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  TMPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS I OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH U  MPEoOpPa30OBHIBATH  CYXKICHHS:
YTBEPUTEIbHBIC W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISITh ~ MATE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKIACHUSX,
npeajiaraTb ~ KPpUTEpPUM IS BBISIBJICHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEYNH;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKToOB, BBICTpaUBaTh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh croco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMpAaTh HaumboJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHMS,
(GbopMyTHpOBaTh BOMPOCHI, (UKCHPYIOUIUE IMPOTHBOpPEUYHE, MpolIemy,
CaMOCTOSITCJILHO YCTAaHABJIMBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UINIO, MHCHHUC;

NPOBOJIUTH [0 CaMOCTOSTENIBHO COCTaBICHHOMY IUTAaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHHWE IO  YCTAaHOBIEHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (DOPMYITHMPOBATH 00O0OIIEHHUSI ¥ BBIBOJIBI IO pe3yIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpencTaBieHus WHOOpPMANMH W HWLTFOCTPUPOBATH
perraemMble 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITOKECHHBIM
yduTesIeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH:



BOCIIpUHMMATh ® (HOPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSMH M LETSIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy peIIeHUs 3a]1a4i, KOMMEHTHPOBATh MMOTYUCHHBIA PE3YIbTAaT;

B X0JI¢ 00CYXICHHS 33a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/1aeMOi TEMBI,
poOJIEMBI, peracMon 3a1a4uu, BEICKA3bIBATh MJICH, HAIICJIICHHBIC Ha ITOUCK
pEIICHMS, COIMOCTABIATh CBOU CYXKICHUS C CYXICHHSIMH JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3]IMYUE W CXOJICTBO ITO3WIIHNMN, B
KOppeKTHOU (hopme hOpMyITUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pE3yabTaThl  pEIIEHWUs  3a]adyd,  JOKCIICPUMEHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSATEIBHO  BHIOWpaTh  (dopmat
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOH W
WHAUBUAYATLHONH pabOThI MpU PEIICHUU YyYeOHBIX MAaTeMaTHUYCCKHX
3ajad;

NPUHUMATH 1ICJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIFOIEH;

y4acTBOBaTh B TPYyNNOBBIX (opmax paboTel (0OCYyXaeHHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYPMBbl U JIPYTUe€), BBIMOJIHATH CBOIO YaCTh
paboThl U KOOPAUHUPOBATH CBOM ACHCTBUS C IPYTUMHU YICHAMH KOMAH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIE 1elCTBUSA
Camoopranmusanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BIOUpATh CIOCO0 pelIeHUs C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpPOJIA Ipolecca U
pe3ysbTaTa pelieHrus MaTeEMaTUYeCKOW 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJibTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCJIIOBUSAM, OOBACHATHh NMPUUYUHBI JOCTWKCHUS WA HEIOCTHKCHUS 1IEIIH,
HaXOJUTh OIIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarOIIMICS TMOTYYUT CIECAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucia v BbIYUCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAKEHUHN, MPUMEHSITH pPazHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OoT OHOM (OPMBI 3amucHU 4YUCeN K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U yIOPSAI0YMBATH PAIIMOHAJIBHBIC YHCTIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY PE3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOIHATE JEHUCTBUS CO CTENEHSIMU C HATypaIbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHAT,  TpU3HAKK  JCIUMOCTH,  PAa3lO0KEHHE Ha  MHOXUTEIU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHATIBHOCTBIO BEJIIMYMH, IPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7ad ¢ y4ETOM OTrpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKue BbIPaKeHHS

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHMsT OyKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa Ha MHOTOYWIEH M MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHATH (POPMYITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3loKEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TIOMOILBIO
BBIHECEHHMS] 32 CKOOKM OOIIero MHOXUTENS, TPYNIUPOBKU  ClIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOYJICHOB JJIS PEIICHUS! Pa3IMYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHHIA.



YpaBHeHUA M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsSA IMpaBUIIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHUIBHOMY emy. [IpoBepsTs, sBisgeTCs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METOIbI IPU PEIICHUH JIUHEHHBIX YpaBHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBISIOMIMXCA PEIICHUEM JIMHEHHOrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YypaBHEHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

Pemrath cucteMbl IByX JIMHEHUHBIX YPAaBHEHUM C JBYMS IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBisTh M peliaTh JHUHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUW TIO YCIOBHMIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKIUT

N3006paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a1aHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YMCJIOBbIE IPOMEKYTKH Ha
anredpanueckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTA TOYKH IO 3aJaHHBIM KOOpJWHATAM,
CTpPOUTH rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3nHauenue GyHKINH 10 3HAYCHHIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIU3a WH(opMamw,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPa()UKOB peabHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOydenms B 8 kJjacce OOyJarOIIMICS TIONYYUT CIICIYIOIINAE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYUCTICHUSA

Hcnonp3oBaTh HauyajdbHbIE MPEJICTABICHHUS O MHOXECTBE JACHCTBUTENBHBIX
4yuces JJi CPaBHEHUs, OKPYTJICHUSI U BBIYMCICHUM, N300paXkaTh NEHCTBUTEIbHbBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMensTs nNOHSATHE apUPMETHUYECKOrO KBAJApPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOAMMOCTH KAIBKYIATOP, BBIMOTHATH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEpPKAIMMX KBAJAPATHbIE KOPHU, MCIOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIINBIO JECSITHUYHBIX
npoOeii u creneHelt uncna 10.

AJredpanydecKue BbIpaKeHUs

[IpuMeHAT, TOHSATHE CTEMEHW C IIeJIBIM  TOKa3aTeIeM, BBIMOJIHATH
peoOpa3oBaHus BEIPAKCHHMA, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOXKIECTBEHHBIC TPEOOPa30BaHUS PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U aNre0pandecKuMH JIpOOsIMU.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIN.

[TpumeHsATh peoOpa3oBaHus BEIPAKCHHNA IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YpPaBHCHHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUU C JBYMS TIEPEMCHHBIMH.

[TpoBOIUTE MIpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpadUUYECKUX MPECTaBICHUHN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
nmpouee).

[lepexoauTh OT clOBECHOW (DOPMYIHUPOBKH 3aJiauu K e€ anredpanmdecKon
MOJIETI C TIOMOIIBI0O COCTaBJICHHS YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4i MOJTYYSHHBINH Pe3yNbTar.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJISi CpPaBHEHUS, OIICHKH,

peniaTh JUHEeHbIe HEPABEHCTBA C OJHOM MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh

rpad@uyuecKy0 WUTIOCTPAIIMI0 MHOXECTBA PpEHICHU HEpaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUA

[lorumaTe ¥ MCMONB30BATh (PYHKIIMOHAIBHBIE TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMPENCNITh 3HAUeHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpad Ky 31eMEeHTapHBIX GYHKITUN BUA:

y =kix, y=x2, y = x3,y = [x, y = VX, OmHCBIBaTh CBOICTBa UYHCIOBOIi
dbyHKIMU TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kjacce 0Oy4aroUmuics TMONTYYUT CIEAYIONIUE
MPEIMETHBIE PE3YTbTATHI:

Yucia 1 BbIYUCTICHUA

CpaBHUBATh W YMOPSJAOYMBATH PAIIMOHAIBHBIE W WPpPAlMOHAIBHBIC YHCIIA.

BemonnaTe apudmMernueckue AEUCTBHS C PAMOHAIBHBIMH — YHCIAMH,
couetass YCTHbIE W TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPpaAMOHATHFHBIMHA YUCTAMH.



Haxomute 3HaueHuss CTeneHEM C LEIbIMU IOKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS M HEPABEHCTBA

Pemars nuHelHbIE M KBaApaTHbIE YpPaBHEHUS, YPABHEHHUs, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cuctempl NByX JHMHEWHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpamdeckuM CrIoco0OM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTENIIINE UCCIETOBAHNUS YPABHEHUW U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpauuecKux mpeacTaBieHui (yCTaHABIMBATh, UMEET
JIA YpaBHEHUE WJIM CHUCTEMA YPABHEHUM PEUICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, H300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucTtemMbl JIMHEMHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPATHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbBIX 3a74a4.

DOyHKIUN

Pacno3naBath (DyHKIIMM U3y4YeHHBIX BUIOB. [loKka3piBaTh CXEMaTHYECKHU

pacIoioKeHHe Ha KOOPAWHATHOHN MIOCKOCTH rpadukoB GyHKIMA Buaa: Y = KX, Y
=kx+b,y=k/x,y=ax2 +bx + ¢,y =x3, y = \x, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n3o0paxaTh CXeMaTUYECKU TpaUKu KBAIPATHUUHBIX ()YHKIIHA,
OIMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO IO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucJioBbIE NOCJI€10BATEILHOCTH M IIPOrPecCuH

PacrioznaBath apuMeTHYECKyr0 W TEOMETPUYECKYIO TIPOTPECCHUU TPH
pa3HbIX crIocobax 3aaHusl.

BbINOAHATE  BBIYUCIEHUS C UCIHONb30BaHWEeM (opmyl N-ro  ujieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTh wieHbl MOCJIEIO0BATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCILHOCTSIMH, B TOM
qHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
1 Yucna v BerurciieHus. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 1
3 YPaBHCHILA 1 HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH! H rpaduki. PyHKIH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 0bobmenne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | IIpakTnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 q .K 1
rcia v BeluucieHus. KBajgpaTaele KOpHH 5} https://m.edsoo.ru/7f417af8
9 Yucna u Berunciennsa. CTEneHs ¢ IeIbIM 5 bubmmoreka [JOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBaA. KBajpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHus U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubnuoreka [IOK
8 O . 5
YHKUHH. OCHOBHBIC IOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
9 ) 4 9
YHKUHH. HCTIOBbIC QYHKIHH https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
10 I1 600 6 2
OBTOPCHHE 1 GBODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Uucna u Beruucnenus. JleicTBuTenbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoteka [IOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 Y .H 16 1
paBHEHHS M HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419408
bubmmoreka [JOK
5 o 16 1
SR https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
6 YuciioBble MOCIEN0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 18 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnuuyecTBo yacos DJIEKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpouabnsie | IlpakTtuueckue
n/n Bcero u3yyeHusi | oOpa3oBareibHbIE
padoThI padoTbl
pecypchbl
1 [ToHsiTHE paliOHATBHOTO YKCIIa 1
5 Apudmernueckue 1eicTBuUs ¢ 1
panroHaTFHBIMHU YHCIIAMH
3 Apudmernueckue 1eicTBuUs ¢ 1
panroHaTFHBIMHU YHCIIAMH
4 ApubdmMeTrnueckne 1eUCTBUS C 1
paloHaIbHBIMU YU CIIaMU
5 ApubmMeTrnueckue 1eMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMeTrnueckue 1eUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynops10uiBaHue 1
paloHaIbHBIX YUCEI
3 CpaBHeHue, ynops10uiBaHue 1
paloOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsi0u1BaHue 1
paIoHaIbHBIX YHCEIN
10 CreneHb ¢ HaTypajIbHBIM 1 bubnmnoreka [JOK
[I0Ka3areaeM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjIiCeM

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

Crenens ¢ HaTypaJIbHbBIM

bubmuoreka [IOK

12 rnokas3areneM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypaJIbHbIM bubnuoreka [IOK
moka3areineM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJIbHbIM
MOKa3aTeyieM
15 Perrenne 0CHOBHBIX 3a/1a4 Ha IPOOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemrenne oCHOBHBIX 3a/1a4 Ha IPOOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemrenne 0oCHOBHBIX 3a/1a4 Ha IPOOH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemrenne ocCHOBHBIX 3a/1a4 Ha IpOOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 [Ipu3Haky 1eIUMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATypalbHbIX YUCEI
20 [Ipu3Haky 1eIUMOCTH, Pa3I0oKEHUS
Ha MHOKHUTEJIM HATypalbHbIX YUCEI
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast MpOMoOPIMOHATBHOCTH
29 Peanbnbie 3aBucumoctu. [Ipsimast u
oOpaTHast MpOMoOPIUOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
o Peanbnbie 3aBucumoctu. [psmas u
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KonTtponsHas paboTa o reme

"PannoHanpHbIe uncia'



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

bubmuoreka IIOK

26 bYKBEHHbIE BEIPAKCHIL https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmyb
29 [Tepemennsbie. JlomycTUMBIC 3HAYCHUS
MIePEeMEHHBIX
[IpeoGpa3oBanrie OyKBEHHBIX
30 Bblzpamlz:HHﬁ, paCKpZIKTI/Ie CKOOOK 1 bubmiorexa LIOK
HpHBe/eHHe NOIOGHEIX CHArAEMBIX https://m.edsoo.ru/7f41fafa
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamzHHﬁ, paCKpI})’II”(FI/Ie CKOOOK U bubmorexa [TOK
. T — https://m.edsoo.ru/7f41fd70
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX ClIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIpAKEHUH, PAaCKPBITHE CKOOOK 1
MIpUBEACHNE MOI0OOHBIX CllaraeéMbIX
34 CBolicTBa CTENEHU C HATYypaJIbHBIM bubmuoreka [IOK
MOKa3aTesaemM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka LIOK
MOKa3aTesaemM https://m.edsoo.ru/7f42154e
36 CBoiICTBA CTENEHH C HATypalbHBIM bubnmnoreka [JOK
[0Ka3areaemM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
3 Mororert https://m.edsocﬁu/?f42276e
38 MHorousieHbl bubmmorexa [IOK

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnuoteka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 @OopMyIIBI COKPAILEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
m @OopMyIIBI COKPAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxkeHre MHOTOUYJIEHOB Ha bu6mmoreka [JOK
MHOXHUTENN https://m.edsoo.ru/7f423312
49 PaznoxxeHrne MHOTOUYJIEHOB HA bubmuoreka [IOK
MHOXHUTENN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOro4jI€HOB Ha bubnmoreka [JOK
MHOKUTEIU https://m.edsoo.ru/7f4239de
51 Pa3nosxenne MHOro4JI€EHOB Ha
MHOKUTETU
59 KoHnTponsHas pabota o Teme

" Anrebpanyeckue BoIpaKeHHs"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, pasuia

53 npeoOpa3oBaHus ypaBHEHHS,
PaBHOCHUIIBHOCTb YPaBHEHUI
JIuneliHOE ypaBHEHHUE C OJTHOU
o4 [IEPEMEHHOM, PELIEHNE JIMHEHHBIX
YpaBHEHHI
JIuHeitHoe ypaBHEHUE C OJTHOU
55 MIEPEMEHHOM, PellIeHHEe JIMHEHHBIX brmmorexa [HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHoe ypaBHEHUE C OJTHOU
56 NepeMeHHOH, pelIeHNE JTMHEIHBIX
YpaBHEHHI
57 Pemienne 3amaq ¢ nOMOIIBIO bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ HOMOIIBIO bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f420806
59 Penienne 3amad ¢ noMOIIbIO bubmuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4u ¢ noMo1is1o bu6mmoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IByMs bubnuoreka LIOK
MIEPEeMEHHBIMU U €T0 rpaduK https://m.edsoo.ru/7f427c32
62 JIuHelHOE ypaBHEHUE C IBYMs bu6nuoreka LIOK
NepEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema qByX TMHEMHBIX ypaBHEHUI bu6nuoreka LIOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX TMHEMHBIX ypaBHEHUI

C ABYMs IIEPCMECHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema qByX TMHENMHBIX ypaBHEHUI

0 C IByMs ITI€pEMEHHBIMU
66 Cucrema qByX TMHEHHBIX ypaBHEHUI
C IByMsI TIE€pEMEHHBIMU
67 Pemenue cucrem ypaBHeHUI brbmmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHUI brmmorexa [HOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHUI Bubnuorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHUI
71 Pemrenne cucrem ypaBHeHHI
79 KonTtponbHas paboTta no teme bubnnoreka [IOK
"JIuneitnple ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha ipsiMoit bubmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
4 HucioBbie IpoMEKyTicH https:/ m.edsocI_.[ru/Yf41dff2
75 YucnoBbie TPOMEKYTKH
76 Paccrosinue Mexay A1ByMs TOUKaMHU
KOOpAMHATHOM MpsMOi
77 Paccrosinue Mexay 1ByMsl TOUKaMHU
KOOPAMHATHOU MPSAMON
78 IIpssmoyrosnpHas cucTeMa KOOpANHAT bubnuoreka LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssmoyrosnpHas cucTeMa KOOpANHAT bubnuoreka LIOK
Ha IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpadukoB, 3aJTaHHBIX bubnuoreka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3aTaHHBIX

bu6mmoreka [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJTaHHBIX
bopmynamu
83 UreHnue rpagukoB peaabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UreHnue rpagukoB peaabHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
I1
8 OHATHE (yHKLLIH https://m.edsoo.ru/7f41ef06
86 I'padux GyakmIn
. . bu6mmoreka [JOK
87 CroticTsa Qyniciuti https://m.edsoo.ru/7f41f078
. . bu6mmoreka [JOK
88 C
BoicTBa QYKL https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
89 JI
HHCHHAs yHKLHA https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
90 JI
HHCHHAs yHKLHA https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka TUHEHHON bubnunoreka [IOK
GbyHKIUN https://m.edsoo.ru/7f426d1e
9 IToctpoenue rpaduka TuHEHHOM
byHKIIMH
93 I'paduk byakum y =[x|
94 I'paduk byakum y =[x|
05 KonTtponpHas paboTa o teme bubnuoreka [IOK

"Koopaunats! u rpapuku. ynkuun"

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepoYHast
pabota

9% Hrorosas koHTpoJIbHAS paboTa / 1 bubmuoreka IIOK
Bcepoccuiickas npoBepouHas padota https://m.edsoo.ru/7f429c6c
[ToBTOpEHHE OCHOBHBIX MOHITHN U

97 METOJIOB Kypca 7 Kiiacca, 000011eHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHN U

98 METOJIOB Kypca 7 Kiiacca, 0000IIeHIe 1 bubmiorexa OK

OB IYP ’ https://m.edso00.ru/7f42932
3HAHUHI
IToBTOpPEHNE OCHOBHBIX OHATUN U
99 METO (I))B Kypca 7 kiacca, 00001eHne 1 bubmorexa [OK
Hﬂ P ’ B https://m.edsoo.ru/7f42a0e0
3HAHWNA
[ToBTOpEHME OCHOBHBIX MOHATUN U

100 METOJIOB Kypca 7 Kiacca, 0000IIeHHe 1
3HAHHHI
[ToBTOpEHME OCHOBHBIX MMOHATHI U

101 METOJIOB Kypca 7 Kitacca, 0000IIeHIE 1 bubmorexa [IOK

. P ’ https://m.edsoo.ru/7f42a27a
3HAHUNI
IToBTOpEHNE OCHOBHBIX IOHATUH U
102 METO0B Kypca 7 Kiacca, 00001enne 1 bubnnorexa [JOK
. P ’ https://m.edsoo.ru/7f42a900
3HAHUNI
OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
Jr:;_)n Tewma ypoka Bcero Konrpombnbie | Ipakmirieckie i[:;:eﬂl/lﬂ zggjaizz:;eenbﬂme
padoTbI padoThI pecypen
1 KBagparHslii KOpeHb U3 4ucia 1 brbmmorexa [HOK
https://m.edsoo.ru/7f42d452
bubnnoreka [IOK
2 [TonsiTHe 06 MppallMOHATIEHOM YHCIIE 1 httos://m.e dso;_.[ru 42680
3 JlecsITHIHBIC TIPUOITHKCHIS 1
HPPAIMOHAIBHBIX YHCETT
4 JlecsiTuuHble MTPUOITHKEHUS 1
WppalMOHAIbHBIX YHCET
JleicTBUTENIBHBIC YHCIIA
CpaBHEHME NEUCTBUTEIBHBIX YHCET
CpaBHEHME JIEHCTBUTENIBHBIX YHCEI
8 ApubmMeTnuecKkuii KBaapaTHBIN 1
KOPEHb
9 VYpaBHeHue Buaa X2 = a 1
10 CpoiicTBa apuMeTHIECKIX 1 bubnunoreka [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuMeTHIECKIX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
12 BLI:an(IZHHﬁ, COJIEpIKaIINX 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeobpazoBaHue YUCIOBBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKECHUM, COAEPKAIIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHme YMUCITOBBIX

bu6mmoreka [JOK

14 BRIPLRCHIH, COACAATIX https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpaszoBaHne YHCIOBBIX
15 Bblzpamlz:HHﬁ, COJIepXKaIINX bubmmorexa [JOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHH
bubmmoreka [JOK
16 CrteneHsb ¢ MeNnbIM IoKa3aTeaeM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anuch 4MCIIa.
Pa3mMepsr 00BEKTOB OKPYkKAIOIIETO
17 MHpa (OT 3JIEMEHTAPHBIX YACTHIL 10 bubnnoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIeM MHUPE
18 CBoliCTBa CTENICHH C ICIILIM bubmuoreka [IOK
MoKa3zaTeyiemM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C IETBIM bu6mmoreka [JOK
IOKa3aTeneM https://m.edso0.ru/7f435648
20 CBOMCTBA CTENEHU C LIETBIM bu6mmoreka [JOK
IOKa3aTeneM https://m.edso0.ru/7f435648
21 CBOMCTBA CTENEHU C LIETBIM bu6nmoreka [JOK
MOKazaTenemM https://m.edsoo.ru/7f43599a
29 CBoiiCTBA CTEINEHHU C LETBIM bubnmnoreka [JOK
MOKazaTenemM https://m.edsoo.ru/7f435ed6
23 KBanpatHblil TpéxwieH
24 KBanpatHblil TpéxwieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Pasnoxxenue kBagpaTHOTO bu6muoreka [IOK
TPEXWICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTtHOTroO bubnuoteka [IOK
TPEXUWIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTtponbHas paboTa 1o Temam
27 "KBaII[)paTHLIe II:OpHI/I. Crenenu. Bubnuorexa LIOK
KBapaTHbLii Tpexch” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpanrieckas Apode https://m.edso;_.[ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaXeHHs
JomycTuMble 3HaYeHUSI
30 MePEMEHHBIX, BXOISIINX B
anreOpandecKre BeIpaKeHUs
31 OCHOBHOE CBOMCTBO bubnuoreka [IOK
anredpanvecKoit mpoou https://m.edsoo.ru/7f4308e6
N bubmuoteka [IOK
32 Coxpauerne pobeit https://m.edsocf_.[ru/7f430a8a
. bubnuoreka [IOK
33 Coxpaierme podeit https://m.edso;.lru/Yf430f44
. bubmuoreka [IOK
34 Coxpauerne pobeit https://m.edso;.lru/Yf430f44
35 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
U JIefieHne anreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTaHUE, YMHOKEHHE bu6mmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JITICHUE alNreOpandecKux apooei

https://m.edsoo.ru/7f4318¢c2

CrnoxeHue, BBIYUTaHUE, YMHOKEHUE

bu6mmoreka [JOK

38
U JieTieHue anredpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BhIPAKECHUI,
39 cop e >II<)a X anred I:mqecxne brbmmorexa HOK
Aepatt P https://m.edsoo.ru/7f43259c
npobu
IIpeoOpazoBanue AXKCHUIA,
40 cop e >II<)a I:XIZI'IF:g Izn)ze::{f;e Bubnuorexa LIOK
Aepatt p https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHme BEIpaKEHUH,
41 COJIepXKaIuX alreOpandecKue brommorexa [TOK
Aepatl p https://m.edsoo.ru/7f432736
Ipooun
42 KonTtponbHas pabota mo teme bubnuoreka [IOK
"Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BafIpaTHoE ypaprieHye https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa [TOK
P P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa [TOK
P P https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBaApaTHOTO bubnunoreka [IOK
yYpaBHEHMS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaApaTHOTO bubnunoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopMyiia KOpHEN KBaAPaTHOTO bubnuoreka LIOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [IOK

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



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuoreka IIOK

>0 Teopena Brera hitps://m.eds00.ru/7f430076
51 Pemrenne ypaBHeHNH, CBOASIINXCS K bubnuoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemrenne ypaBHeHUH, CBOAAIINXCS K bubnuorexa [IOK
KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnnoreka [IOK
palMOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1po6HO- bubnuoreka [IOK
palMOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TekCTOBBIX 3a7a4 C bu6mmorexa [JOK
MOMOIIBIO KBAJIPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Penienne TeKCTOBBIX 3a/1a4 C bubnuoreka [IOK
MOMOIIBIO KBAJIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas paboTa o reme bubnnoreka [IOK
"KBanpartusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
58 MIepEeMEHHBIMHU, €ro rpaduk,
MIpUMEPHI peLICHUS ypaBHEHHI B
LEIBIX YUCIIaX
JluneitHOe ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI pelICHHS ypaBHEHHI B
LETBIX YUCIIaX
JInneliHOE ypaBHEHHUE C IBYMs
60 MePEeMEHHBIMH, €r0 TpaduK,

MPUMEPHI PElIeHNs] ypaBHEHUH B
LEJIBIX YUCIIaX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMHA

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

65

[Ipumeps! penienust cuctem
HEJIMHENHBIX YPAaBHEHUH C JIBYMsI
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
YpaBHEHHUS C IBYMS IEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU

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

67

I'paduaeckas naTEpIpETALIHS
yYpaBHEHUS C IBYMS IEPEMEHHBIMH 1
CHUCTEM JIMHEHWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TeKCcTOBBIX 337124 C
IIOMOIIIBIO CUCTEM ypaBHCHI/Iﬁ

69

Perienne TeKCTOBBIX 3aa4 C
ITOMOIIBIO CUCTEM YPAaBHEHUN

70

Pemenue TekcTOBBIX 3a7a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOMCTBa



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YucnoBsle HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHcTBO ¢ 0HOI TTepeMeHHON
74 JIuneliHbIE HEpaBEHCTBA C OAHOU bubnuoreka [IOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OJTHOU bubnuoteka [IOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEeHCTBA C OJTHOU
IIEPEMEHHOM U UX pELICHUE
77 Cucremsl TMHEVMHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOY ITIEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f42cb88
78 Cucremsl TMHEVMHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM IEPEMEHHOM U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U MX PEIICHUE
N3obpaxenune pemeHus TMHESHHOTO
bu6mmoreka [JOK
80 HEpaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOii
N3obpaxenue penieHus TMHSHHOTO
bubnuoreka [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
5 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOM
KonTponbHas paboTa no remam
82 "HepasenctBa. CucteMbl
ypaBHEHHH"
bubnmoreka [JOK
83 [Tonstue KIIUH
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeIeNieH!s] © MHOXKECTBO bubnmoreka [JOK

3Ha4eHU! QYHKIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CrniocoOb1 3amanust QyHKIUMA

86 I'padux Gyaxmmm
87 CBoiicTBa (hyHKIIUH, UX
oTtoOpakeHue Ha rpaduke
88 Urenne u mocTpoeHue rpadukoB
byHKIM]
89 [Ipumeps! rpagukoB GyHKUINH,
OTPaXKarOIIUX PEATHLHBIC TIPOIIECCHI
DYHKIUHU, ONMCHIBAIOIIKE MIPAMYIO
90 06YI:1TIII{ MIPOIIO I/I(:il-laJ'II)HI:)Ie o bubmorexa [OK
PATHYIO TIPOTIOPIL https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'umepOomna
bubmmoreka [JOK
92 r 0
arepooTa https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
93 r =x2
pacpuic pyniciit y https://m.edsoo.ru/7f434572
@Oynkuun Yy =x?, y=Xx3, y=Vx, y=
94 |x|}'q; ]:(bwzlecxoey CI_HCHZIG ’ bubmmorexa LIOK
TP . p . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM yPaBHCHHI
[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METO/I0B KypcOB 7 U 8 KIIaCCOB,
. bubnuoreka [IOK
95 000011eHE 3HAHUH /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepoyHast
pabora
HTorosast KOHTpOJIbHas paboTa /
96 Bceepoccuiickas npoBepoyHast bubmmorexa [IOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 IloBTOpEHNE OCHOBHBIX OHATUHN U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJIOB KypcoB 7 1 8 KJ1accoB,
00o01enue 3HaHU|

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [JOK

98 7u8 1
METOZIOB Kypeor UH flaccos, https://m.edso0.ru/7f43736¢
000011IeH1e 3HAaHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METO0B KYpCOB 7 U 8 KJIaCCOB 1 bubmuorexa IOK
P . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJ0B KYpCOB 7 1 8 Ki1acCcoB 1 bubnnorexa [IOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
IToBTOpEHME OCHO o) 1
100 | weroon xypoon 7 u § knaccon, ) Bubinoreca LOK
HOB KYP . ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MTOHATHI U
102 METO0B KYpCOB 7 U 8 Ki1acCoB 1 bubmaotexa HOK
HOB KYP . ’ https://m.edsoo.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TIPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

PammmonansHbIe yncia,
HppalOHAIbHBIEC YUCIIa, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIEC IpOOH

MHO0KeCcTBO IeNCTBUTEILHBIX YHCETT,
e CTBUTENILHBIC YHMCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC TIPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEX 1Y MHO>KECTBOM JIE€HCTBUTENHHBIX
YKcesl 1 MHOXECTBOM TOUEK
KOOPJIMHATHOM MPSIMOM

CpaBHEHME NEUCTBUTEIBHBIX YUCEII,
apudMeTHYECKHUE TCUCTBUS C
JIEACTBATEILHBIMHI YHCIIAMHI

HpI/I6J'H/I)KéHHOC 3HAa4YCHHEC BCIIMYHMHBI,
TOYHOCTbD HpI/I6J'II/I)KeHI/I5{

OprrJ'IeHI/Ie YHUCCJI

OprrJ'IeHI/Ie YHUCCJI

[Ipukuaka 1 oLieHKa pe3ynbTaTOB
BBIYHCIIEHUN

[Ipukuaka 1 oLieHKa pe3ynbTaTOB
BBIYHUCIIEHUN

10

JInneiiHoe ypaBHeHue. Penienue

Bbu6muorex [IOK




YPaBHEHUH, CBOIAIIMUXCA K JINHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiinoe ypaBHeHue. Pemenne

1 YPaBHEHUH, CBOJSIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Pemenune
12 ypaB}II)eHHﬁ, (foaﬂmnxcs[ K bubnmorexa [OK
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBanpatHoe ypaBHeHue. Pemenne
13 ypaBIfeHHﬁ, (fonsnunxcsf K bubmorexa [OK
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
14 bukBanpaTHbie ypaBHEHUS Bubnmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHHS brommorexa [TOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl pelieHns: ypaBHEHU
16 TpEeThel W YeTBEPTOH CTENEeHEH
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl pelieHus: ypaBHEHHU
17 TPEeThel 1 YeTBEPTOM CTereHEeH
Pa3yIoKEHUEM HAa MHOKUTEIIN
18 Pemenue apoOHO-paniuoHaIbHBIX bubnunoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue apoOHO-paniuoHanbHBIX bubnunoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 33424
anredpanvdeckuM METOJIOM
21 Pemrenne TekcToBBIX 33424
anredpanvdeckiuM MeTOIOM
22 Perrenue TeKCTOBBIX 3a7a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

aNreOpandeckKiuM METOIOM

KonTtposnsHas paboTa o teme

23 "YpaBHeHUsI ¢ OTHOM ITepeMEHHOMN"
24 YpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnuoteka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnuoteka [IOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JTUHEHHBIX YpaBHEHUH
C IBYMsI IEPEMEHHBIMU U €€ pelleHue
7 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ pelleHue
28 Cucrema 1ByX JINHEVHBIX YPAaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ pelleHue
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMsI IEPEMEHHBIMU U €€ pelleHue
Pemenue cucreMm nB aBHCHHI,
30 OJTHO M3 KOTOPBIX HH}I’{);f}IIII-Ioe, a pyroe bubmorexa [TOK
N https://m.edsoo.ru/7f43d23a
— BTOPOU CTENEeHU
Pemenue cucreMm nB aBHCHHI,
31 OJTHO M3 KOTOPBIX nnﬁf}llgoe, a Ipyroe bubnnorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOPOU CTENeHU
Pemenue cucreM AByX ypaBHEHHIH,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe
— BTOPOM CTEIIEHU
Pemienne cucrem ByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe
— BTOPOM CTEIIEHU
34 I'paduueckas nHTEpHpeTALHS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPABHEHUH C IBYMS
[IEPEMEHHBIMU

Perienne TeKCTOBBIX 327124

35
anreOpandeckuM CrocooomM
36 Pemenue TekCTOBBIX 33124
anredpanvyeckuM crocooom
37 KontponpHas paboTa o reme
"CucreMbl ypaBHEeHH"
38 YucnoBsle HEPABEHCTBA U X
CBOMCTBA
39 YucnoBsle HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIE HEpaBEHCTBA C OAHOU bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiHbIe HEpaBEeHCTBA C OJTHOU bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HepaBEeHCTBA C OJTHON bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MH J'II/IHeI‘/'IHB\I‘X HEPaBEHCTB C
OJIHO IepEMEHHOMN U UX pelIeHue
44 CHCT(EMLI J'II/IHCI‘/'IHL\I‘X HEPaBEHCTB C
OJIHO TIepEMEHHOMN U UX pelIeHue
45 Cucrembl TMHENHBIX HEPABEHCTB C
OJIHOM NEpEMEHHOM U UX pEIIECHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka LIOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK

peleHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmuoreka [IOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHbie HepaBeHCTBA U UX
pelieHue
I'padmueckas nHTepnperanus
o1 HIe)pieHCTB u CI/ICT:MII)-IGPE:II%GHCTB c Bubmmoreia LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEpEMEHHBIMH
I'padmueckas naTepnperaus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMHU
53 KonTtponbHas paboTta o reme
"HepaBencrna"
54 Ksangparnunas ¢hyakius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pysakius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboua, KOOpAMHATHI BEPUIMHBI bubnunoreka [IOK
1apadoJIbl, 0Cb CHMMETPHUH ITapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpAUHATHI BEPIIMHBI bubnuoreka LIOK
napa0oJIbl, 0Cb CUMMETPHH 11apaboIIb https://m.edsoo.ru/7f43a03a
59 [Tapaboa, KOOpAUHATHI BEPIIUHEI bu6nuoreka LIOK
napaboJIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK

napaboJIbl, 0Ch CHMMETPHH apadoIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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[Tapaboiia, KOOPAMHATHI BEPITMHBI

bubmuoreka [IOK

o napaboJIbl, 0Ch CHMMETPHH IapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapaboa, KOOpAWHATHI BEPIIUHEI
napaboJIbl, 0Ch CHMMETPHH TTapadoIIbI
63 I'paduku Gynkuumit: y = kX, y = kx +
b, y=k/X, y=x3, y=vX, y=|x|
64 I'paduku Pynkumit: y = kX, y = kx +
b, y=k/X, y=x3, y=vX, y=|x|
65 I'padukn Gynknumit: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|x|
66 I'padukn Gynknumit: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|x|
67 I'paduku pynxmmii: y = KX, y=kx +
b, y=k/x, y=x3, y=vX, y=|X|
68 I'paduku pyaxmmii: y = KX, y=kx +
b, y=Kk/x, y=x3, y=vX, y=|x|
69 KonTtponbHas paboTa o reme bubnuoreka [IOK
"®Oyuknun" https://m.edsoo.ru/7f43ab84
70 [TonsiTue yncnoBoi bubmuoreka [IOK
HOCJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3ajaHue oce10BaTeIbHOCTH
71 pEKyppeHTHOM hopmMynoi u bubmmorexa [IOK
N https://m.edsoo.ru/7f43ebda
¢bopmynoi n-ro uieHa
79 ApugpmeTrrueckas u reoMeTpruecKas bubnuoreka LIOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 ApugpmeTrrueckas u reoMeTpruecKas bubnuoreka LIOK
[IpOTrpeccUun https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-ro wieHa bubnuoreka [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuMeTUIECKO U TEOMETPUUIECKOM
IIPOTPECCUil, CyMMBI IIEPBBIX N
YJICHOB

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

75

@opMyIIbI N-TO YIECHA
apupMeTHIECKOM ¥ TEOMETPUIECKOM
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ef2¢c

76

@opMyIIBI N-TO YJIEHA
apuMeTHYECKON U T€OMETPUIECKOI
MIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bubmmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIbl N-TO YJIEHA
apruMETUIECKON U TEOMETPUICCKOM
MPOrpPEeCCUi, CYMMBI MEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@opMyJibl N-TO YJIeHa
apruMETUUECKON U TEOMETPUICCKOM
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHue 4ieHoB
apuMeTHyecKoil U TeOMETPUUYECKOM
Mporpeccuit TOukaMu Ha
KOOPJIMHATHOU TNIOCKOCTH

80

N300pakeHue 4ieHoB
apu(METHUECKON U TEOMETPUIECKOM
MPOrpecCcuii TOYKaMH Ha
KOOPJAMHATHOM IJIOCKOCTH

81

JIMHEeNHBII U SKCIIOHEHIIMAIbHBIN
pocrt



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnosxHbI€ TPOLIEHTHI

bubmuoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHbI€ POLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YycioBeI€e IIOCIEA0BATEIBHOCTH "

bu6mmoreka [JOK
https://m.edso0.ru/7f4404{8

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HAHUN. 3aIIHCh,
CpaBHEHUE, ICUCTBUS C
JCHCTBUTEILHBIMH YHCITAMU,
YHUCIIOBas TIPsSIMast

86

[ToBTOpEeHUE, 0600IIEHNE 1
cucrtemaTtusanus 3HaHui. [Ipo1ieHTsl,
OTHOIIICHHUSI, TTPOTIOPIIUN

87

[ToBTOpeHmEe, 0000IICHNE 1
cUCcTeEMAaTU3alysI 3HaHUH.
Oxkpyrienue, IpuoOIMKEHHE, OlIEHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
CII0co00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
crocoooM

bubnuoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHue, 06001EeHNE U
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(PMETUUECKUM
CIocoooM

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHUE, 0600IICHNE 1

o1 CUCTEeMaTH3aIlus 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanme anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMBIE 3HAYCHUS
[ToBTOpEHUE, 0600IICHNE 1

92 CHUCTEeMaTU3alrs 3HaHHM. bubnuoteka [IOK
[IpeoGpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMMYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0000IIeHNE 1

03 CUCTEMaTU3als 3HAHUMN. bubnuoreka [IOK
[IpeobOpazoBanue anredpanvdecKmx https://m.edsoo.ru/7f44462
BBIPKEHUH, JOMMYCTUMBIE 3HAUCHUS
[ToBTOpeHME, 0000IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubnuoreka [IOK
[IpeoOpazoBanue anredpandecKmx https://m.edsoo.ru/7f444a94
BBIPAKEHUH, JOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHUE, 0600IICHNE 1

95 cucrtemaTusanus 3HaHui. OyHKIUU: bubnuoreka [IOK
MOCTPOEHUE, CBOMCTBA U3Y4YECHHBIX https://m.edsoo.ru/7f444c56
byHKIIMH
[ToBTOpEeHUE, 0000IICHNE 1

9% cucreMaTtusanus 3HaHuil. OyHKIUU: bubnunoreka [IOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpEHue, 06001EeHNE U

97 cucTeMaTtu3alus 3HaHuil. OyHKIUU: bubnmnoreka [JOK
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA

98 [ToBTOpEHue, 06001IeHNE U bu6mmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
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https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHul. OyHKIUU:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

byHKIHIA

https://m.edsoo.ru/7f4452e6

[ToBTOpEHUE, 0000IICHNE 1

99 CHUCTEeMaTU3alrs 3HaHHM. 1 bubnuoteka [IOK
I'paduueckoe perieHue ypaBHEHUN U https://m.edsoo.ru/7f445516
WX CUCTEM
[ToBTOpenue, 0000IIeHNE 1

100 CHUCTEeMaTU3als 3HaHH. 1
I'padmueckoe penienne ypaBHEHUH U
WX CUCTEM

101 Hrorosas koHTpoabHAs paboTa 1

102 O606I.1.[6HI/I€ U CUCTEMAaTHU3aLIAA 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIIACC
Koxa .
IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThl 0CBOEHHUsI OCHOBHOI
NpOBEPSIEMOro .
o0pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs
pe3yJbTara
1 Yucna v BBIMUCIEHUS
11 BemomnHsITh,  codyerass ~ YCTHBIE W THCBMEHHBIE  TPHUEMBI,
' apudmeTHIecKue TEHCTBUS C pAIUOHATHLHBIMU YHACTIAMA
Haxomute ~ 3HA4YeHHWs  YHUCIOBBIX  BBIPAKCHHUW,  MPUMCHSTH
1.2 pa3zHooOpa3Hble CIOCOObI U MPUEMBI BBIYUCIICHUS 3HAUEHUN JAPOOHBIX
BBIPKEHUH, COJIEPIKANTIX OOBIKHOBEHHBIC U JICCITHIHBIC APOOH
[lepexomute oOT omHOM GopMbl 3amucu YHcenl K  ApYroi
T (mpeoOpa3oBbIBaTh  JCCATHYHYIHO  1poOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOB)
14 CpaBHUBaTh U yIOPSA0YMBATH pAllMOHATILHBIC YKCIIA
1.5 OKpyTJIsTh YuCIa
BbInoNHATE NPUKHUIKY U OLEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY
1.6 3HAQYEHUH  YUCIOBBIX  BBIpAKEHUM. BpIMOMHATE  ACHCTBUA  CO
CTENEHSIMH C HaTypaJIbHBIMU MTOKA3aTeNIMU
L7 [IpuMeHAT, TNpHU3HAKK JIETMMOCTH, pAa3lOKEHHE Ha MHOXKHUTEIH
' HATypaJIbHBIX YHCE
PemaTth  mpakTHKO-OpUEHTUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEITUYHH, MPOMOPLUOHATIEHOCTHIO BEJIMYUH,
1.8 OPOIEHTAMH, HWHTEPIPETHPOBATh pE3yAbTaThl pEIIeHUs 3a7ad C
y4€TOM OTpaHHuYEHUH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BhIpakeHHs
1 Hcnonp3oBath  anreOpanveckyld TEPMUHOIIOTHUIO ¥ CHMBOJIUKY,

IMPUMCHATH e€ B nmponecce 0OCBOCHUA y‘IC6HOI‘O Marcepuaia




Haxomure 3HaueHuss OyKBEHHBIX BBIPDOKEHMM IpU  3aJaHHBIX

22 3HAUEHUAX [IEPEMEHHBIX
23 BoimonHaTe  1peoOpa3oBaHUS  LEJIOTO BBIPAKEHUS B MHOTOYJICH
' IPUBEIECHUEM MOJOOHBIX CIAaraeMbIX, PACKPbITHEM CKOOOK
BbInosHATE yMHOXKEHHE OJIHOYJIEHA HA MHOTOWJIEH M MHOTOWIEHA Ha
2.4 MHOTOYJIEH, IPUMEHSTh (OpMyJbl KBajapara CyMMbl M KBajapaTa
pasHoCTH
OcymiecTBIATh pa3iioKeHNE MHOTOUIEHOB Ha MHOYKUTENN C TIOMOILBIO
2.5 BBIHECEHMSI 3a CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKH CIIaraeMblX,
IpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpa3zoBaHsi MHOTOWIEHOB Ul PELLIEHUS PAa3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IPEIMETOB, U3 PeaIbHOU IPAKTUKU
97 Hcnonp3oBark CBOMCTBA CTENEHEH C HATypalbHBIMU IOKA3aTEISIMU
' JUTSI IPe00pa30oBaHUs BRIPOKEHUN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPHUMEHSSA
3.1 IIPaBWJIa MIEPEX0/Ia OT UCXOJHOTO ypaBHEHHUS K PaBHOCWIBHOMY €MY.
[TpoBepsTS, SBIAETCS M YUCIO KOPHEM YPAaBHEHUS
3.9 [lpumenars rpaguueckue METOObl MPU  PEIIeHUH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
23 [TonGupats npuMepsl nap 4ucell, ABIAIOLIMXCS PELIEHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMSI [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIIOCKOCTH IpauK JIMHEHHOI0 ypaBHEHUS C
3.4 IBYMsl N€PEMEHHBIMH; MOJb3YACh TIpa(UKOM, NPUBOJUTH MPUMEPEI
pELIECHUs] ypaBHEHHUS
35 Pemath cucteMbl ABYX JUHEHHBIX YPaBHEHUH C ABYMs I1I€PEMEHHBIMU,
' B TOM 4HucIIe rpaduiecku
CocTaBiiTh U pelaTh JIMHEHHOE YPABHEHNUE UM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH 10 YCIOBUIO 33[]a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJIyYEHHBIN pe3ybTar
4 Koopaunats! u rpaduku. @yHKIMH
N3006paxaTe Ha KOOPIMHATHOW HPAMOM TOYKH, COOTBETCTBYIOLIHUE
4.1 3alaHHBIM KOOpJAMHATaM, JIydd, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh

YHUCJIOBBIC ITPOMCIKYTKHU HaA aJIr C6paI/ILICCKOM SA3BIKC




Ormeuars B KOOpI[I/IHaTHOf/'I INIOCKOCTH TOYKM II0 3aJaHHBIM

4.2
KOOpAMHAaTaM
43 CrpouTts rpaduku muHeHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUH Y
| =[x
OnuceiBaTh ¢ NOMOLIbIO (PYHKIUN H3BECTHBIE 3aBUCHMOCTH MEX]Y
4.4 BEJIIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHY, KOJIHYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI
45 Haxonuts 3HaueHne GyHKIMH 110 3HAUYEHHUIO €€ apryMeHTa
[lonumare rpaduueckuil  crmoco0® MpeACTaBIEHUsT U aHaIHU3a
4.6 uH(pOpMallMK, W3BJIEKaTb W HHTEPHPETUPOBATH HHPOPMAIUIO W3
rpauKOB peanbHbIX MMPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI
NpoBEpPsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUS
pe3yabTaTa
1 Umucna u BBIYUCICHUS
Hcnonb3oBaTe  HauyaJbHble  NPEACTABICHHUS O  MHOMKECTBE
11 JEWCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHUS, OKPYIJIEHUS! U BBIYMCIICHUH,
' n300pakaTb JAEUCTBUTEIbHbIE YHCIA TOYKAMM Ha KOOPAWHATHOM
psIMOM
[IpumensaTs HOHATHE  apU(PMETUYECKOTO  KBAJPaTHOTO  KOPHA,
12 HaXOJIUTh KBaJpaTHble KOPHHU, MWCIHOJb3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBIIOJIHATH MPeoOpa3oBaHUs BbIPAKEHHM, CoAepkKalx
KBaJ[paTHbIE KOPHHM, HCII0JIb3Ys CBOICTBAa KOpHEH
13 Hcnonb3oBark 3amucu  OOJBIIMX M MalblX 4YHCEd C MOMOIIBIO
' JECATUYHBIX IpoOeii u creneneit yncna 10
2 AnreOpanyeckue BhIpakeHHs
[IpuMeHATh MOHATHE CTENEHM C LENbIM MOKa3aTeleM, BBIIOJIHSAThH
2.1 npeoOpa3oBaHUsl  BBIPOKEHHUM, COAEp)KAIlUX CTENeHH C  IeJIbIM
HoKa3aTeaeM
99 BbIMONHATE ~ TOXAECTBEHHBIE  NMPEoOpa3oBaHMs  PALMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JeicTBUIl Haja MHOIOYJICHaAMH U




anreOpandecKuMu ApOOsIMU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOXKHUTEIN

2.4

[IpumensaTs mpeoOpa3oBaHUs BBIPAKECHUN JUISI PEIICHUS Pa3IMUHBIX

3aa4 U3 MaTEMaTuK, CMCXKHBIX ITPCIMETOB, U3 peaJIbHOﬁ IMPAaKTUKU

VYpaBHEHHUsI U HEPABEHCTBA

3.1

Pemare uHEWHbIE, KBaJpaTHbBIE YPAaBHEHHA W palUOHAIbHbBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CHCTEMBI JIByX YPABHEHUW C ABYMs

NEPEMCHHBIMU

3.2

[IpoBoguTe mpoCTEMIIME WCCIECIOBAHUS YPAaBHEHUH U  CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpapuuecKuX
IpeJcTaBlIeHUi (ycTaHaBIMBaTh, UMEET JIM YpAaBHEHHE WM CUCTEMaA

ypaBHEHUH peLIeHUs], €CJIM UMEET, TO CKOJIbKO, 1 IIPOUee)

3.3

[lepexomute OT croBecHOW  (GOPMYTUPOBKH 3amaud K e€
anredpanvyecko MOJETM C TOMOINBIO COCTABJICHUS ypaBHEHHS WU
CHUCTEMBl ypaBHEHMI, WHTEPIPETUPOBATb B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOHy‘IeHHBIﬁ pe3yiabTat

3.4

[TpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB VISl CPABHEHMUSI, OLICHKH,
peliaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUYecKyl0  WUIIOCTpPAIlMI0  MHOXKECTBAa  pElICHU

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIUHT

41

[Tonumath ¥ HUCIHOJIB30BaTh (DYHKIMOHAJIbHBIE MOHSATHS M S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYEeHMsI), OMPEACNATh 3HAUCHUE
(GyHKIIMM O 3HAUEHUIO apryMeHTa, ONpEAENsTh CBONCTBA (PYHKLIUU

o e€ rpaduKy

4.2

Crtpouts rpaduku 3eMeHTapHbIX (YHKIHA BUIA:

y =k/x,y=K/X, y =x?, y = X3, y = |X|, OUChIBaTh CBONCTBA YUCIOBOM
¢byskun no e€ rpaduky

9 KZIACC

Kon
NpoBePsIEMOro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus




Yucna 1 BEIUMCIEHUS

11

CpaBHI/IBaTB U ynopsaaoduBaTb palUOHAJIBHBIC W HPPALUOHAIBHBIC

quciia

1.2

BremonaaTe apI/I(l)MGTI/I‘IGCKI/Ie ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMU 4YHCJIaMU,
co4ycTad YCTHBIC U NNHMCbMCHHLIC HpI/IéMI)I, BBINIOJIHATH BBIYHMCIICHUA C

HppanruoOHaJIbHbIMU YU CIIaMHU

1.3

HaxonuTe 3HayeHus cTeneHed ¢ LENbIMU MOKa3aTeIsIMU U KOPHEH,

BBIYMCIIATH 3HAYCHUA YN CIIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprrJ'IfITI) I[GI\/’ICTBI/ITGHI)HI)IG 4urciia, BBIIIOJHATE MPUKUAKY PE3YJIbTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUIN

VYpaBHEHHUsI U HEPABEHCTBA

2.1

Pemare nuHElHBIE W KBaJpaTHbIE  YPaBHEHWS, YpPaBHEHWS,

CBOJSILIMECS K HUM, IpOCTeHIIrne ApoOHO-pallHOHAIbHBIE YPaBHEHUS

2.2

Pemrate cucteMbl IByX JIMHEMHBIX YpaBHEHHUN C IBYMs ITEPEMEHHBIMU
U CHCTEMBI JBYX YPAaBHEHMH, B KOTOPBIX OJHO YPaBHEHUE HE SBISACTCA

JIMHEWHBIM

2.3

Pemate TekCTOBBIE 3a/1auM AITeOpandecKHM CIIOCOOOM C ITOMOIIIBIO
COCTaBJICHUsI YPaBHCHHS WM CHCTEMBbI JBYX YpPaBHECHUH C JBYMS

NEPEMCHHBIMU

24

[IpoBoauTh mpoCTeiiiue HCCIEeOBaHUS ypaBHEHUH U CHCTEM
ypaBHEHUH, B TOM 4HCIE C TMpPUMEHEHHEM TIpaduyecKux
peJCTaBlIeHU (HanpuMep, yCTaHaBIIMBaTh, UMEET JIM YPaBHEHUE WU

CUCTEeMa YpaBHEHUH pellIeHus], €CIIH UMEET, TO CKOJIBKO)

2.5

Pemarp JINHEHHBIC HCpPaBCHCTBA, KBaJIpaTHbIC HCPaBCHCTBA,
I/1306pa)KaTL PCUICHUC HCPABCHCTB Ha YHUCIO0BOM HpHMOﬁ, 3aI1MChIBaThb

pemICHUC C MIOMOIIIbKO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HEpPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKIIFOYAOIIUE  KBAaJApPATHOC HCEPABCHCTBO, 1/1306pa>1<aTL peuieHuc
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUChIBATh PCIICHUEC C

IMOMOIIIBIXO CUMBOJIOB

2.7

Hcnonp30BaTh HCPABCHCTBA IIPU PCIICHUU PA3JIMYHBIX 3a1a4

DOyHKIMHU




3.1

Pacno3naBate  (QYHKIMM  H3YYCHHBIX  BHUJIOB. IToka3bIBaTh
CXEMAaTUYCCKH PACIIOJOXKCHHE HA KOOPIUHATHOM MII0CKOCTH IpaduKOB
¢byukuui Buga: y=kx, y=kx+b, y=Kk/x, y=ax?>+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH KO3((OUIIMEHTOB, ONMCHIBATH CBOMCTBA (PYHKIMIA

3.2

[loka3plBaTh  CXEMAaTUYECKHM  PACIOJIOKEHHUE HAa  KOOPIMHATHOM
IUIOCKOCTH TpapukoB (QyHKOHMA Buaa Y = VX, Y = [X| ¥ ONHCHIBATH

CBO¥CTBA (DYHKITHIA

3.3

Crpouth M u300pakaTh CXeMaTH4eCKu TIpaduKd KBaJPaTHUHBIX
(GyHKUMI, ONUCBHIBaTh CBOWCTBA KBAJApPAaTHYHBIX (YHKIUMH MO UX

rpadukam

3.4

PacnioznaBare kBagpaTHuHyro (yHKUHIO 10 (opMmyiie, MNPUBOIUTH
MpUMEPbl KBaJApPaTHUUHbIX (YHKIUI M3 pealbHOM XKWU3HU, QU3MKH,

reoMeTpun

Apudmernueckas U TeoMeTpuyecKasl Iporpeccuu

41

PacniozHaBath apuMeTHyECcKyt0 U T€OMETPUUYECKYIO TPOTPECCUN TIPU

pa3HBIX criocobax 3a1aHus

4.2

BbINONHATE BBIYUCIEHUS C HCIOJIB30BaHHEM (opMya N-TO ujeHa
apuMETUYECKOH W TeOMETPHYECKOUN MPOTPECCUid, CyMMBI MEPBHIX N

YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI ITOCJICA0BATCIIBHOCTH TOYKaMH Ha KOOp,HPIHaTHOI;'I

IIJIIOCKOCTHU

4.4

Pemats 3aa4u, CBA3aHHBIC C YHMCJIOBBIMH IIOCIICAOBATCIBHOCTAMU, B
TOM YHCIEC 3aJayu U3 peaﬂbHOfI JKN3HHU (C HCITIOJIb30BaHUEM

KaJbKYJIATOPa, HU(POBBIX TEXHOJIOTHI)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 Yucna v BBIMUCIEHUS
JlpoOu OOBIKHOBEHHBIE U AECATUYHBIE, MEPEXO] OT OJHOU (OpMBI 3amucu
11 npobeit k apyroi. [loHsATHE palMoOHaNbHOIO 4MCIa, 3alHMCh, CPAaBHEHHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue IeUCTBUS C pallMOHAIBHBIMU YKiciaamu. Pernienue 3aiay u3
' peaibHOM MPAKTUKK Ha 4acTH, Ha APOOH
13 Crenenb ¢ HaTypaJbHBIM IOKa3aTeJleM: OIpeleleHne, mpeoOpa3oBaHue
' BBIPaKEHUHN Ha OCHOBE OIPEJIEICHHUS, 3aMUCh OOJIBIINX YUCEI
14 [IpoueHTsI, 3amuch NPOIIEHTOB B BUJIE IpoOM M ApoOU B BUJE MPOIIEHTOB.
' Tpu ocHOBHBIE 3a71aUX Ha MPOILIEHTHI, PELICHHUE 33]a4 U3 PeaIbHOM MPAKTUKH
15 [IpuMeHeHre  NPHU3HAKOB  ACIUMOCTH, Pa3l0oKEHHE HAa  MHOXHUTEIH
' HaTypaJIbHBIX YU CET
16 PeanpHble  3aBucMMOCTHM, B TOM  uHMciae IOpaMas UM oOpaTHas
' IIPONOPLIMOHAIILHOCTH
2 AnreOpandeckue BRIPOKECHUS
21 IlepemeHHbIE, YNCI0BOE 3HAYECHHUE BBIPAXKECHUS C IIepeMeHHOU. [lomycTumslie
' 3HAYEHUS TIEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHIE (HOPMYIIBL.
' Beruucnenus no popmynam
23 [IpeoOpazoBaHne  OyKBEHHBIX  BBIDAXEHUH,  TOXKIECTBEHHO  paBHBIC
. BBIP)KCHUS
24 CBolicTBa CTENEHU C HATypaJIbHBIM IIOKAa3aTeIeM
)5 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. CloXeHHue, BBIYUTaHUE,
' YMHOKE€HUE MHOTOYJICHOB
26 @opMysbl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUJIEHOB HA MHOKUTENN
3 YpaBHeHus
3.1 VYpaBHeHHe, KOpeHb YpaBHEHMs, IIpaBuUja MpeoOpa3oBaHUs ypaBHEHUS,




PaBHOCHUIIBHOCTb YPaBHEHUI

JluHeiiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEW JIMHEWMHOIO

32 YPaBHEHUS, PELICHUE JIMHEUHBIX YPAaBHEHUN
33 CocraBieHue ypaBHEHHMI 10 yCIOBUIO 3aaud. PerieHne TeKCTOBBIX 3a7ay C
' IIOMOIIIbIO YPABHEHUI
3.4 JIuneiHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €ro rpaduk
Cucrema /ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMeHHbIMU. Perienue
3.5 CUCTEM YpaBHEHUH cr1ocoOOM MOACTaHOBKU. [Ipumepsl perieHust TeKCTOBbIX
3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUI
4 Koopnunats! u rpapuku. @yHkimu
41 Koopaunara Toukn Ha npsiMon
4 Hucnossle NpOMEXYTKH. PaccTosiHue Mex 1y AByMsI TOUKaMU KOOPAWHATHOU
' pSAMOI
43 [psimoyronpHast cuctema koopauHat, ocu Ox m Oy. Abcrucca u opadHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTU
4l [Ipumeps! rpadukoB, 3anaHHbIX (GopMmynaMu. UteHue rpadukoB peanbHBIX
' 3aBHCUMOCTEN
4.5 [Tonsarue pynknuu. I'paduk Gyaknun. CoricTBa GyHKIHI
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gyaxkumnm Yy = [X|
47 I'paduueckoe pereHne JTUHEHHBIX ypPaBHCHHH ©W CHCTEM JIMHCHHBIX
' yYpaBHEHUMU
8 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAePKAHUS
1 Yucna ¥ BBIYUCICHUS
11 KBangpatHslii kopeHb u3 uucia. [loHstue 00 uppanMoOHAIBHOM YHCIE.
. JlecaTuuHble TPUOIMKEHUS HPPALIMOHAIBHBIX YHCEIT
CBoiicTBa apu(pMeTHYECKMX KBaJpaTHBIX KOpPHEH M HMX IMPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUH U BBIYMCICHUAM. [leCTBUTENbHbIE
qHcia
1.3 Crenens ¢ nensIM nokazaTeseM U e€ coiicTBa. CTaHnapTHas 3alKUCh YuCIa
2 AnreOpandeckue BhIpaKeHUs
2.1 KBanpatHblil TpEXuieH, pa3aoKeHUe KBaAPaTHOIO TPEXUIEHA HA MHOXKHUTEIH




2.2

Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredpanyeckoi apoou

2.3 CrnoxeHnue, BbBIUNTaHUE, YMHOKEHHUE, JISTICHHE alTreOpandecKux Apooei

2.4 PannonanbHbIe BEIpaKEHUS U UX NIPEOOpa3oBaHue
3 YpaBHEHUS U HEPaBEHCTBA

31 KBanpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBagpaTHOTO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHH, CBOAAINXCS K JIMHEMHBIM U KBaIPATHBIM

3.3 [IpocTeiimme qpoOHO-palMOHATBHBIC YPABHEHHS

I'paduueckast mHTEpIIpETAIIUS YpaBHEHHH C ABYMsI TIEPEMEHHBIMU M CHCTEM
3.4 JIMHEHHBIX YpPaBHEHUHN C ABYMs IepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHENHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU

35 Perienne TeKCTOBBIX 3a/1a4 alIre0pandeckuM CrocoOoM

3.6 UmcnoBble HEPAaBEHCTBA U X CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneliHbIE HEPABEHCTBA C OJHOU NTEPEMEHHON

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM
4 DyHKITUN

41 [Tonstne ¢dynkuuu. OO6nacTh ompenejeHUs] W MHOXKECTBO 3HAYCHUH
' ¢dbyakun. CriocoOsl 3a1aHus PYHKITHA

4.2 I'paduk pyaknuu. Urenue cBoricTB PyHKIMH 0 € TpaduKy

4.3 [Ipumepsl rpadukoB QyHKIIHMA, OTpaKaIONTUX PEATbHBIC MTPOIIECCHI

w OyHKIMY, OIUCHIBAIOUINE TMPSIMYH0O M OOpaTHyI MPONOPIUOHAIbHbIE
' 3aBUCHUMOCTH, UX rpaduku

45 Oyukumu y =x?, y = x3

4.6 Oynkuuu Y = [IX, Y = |x|

4.7 I'padmueckoe penienre ypaBHEHUI U CUCTEM YpaBHEHUI




9 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT CO/IepKAHUS
1 YHucna v BBIYUCIEHUS
11 PanmonaneHpie 4Kclia, WPpAMOHAIBHBIE YHMCIA, KOHEUHbIE M OECKOHEUYHBIC
' JECTUYHbIE APOOU
MHO0KECTBO JCHCTBUTEIBHBIX YHCE, JCHCTBUTEIHHBIC YMCIIA KAaK OECKOHCUHBIC
12 JeCSITHYHBIC ApoOH. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXKITY MHOXKECTBOM
' NEUCTBUTENBHBIX YUCET U KOOPAMHATHOU NpsiMoii. CpaBHEHHE IEUCTBUTEIBHBIX
qucen
1.3 Apubdmernueckue IeHCTBUS C IEHCTBUTEIEHBIMU YHUCITAMU
N3mepenusi, npubmmkenusi, orleHKA. Pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MHUPA,
14 JUTUTEIIBHOCTh TIPOIIECCOB B OKpyXkatomieM wmupe. [IpubmmkéHHOe 3HAYeHUE
' BEJIMYMHBI, TOYHOCTh TpubImxenus. Oxpyrienue yucen. [Ipukuaka u oreHka
pe3yJAbTaTOB BEIYMCIICHHI
2 YpaBHEeHMS U HEpPAaBEHCTBA
2.1 VYpaBHEHUsI C OHOM TTEPEMEHHON
2.2 JIuneitHoe ypaBHeHUE. PellieHne ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PenieHne ypaBHeHHH, CBOAAIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepbl pelieHUss ypaBHEHUHW TpEThbed U
' YETBEPTOM CTETIEHEN Pa3I0KEHUEM HAa MHOXKHUTEIN
25 Pemenne npoOHO-paninoHaIbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHHA
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH | €TI0 Tpaduk
2.8 Pemenue cucrem IByX JIMHEWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU
’9 Pemenue cucreM AByX ypaBHEHMid, OJIHO U3 KOTOPBIX JMHEWHOE, a JAPYroe —
. BTOPOM CTENEHU
2.10 I'padmyeckas unTEepIpeTanus CUCTEMbl YpaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIOCOOOM
2.12 UucnoBele HEPAaBEHCTBA U UX CBOWCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOU
2.14 Peurenue cucreM ITMHENHBIX HEPABEHCTB € OJHOM IIEPEMEHHOU
2.15 KBanparHble HEpaBeHCTBa
2.16 I'padmyeckas wHTepmpeTanysi HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS




NCPEMCHHBIMU

3 OyHKIMN

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabosia, KoopAauHATHI
' BEPILIMHBI TapadoJIbl, 0Cb CHMMETPUH MapadOIIbI

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

3.3 I'padukn dpynkumii y=K/x, y = X® u ux cBoiicta

3.4 I'padukym QyHKIMIA , ¥ UX CBOWCTBA
4 UucnoBble NOCIEN0BATEILHOCTH

41 Omnpenenenre U cnocoObl 3aJaHNs YHCIOBBIX MOCIEN0BAaTENILHOCTEN. 3aqaHue
' MIOCJIE0BATEILHOCTH PEKYPPEHTHOM hopMyioil u popMysoil N-ro uieHa

4 Apudmernueckas mporpeccus. @DopMmynbl N-ro  wieHa apudMeTHuecKou
' MIPOrPECCUH, CYMMBI NEPBBIX N YWIEHOB

43 I'eomerpuueckas mnporpeccus. @Popmynsl N-r0  4YjaeHa TEOMETPUYECKOU
' MIPOrPECCUU, CYMMBI NEPBBIX N YIEHOB

a4 N300paxkenne uneHoOB apupMETHYEeCKOW W TE€OMETPHUYECKOM IMporpeccuii
. TOYKaMU Ha KOOPJAUHATHOM MJIOCKOCTH. JINHEWHBIA U SKCIOHEHIIHAIBHBIN POCT

45 CnoHbIEC POIICHTHI




['eomeTpuss Kak OAWMH W3 OCHOBHBIX pa3JeNIOB IIKOJbHOM MATEMaTHKH,
UMEIOIUNA CBOEH 1EeNbl0 00€CIeUnuTh M3YYEHUE CBOMCTB M pa3MepoB (puryp, ux
OTHOLIEHHH W B3aMMHOE pACHOJOKEHUE, ONUPAETCA Ha  JIOTMYECKYIO,
JOKa3aTeNbHYO JIMHUI. L[EeHHOCTh M3ydeHHs F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNUCS YUUTCS NPOBOAUTH
JOKa3aTeNbHbIE PACCYKAECHUSA, CTPOUTH JIOTUYECKAE YMO3AKIKOYEHNS, TOKAa3bIBaTh
WCTUHHBIC YTBEPXKJICHUSI W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKIeHusi «OT MPOTHUBHOIO», OTJIAYaTh CBOWCTBA OT IPU3HAKOB,
(dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peasbHOW KU3HU. OOyyalomuics JTOJDKEH HayuUuThCs
OTNpEJENIUTh T€OMETPUUYECKYIO (DUTYpYy, OMUCATh CIOBAMM JAHHBIM 4epTEX WU
PUCYHOK, HAMTH TIOMIAJb 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyemble pa3Mepbl Trapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAA JIMHUA B U3yYCHUU T€OMETPUH.
[Ipu pemeHuun 3amay MPAKTUYECKOTO XapakTepa OOy4YaloIUNCS YYUTCS CTPOUTH
MaTeMAaTHYECKUE MOJEIH PEalbHbIX JKW3HEHHBIX CUTyalHUd, MPOBOAUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATh MCIOIB30BATh OMpPENENICHUs] T€OMETPUUECKUX (HUTYD
U TIOHSTHM, IEMOHCTPUPOBATH NMPUMEHEHUE MOJYUYEHHBIX YMEHHUWA B (PU3HUKE U
TEXHUKE. OTH CBsI3U Hauboinee sSpko BUAHBL B Temax «BekTopsy,
«TpuroHomerprudeckue CoOOTHOUICHUA», «Merox koopauHaT» U «Teopema
[Tudaropa.

VYyeOnbiii kypc «['eomeTpusi» BKIIOYAET CIEIYIONINE OCHOBHBIC DPAa3eIibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBa», «l3Mepenue
FEOMETPUYECKUX BEJIMYHUH», «JleKapTOBbI KOOpPAMHATHI HA  IIOCKOCTHY,
«BexTopsi», «JIBrkeHus maockocTi», «IIpeodpasoBanus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpus» orBoaurcs 204 yaca: B 7 knacce
— 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hemelnwo), B 9
KJ1lacce — 68 4acoB (2 yaca B HEJIENIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

HavanpHble nonaTus reomerpun. Touka, mpsimas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpPHUHU.
IIpuMepbl cUMMETPUU B OKPYKAIOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C MOMOIUBIO LHUPKYJISI UM JUHEHUKHU. TpPEyroyibHUK.
BricoTa, Mennana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApEeHHBIE M PaBHOCTOPOHHUN  TpeyrojabHuku. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M TMpU3HAKW pPaBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U NMpU3HAKK NapaJUIeabHbIX NpsIMbIX. CyMMa yIiIOB TPEYTOJbHUKA.
BHemHue yribl TpeyroibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHWAaHbl MPSMOYTOJIBHOTO
TPEyrojbHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpAMOYTOIBHBIN TPEYTroNbHUK € yIiIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblIeM yrie U OOJIbIIed CTOPOHE TPEyroJbHHKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©W  CEpeIUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpJla ¥ JAuaMeTp, HUX CBoicTBa. BzauMmHoOe
PacCIIOJIOKEHUE OKPYXKHOCTH M IpsAMou. KacarenbHass U ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B YroJ. BrnucaHHas M ONUCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. llapamnenorpamm, ero npu3Haku U cBorcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX NPU3HAKA U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanpHas cummetpus. Teopema dPaneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TuHUU TpeyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojibHHKA.

[logoOue TpeyronbHukoB, kKoddduuuent nogodus. I[lpusnaku nomodus
TPEYTroiabHUKOB. [IpuMeHenne nonoous npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa miomanet reomerpuyeckux ¢uryp. dopmynsl s 1omanu
TpEyrojbHUKa, MapajuiesiorpamMma, pom6a u Tpanenuu. OTHOIIEHUE MIoNaAeH
NMoJ00HBIX GUryp.

Brruuciienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOTO yrjia MPSMOYTOJIBHOIO TPEYroJibHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKACCTBO. TpHUroHOMETpUYECKHe (QYHKIIUH
yraoB B 30, 45 u 60°.

Brincanaeie ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KACaTeIIbHOW U XOPJIOM.
Yrael  Mexay — XopJamMh M CeKyIIMMHM. BriMcaHHele W ONKCAHHBIE
YEThIPEXYTOIbHUKN. B3anMHOE pacnojioxeHne JByX OKpyxHocteil. Kacanue
OoKpykHOCcTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIbl MpuBEICHNUS.

Pemiennie TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Penienne npakTUYECKUX 3a/ad C UCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nogodus. [lomodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaTE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BEKTOopaMu. Pa3nokeHue BEKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEH M MpsAMBbIX. MeToa KOOpJIAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHblE MHOrOyrojabHUKHW. JlnmmHa oOkpyxHOCTH. I'pamycHas w
paauaHHas Mepa yIya, BbIYMCIEHUE JJIMH AYyr okpyxkHocteu. [lmomiaas kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Guryp (3JIeMEHTapHBIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJibTaThbl OCBOCHMSI TMPOrpaMMbl Y4eOHOro Kypca
«I"eoMeTpus» XapaKTEpU3YIOTCS:

1) maTpuoTHYECKOE BOCIIMTAHME:

NPOSIBJIEHUEM HMHTEpPECA K MPOIUIOMY M  HACTOSIIEMY POCCHICKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K HCIOIb30BAHUIO ATUX
JTOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYyHKIHMOHUPOBAHMUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp TpakIaHCKOro oOmiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUM NPaKTUYECKUX 3ajad
MAaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKM3HU [IJIs YCHENTHOW TpodeccroHambHOMN
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIYAIbHON TPACKTOPUHU 00pa30BaHUs U )KM3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHHA, YMEHHUIO BUJETh
MaTeMaTU4YeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOJbI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak cQepbl UYeI0oBEeYeCKOu
NEATENIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIbCKON
e TeIbHOCTH;



6) ¢usnmueckoe BocnmuTaHWe, (opMHpOBaHHE KYJIbTYPbI 310POBbsSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTHUYECKHWE 3HaHUS B HHTEpPEcax CBOETO
3I0pOBbs,  BEIEHMS  3A0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) IKOJIOrM4eCcKoe BOCIIMTAHME:

OpUEHTAIIMEN HAa NMPUMEHEHUE MaTeMAaTUYCCKUX 3HAHUU JIJIs PEIICHUs 3a7a4
B 00JIACTM COXPaHHOCTH OKPYXAIoIIeW Cpeabl, TJIAHUPOBAHUS TIOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TOCIEICTBUM ISl OKpYXKaroIIeh cpeibl, OCO3ZHaAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX PoOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K U3MEHSIIOIMMCSI YCJOBHSIM CONMAJBLHON W TPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHSX HEOINPEISIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JACSTEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOJEeH, MPUOOpeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHUCIE
(dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHHMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUS W JAEUCTBUS, (QOpMyIUpPOBaTH M OICHUBATH PHUCKU U
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jornyeckue 1ecTBUA:

e BBISBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE NMPU3HAKA MaTEeMAaTHUECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUNW MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS HJisi OOOOIIEHHWS W CPAaBHEHHS, KPUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATh, (QOPMYIHpPOBATH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPUIATEIbHBIC, CIWMHUYHBIC, YacTHBIC M O0OIIHe,
YCIIOBHBIC,



BBISIBISITh ~ MaTeMaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeurss B (akTax, HaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIAEHUHN (NPSAMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaUBaTh APryMEHTALMIO, MPHUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoOco0 pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIIeHHs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C  y4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BONPOCH, (QUKCHUPYIONIUE MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSAITETIbHO ~YCTAaHABIMBAThL KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBICHUIO 0COOCHHOCTEMH
MaTEMaTHYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POpMYyTHUpPOBATH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAHUsA, OILIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIIBUTATh
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUHU, ITaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM © HWIUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSIMUY,

OIICHWBATh HAAEKHOCTh HH(POpPMAIMU TI0 KPUTEPHSIM, MPEII0KCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBUS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU
U LEesIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Jl€ OOCYKJEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOH TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKA3bIBaTh MU, HALIEJIEHHbIE HA TIOUCK
pElIeHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXKICHUSMH JIPYTUX
YYAaCTHUKOB JMAJIora, OOHApYKMBaTh PA3IMYM€ U CXOJCTBO MO3ULUMU, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEJICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTa, CAMOCTOSTEIBHO BEIOMPATh (OPMAT BHICTYIUICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAMBUAYATIbHON
paboThI MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOU JEATEIbHOCTH, IUIAHWPOBATh OpPraHU3aLUI0
COBMECTHOW paloThl, paclpeaensartb BUIbl pabOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT padOThl, 00001IaATE MHEHHSI HECKOIBKUX
JIFOJIEH;

y4yacTBOBaTh B TpynmnoBbIX ¢dopmax paboTel (00CyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATb CBOU JEHCTBHSI C JAPYTMMHU WIEHAMU KOMAaHJbI,
OLIEHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHUBepcajibHbIe YyeOHbIe NeiCTBUSA

Camoopranmusanms:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, ITOPUTM pELICHUs 3a1aud (WJId €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yiabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IPU PEIICHUU 33/1a4H,
BHOCUTHh KOPPEKTHUBBHI B JAECSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WU HEIOCTUKEHUS LENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolUiCs TMOMYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBath M3ydeHHBIE TeOMETpUYECKHE (DUTYPBI, ONpPENeNiaTh UX
B3aMMHOE pacIoJiOKEeHHe, H300paxkaTb reoMeTpUyYecKhe (Urypbl, BBINOJIHATH
YEpTEXKU IO YCIOBUIO 3ahauu. M3MepsATh JIMHEWHBIE W YIJIOBBIE BEJIMYMUHBI.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYHUH MPEIMETOB B
peaqbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. Pasznmuuath pa3Mepbl 3THUX
00BEKTOB TIO MOPSJIKY BETUYUHEI.

CTpouTh 4epTEKU K TCOMETPUUECKUM 3a]1a4aM.

[Tonb30BaThCsd TMpHU3HAKAMU PABEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
IPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsAd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MNPSIMOYTOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh MPSMBIX C MTOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSIMOM.

Pemats 3a1aun Ha KIeT4aToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJI0OB B TIEOMETPUYECKUX 3aJadyaX C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJACHUE YTJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEIEISITh
OMCCEeKTPHCY yIila U CepeAUHHBIN MEPIEHAUKYISP K OTPE3KY KaK TeOMETPUUECKHE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLICHUN 3a7a4.

Brnagetp moHsATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTIJIOB
TPEYTrOJIbHUKA NEPECEKATCs B OAHOM TOYKE, M O TOM, 4YTO CEPEAVWHHBIC
MEPIEHANKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

BiianeTe noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMHU, TOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MTOMOIILIO IIUPKYJIS U
JINHEUKH.

K koHmy oOydenuss B 8 kJjacce oOydYaromluiicsi TOJYYUT CIIEIYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Pacnio3snaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX OSJEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU TMIPHU PEIICHUU T€OMETPUUECKUX 3aa4.

[IpuMeHsThL CBOMCTBA TOYKM TEpPECEUEHUs] MEAUaH TPEYrojibHHKa (IIeHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHel JIMHUU TPEYTrOJbHUKA W Tpamneluu, TPUMEHSTh
WX CBOWCTBAa MPHU PEIICHUU TreoMeTpudeckux 3anad. [losnb3oBaThcs Teopemoi
daneca 1 TeOPEMOI O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSThH UX ISl PEIICHUS
MPaKTUYECKUX 3aj1a4.

[IpuMeHsTh pU3HAKK TTOA00US] TPEYTOJBHUKOB B PEIICHUU I€OMETPUICCKUX
3a/1au.

[Tons3zoBaTthest Teopemoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakThuueckux 3agad. CTpOUTh MAaTeMaTHYECKYH) MOJIeNb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnanerp NOHATMSMM CHHYyCa, KOCHMHYCa W TaHITE€HCa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyronbHUKa. [107b30BaThCA 3TUMU MOHATHUSIMU IS PELICHUS
NPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU CIOCOOaMM) TUIOMIAAL TPEYToJIbHUKA U TUIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHMCAaHHOTO W LEHTPAJIbHOIO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIiaX MEXIy XOpJAaMHU (CEKYLIUMH) U yTIe MEKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1ay.

Branerp moHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENN JJIs 33724 PeaibHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koniy oOydenus B 9 kiacce 0Oy4yarOUIUMNUCS TMOJYYUT CJCAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3JIUYHBIE 3JEMEHTHl NPSIMOYTOJBHOTO TPEYroJibHUKA («pelleHHE



MPSAMOYTOJIHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYIATOPA) JTHHBI
U YTJIBI JTsl HeTAOJUYHBIX 3HAUCHUH.

[Tonp3oBaThCs (popMysaMu MPUBENCHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXKIEHUS COOTHOIICHUH MEXIy TPUTOHOMETPUUYCCKUMH
BEJIMYMHAMH.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pPEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh WX IPHU
pEIICHUH TeOMETPHUSCKHX 3a]1a4.

Brnagets  moHsATHSMH  mpeoOpa3oBaHMS — MOAOOHSA, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. Iloap30BaThCcsi CBOMCTBAMHU MOA00US IPOU3BOIBHBIX
buryp, ymMeThb BBIYUCIIATH JJIMHBI W HAXOAWTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATh CcBOWCTBA TOMOOWMS B MPAKTUYECKUX 3ajadaX. YMETh HPHBOJUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTHCS TEOPEMaMu O TIPOU3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAaMHU, NMOHUMATh MX TCOMETPUYCCKUNA M (PU3HYCCKHM
CMBICII, TPUMEHATh WX B PCEHICHUU TCOMETPUYCCKUX W (PU3MYCCKHUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJAMHAT Ha IUIOCKOCTH, NPHMEHSITH €ro B
PEIICHUH TeOMETPHYSCKHUX U TIPAKTUYCCKUX 3a]1ad.

BrageTs MOHATHSAMH TMPABUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh MMoTydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHH (DUTYyp, HNPUMCHSTH JIBHIKCHHS
IUTOCKOCTH B MPOCTECHINNX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHWS Ha MPAKTUKE — CTPOUTh MaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peajbHOU JKM3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIUMCICHUS
C NPHMCHCHHEM IIOJ00MS M TPUTOHOMETPHUYECCKUX (PYHKIUK (TOJIB3YysSICh, TJE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
IIpocreitmue reomeTpuueckue GUTrypsl U
P . P uryp bu6mmoreka [IOK
1 UX CBOMCTBA. MI3MeEpeHHne reoOMeTpUIECKUX 14
https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 T 22 1
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe NpsIMBIE, CYMMa YTJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 6006 7 4 1
OBTOPCHHE, OOODILEHHC SHARHMHA https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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 KJIACC

KosnuyectBo yacos DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Kontpoasubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
1 q 12 1
CTRPEXYTOIIIIA https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJ00HbIE 15 1 brbmmorexa [TOK
P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB u faHoro onTHIiIIX ¢bur 14 1 brommorexa [TOK
peyr . YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema [Tucdaropa u Hayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpYy:KHOCTH. BriricanHbie 1
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
bubmuoreka [IOK
6 I1 600 i 4 1
OBTOPCHHE, ODODIIEHHC SHatHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM upposbie
Ne n/m pasi Kourpoabsnbie | IIpakTnueckue (1upp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnnoreka [IOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nogoous. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CHTOPHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA IIOCKOCTH 9 1 bubmorexa [OK
P b https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
5 OKPY)KHOCTH | ILIOMIAIb Kpyra 8 brbmmorexa [HOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaneit
bu6mmoreka [JOK
6 6
JlBIDieHIS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS 7 5 bubnunoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
Jl:;_)l'l Tewma ypoka Bcero Konrporbibie | Hpakririeckue fl[:;:el{l/lﬂ :)Igg)a[;?)l;:;eeﬂbﬂme
padoThI padoTbl pecypens
1 [Ipocrenmme reoMmeTpudeckue 1 bubnnoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
bubnuoreka [IOK
2 Muzoroyrosb ik, ToManas . https://m.edsofru/8866cb6a
3 CMeXHBIC U BEPTUKAIILHBIC YIIIBI 1 bubmorexa [TOK
https://m.edsoo.ru/8866¢5c0
4 CMexXHBIC U BEPTUKAIBHBIC YTIIbI 1 bubmorexa [TOK
https://m.edsoo.ru/8866¢7be
5 CMexXHBIC U BEPTUKAIBHBIC YTIIbI 1
6 CMeXHBIC U BEPTUKAIbHBIC YTIIbI 1
7 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
8 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
N3mepenue MMHEHHBIX U YTIOBBIX
9 BEITUYMH, BBIYMCIIEHUE OTPE3KOB U 1
yIJIOB
Hsm 5
10 scawm, smercame opesconn | 1 BuGiorexa LIOK
https://m.edsoo.ru/8866c3ea
YIJIOB
H3mepeHune JIMHENHBIX U YTIIOBBIX
11 BEJIMYMH, BEIYHUCIIEHUE OTPE3KOB U 1

yIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepenue NMHENHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUUCIICHUE OTPE3KOB U
YIJIOB
[epumeTp u wiomans Guryp,
13 COCTAaBIICHHBIX W3
MIPSIMOYTOJIbHUKOB
[lepumerp u momanp uryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[TonsaTHE O paBHBIX TPEYTOJIbHUKAX
15 u HepBI/I‘—IHI)II)e npeACTIZm}JIIreHI/IH 0 Bubnmorexa LIOK
https://m.edso0.ru/8866ce80
paBHBIX (uUrypax
16 Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB
1 Tpu npu3Haka paBeHCTBA bubnunorexa [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866e88e
29 [Ipu3naku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Ipu3naku paBeHCTBA

NPSIMOYT OJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOJICTBO MEINAHEBI

24 MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA, bubmorexa LIOK
N https://m.edsoo.ru/8866e9ec
MIPOBEIEHHON K FMIIOTEHY3€
CBOWCTBO MEMAHBI
25 MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHON K THIIOTEHY3€
%6 PaBHOOeipeHHbIE 1 bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTrOJIbHUKA https://m.edsoo.ru/8866d880
28 [Ipu3nHaku u cBoMcTBa bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edsoo.ru/8866d880
29 [Ipu3Haku u cBoOMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bubnuoreka [IOK
31 HepasericTsa b reomeTpiit https://m.edso;_.[ru/8866e3a2
32 HepaBeHctBa B reomeTpun
33 HepaBeHnctBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bubnuoreka LIOK
yriom B 30° https://m.edso0.ru/8866eb22
35 [IpssMOYTOIBHBIN TPEYTOIBHUK C
yriaoMm B 30°
36 KonTponpHas paboTa 1o reme bu6nuoreka LIOK
"TpeyronbHuKn" https://m.edsoo.ru/8866echc
37 [TapamienpHbIe IPSAMBIE, UX bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Iareit noctynar EBknnnaa



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIE NIPH IIEPECCUCHUH
NapaJuICIbHBIX IPSMBIX CEKYILIEH

bu6mmoreka [JOK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE P NIEPECCUCHUN
MapajuIeIbHbIX IPSMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE IPU NIEPECCUCHUN
MapAJUICIIBHBIX IPAMBIX CEKyLIEH

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE IPU IIEPECCUECHUT
napajuIeNbHbIX MPSAMBIX CEKYyLIEH

43

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTIJIBI,
00pa30oBaHHbIE PH NTEPECCUCHUN
napajieIbHbIX MPSIMBIX CEKYIIeH

bubnuoreka [IOK
https://m.edso0.ru/8866f3b0

44

HpI/ISHaK napaJllICJIbHOCTH IIPAMBIX

4Yepe3 PaBEHCTBO PACCTOSHUN OT
TOYEK OJHOU IIPSIMOM 10 BTOPOU
IPSAMOi



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak mapanneabHOCTH NPSIMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

45 TOYEK OJIHOM MPSAMOM 10 BTOPOil
IPSAMOM
46 CyMMa yriioB TpeyroJibHHKa brbmmorexa [HOK
https://m.edso0.ru/8866f630
47 CymMma yriioB TpeyrojbHHKa brbmmorexa [TOK
https://m.edsoo.ru/8866f8ba
48 Brenraue yribel TpeyroipbHUKa brbmorexa [OK
https://m.edsoo.ru/8866faSe
49 Buenraue yriel TpeyroibHUKa
KonTponbnas paborta o teme
50 "Hap:nnenLHLIIDe psIMbIE, CyMMa bubmuorexa LIOK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYrOJIbHUKA
51 OKpYyXHOCTb, XOP/bl U TUAMETP, UX bubnnoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHasi K OKpy>KHOCTH bubmorexa [JOK
https://m.edsoo.ru/88670e9a
53 OKpY)XHOCTh, BIUCAHHAS B yrOJ
54 OKpyXHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumenenue B bubnuoreka [IOK
3a7a4ax https://m.eds00.ru/8867013e
56 ITonarue o 'MT, npumenenue B bubnunoreka [IOK
3aJadax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHbBIN
57 MEPIEHIUKYIISAP KaK
r€OMETPUUECKHE MECTa TOUYEK
58 OKpyXHOCTb, OTIMCaHHAsl OKOJIO bubnuoreka [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYroJabHUKA https://m.edsoo.ru/88670a62
59 OKpYyXHOCTb, OTICAaHHAs! OKOJIO 1
TPEYroJIbHUKA
60 OKpyXHOCTb, BIIMCAHHAS B 1 bubnuoteka [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIMCAHHAS B 1
TPEYTOJIbHUK
62 [Ipocreiimme 3agaun Ha 1 bubnuoreka [IOK
MOCTPOCHHE https://m.edsoo.ru/88671188
63 [Ipocrenmme 3a1aun Ha 1 bubnnoreka [IOK
MOCTPOCHHE https://m.edsoo.ru/886712d2
KontponsHas paboTa o reme
64 "OKpYXHOCTb U K 1 bubmorexa [TOK
PyE PyT- . https://m.eds00.ru/88671462
['eoMeTpuueckre MoCTpOCHUs
[ToBTOpEeHME 1 0600IIIEHNE 3HAHUT
65 OCHOBHBIX ITOHSATHI 1 METOIOB 1 bubmorexa LIOK
https://m.edso0.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
66 4 0 1
TOTORI KOETPOIBHN pabotd https://m.edsoo.ru/886716ec
[ToBTOpEeHME M 000O0IICHIE 3HAHUI
67 OCHOBHBIX HOHATHHA U METOIOB 1
Kypca 7 Kkiacca
[ToBTOpEeHue u 06001IeHNE 3HAHUT
68 OCHOBHBIX MOHSITUH U METOJIOB 1 bubmmorexa [IOK
A https://m.edso0.ru/886719bc
Kypca 7 kjiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpoububie | IIpakrnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
1 [TapamenorpaMM, ero NpU3HAKYU U 1 bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, ero npu3Haku v 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMm, ero NpU3HAKU U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTtHble ciydan mapajuieiorpaMMOB
4 (ipsimo OJ'II}:II{II/IK 011)\/16 KBQ, paT) 1704 1 bubmorexa [TOK
pAMOYE L POMO, KBajpat), https://m.edsoo.ru/88671dea
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
5 (TIpsIMOYTOJIBHHK, pOMO, KBaJpar), UX 1 bubmorexa [OK
J ’ ’ https://m.edsoo.ru/88671f20
MPHU3HAKH U CBOICTBA
YacTHble cllydan mapajuiesiorpaMMOB
6 (IpsIMOYTOJILHHK, pOMO, KBaJpar), UX 1 bubmorexa [TOK
PAMOYE N POMD, KBa/pat), https://m.edso0.ru/8867209¢c
MPHU3HAKH U CBOMCTBA
bubnuoreka [IOK
7 T 1
pateint https://m.edso0.ru/88672358
8 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bu6nuoreka LIOK
Tparenuu https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bu6nuoreka LIOK
Tparenun https://m.eds00.ru/88672858
10 Meron yaBoeHUs1 MEIUaHbI 1 bu6mmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 IlenTpanbHas cuMMeETpHs bubmmorexa LIOK
https://m.edso0.ru/88672b14

12 KonTtponsHas paboTa 1o reme bubmoreka [IOK
"YeTpIpEXyroJbHUKHN" https://m.edso0.ru/88672c9a

13 Teopema ®aneca u reopema o bubnnoreka [IOK
MPOMOPIMOHATIBHBIX OTPE3KaxX https://m.edsoo.ru/8867337a

14 CpenHss TMHUS TPEYroJbHUKA brbmmorexa [TOK
https://m.edsoo.ru/88672e0c

15 Cpennsist nuHUA TPEYTrOJIbHUKA Bubnmorexa LIOK
https://m.edsoo.ru/88672f38

16 Tpaneuws, e€ cpeaHssT THHUS Bubnmorexa LIOK
https://m.edsoo.ru/88672358

17 Tpanemnus, e€ cpeaHsiss TUHAS bubmmorexa LIOK
https://m.edso0.ru/88673064

18 [IponopuoHaIbHBIE OTPE3KH bubmorexa [TOK
https://m.edso0.ru/88673794

19 [IponopumoHaIbHBIE OTPE3KH bubmorexa [JOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpeyroJbHUKE bubmorexa [JOK
https://m.edsoo.ru/886738fc

bubnunoreka [IOK
21 Hozobusie TpeyronbHiukit https://m.edsocf.lru/88673a78

29 Tpu npusHaka nogodus bu6nuoreka LIOK
TPEYrOJIbLHUKOB https://m.edsoo.ru/88673bae

23 Tpu npusHaka nogodus bu6nuoreka LIOK
TPEYroJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuzHaka nompoOus bubnuoreka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYrOJIbHUKOB https://m.edsoo.ru/8867400e
o5 Tpu npusnaka nmogoous
TPEYrOJILHUKOB
2% [TpumeHeHue moJ00us IPU PEIICHUN
MPAKTUYECKHUX 3a/1a4
97 KontponsHas paboTa o reme bubnuoreka [IOK
"I[TooOHBIE TPEYrONBHUKH" https://m.edsoo.ru/8867445a
o8 CaoiicTBa 1uIOmAaIeH bubmmoreka [JOK
reoMeTpuIecKux Guryp https://m.edsoo.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bu6mmoreka [JOK
TPEYroJIbHUKA, ITapajuieorpaMmMa https://m.edso0.ru/88674860
30 DopMyJIbI IS TIIOIIAAN bu6mmoreka [JOK
TPEyroJibHUKA, Tapajuiesiorpamma https://m.edsoo.ru/88674a22
31 @opMyItbl 11 UIOMIAAN bubnnoreka [IOK
TPEyroJibHUKA, Tapajuiesiorpamma https://m.edsoo.ru/88674a22
30 @opmyinbl Ui IIOLIAAN bubnuoreka [IOK
TPEyroJibHUKA, Tapajuiesiorpamma https://m.edso0.ru/88675288
33 @opmyinbl IS IIOLIAAN bubnuoreka [IOK
TPEyroJibHUKA, apajuiesiorpaMmma https://m.edso0.ru/8867542c
34 Brrunciienue mioniaaei ClIoxHbIX bubnuoreka [IOK
buryp https://m.edso0.ru/88674e78
35 [Tnomaau puryp Ha KiIeTyaTou bubnuoreka LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau mogo6HBIX GUryp
37 [Tnomaau noxoOHbIX GuUryp
38 3ajauu ¢ IPAKTUYECKUM bubnmnoreka [JOK

coJiep>KaHuEM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ IPaKTUYECKUM bubmmoreka [JOK
COJICpYKaHUEM https://m.edsoo.ru/88675684
40 Pemienue 3aga4 ¢ moMoOIIbIO METO1Q bu6mmoreka [JOK
BCIIOMOTATENBHOM TIOIIAIN https://m.edsoo.ru/88674f90
41 KonTtposnsHast paboTta o reme bubmoreka [IOK
"ITnomans" https://m.eds00.ru/8867579¢c
42 Teopema I[Tudaropa u eé bubnuoreka [IOK
MPUMEHEHHE https://m.edsoo0.ru/88675918
43 Teopema I[Tudaropa u eé bubnuoreka [IOK
MIPUMEHEHHE https://m.edso0.ru/88675918
m Teopema I[Tudaropa u eé bubnnoreka [IOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITucdaropa u e€
MIpUMEHEHHE
46 Teopema ITudaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPUIECKUX
KLU OCTPOTO yria
47 i}),:szroanIc))ro TﬁeyroanHKa, Bubmmorexa LIOK
https://m.edso0.ru/88675d32
TPUTOHOMETPHUUECKUE COOTHOIIICHUS
B IIPSIMOYTOJIbHOM TPEYTrOJIbHHKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnunoreka [IOK
TOXIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/IECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/IECTBO
51 KonTtposnrHast pabora no teme bubnuoreka [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema IIucaropa u nHagana

https://m.edso0.ru/8a1407e8

TPUTOHOMETpUH"
59 BrucanHbie ¥ IEHTpAJIbHBIE YIIBI, bubnuoreka [IOK
YTOJI MEXK/1y KacaTeJIbHOU U XOPIOM https://m.edsoo.ru/8a1415b2
53 BnucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuoreka [IOK
YTOJI MEX1y KacaTeJIbHON U XOpJI0i https://m.edsoo.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YTOJI MEX1y KacaTeJIbHON U XOpJI0i https://m.edsoo.ru/8a141b34
55 VYTribl MeXy XOpJaMH U CEKYIIMMU
56 VYTaBI MEXIy XOpAaMU ¥ CEKYITUMHA
Brincannplie u onrcaHHbIE
57 YETBIPEXYTOJIbHUKH, UX TPU3HAKU U bubmorexa [TOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Brincanssle u onucaHHbIe
58 YETHIPEXYTOILHUKH, UX TPH3HAKH 1 Bubnmorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
Brincanssle u onucaHHbIe
59 YeThIPEXYTOJIbHUKH, UX IPU3HAKU U Bubmmorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHue CBOMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJILHUKOB IIPU
pelIeHNH FeOMETPUYECKUX 3a1au
IIpuMeHeHMe CBOMCTB BIMCAHHBIX U
61 OTNMCAHHBIX YETHIPEXYTOJILHUKOB IPU
pelIeHNH FeOMEeTPUUECKUX 3a1a4
62 B3aumHoe pacnonoxeHue IByx bu6nuoreka LIOK
OKPYKHOCTEH, 00III1e KacaTenbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue oxpyxHocreit bubnuoreka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edso0.ru/8a1410a8

KoHnTpomnbHas pabota mo Teme "Yriisl

64 B OK HOCTH. Bricanaslie u 1 bubmuorexa HOK
by ] . https://m.edso0o.ru/8a141c88
OIIMCAHHBIC I-ICTI>IpeX}/1“O.]'II)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
65 METOJ0B KYpCcOB 7 1 8 Ki1accoB 1 Bubmmorexa IIOK
P . ’ https://m.edsoo.ru/8a141ddc
0000111 HNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
66 METOJI0OB KypCOB 7 1 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41lefe
000011IeHNE 3HAHNIT
bu6mmoreka [JOK
67 " 0 1
TOTOBA KORTPOIBHAA paboTa https://m.edso0.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 1 & Kj1acCcoB 1 Bubmorexa TIOK
P . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kontpoabnsbie | Ilpakrtuueckue
n/n Bcero u3yyeHusi =~ oOpa3oBaTeibHbIE
padoTbI padoThI
pecypchbl
1 Onpenenenre TPUrOHOMETPUUECKHUX 1 bubnuoreka [IOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 DopMmyibl IPUBEICHUS 1
bu6mmoreka [JOK
T 1
3 SOPEMa KOCHITyCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHMHYCOB 1
bu6mmoreka [JOK
5 T 1
SOpEMa KOCHICoR https://m.edsoo.ru/8al142d5e
bubmmoreka [JOK
6 T 1
SOPEMa CHIyCOB https://m.edsoo.ru/8al42e8a
TeopeMa cuHycoB
TeopeMa cuHycoB
9 Haxoxnenue njvH CTOpOH U 1 bubnuoreka [IOK
BEJINYUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [IOK
10 P 1
CIHCHIE TPEYTOIBHIKOR https://m.edsoo.ru/8a142ac0
bu6nmoreka [JOK
11 P 1
CIHICHIE TPEYTOIBHIKOR https://m.edsoo.ru/8al142ac0
bubnuroreka [JOK
12 P 1
CHICHHE TPCYTOIRHIKOR https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyroiabHUKOB 1 bubmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTHueckoe NpuMEHEHUE TEOPEM

bubmuoreka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTtponsHas paboTa 1o reme bubmoreka [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bub6mmoreka [JOK
17 [TonsiTie o nmpeoOpa3oBaHUM 110100 httos://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE AIIEMEHTBI bubnuoreka [IOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTBI
MoA0OHBIX Uryp
Teopema o mpon3BeIcHUN OTPE3KOB
20 XOp[I, TEOpEMA O MPOU3BEACHUU bubnnoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeIbHOU
Teopema o mpou3BeIcHUN OTPE3KOB
21 XOpJl, TEOpEMa O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTelIbHOM
Teopema o mpou3BeIEcHUN OTPE3KOB
29 XOpJ, TeOpeMa O POU3BEICHUU bubnunoreka [IOK
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTelabHOU
23 IIpumeHeHne TeopeM B peILIEHUN bu6nuoreka LIOK
reOMETPUUYECKHUX 3a1a4 https://m.edso0.ru/8a143f06
24 IIpumeHeHne TeOpeM B peLLIEHUN bubnuoreka LIOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al1443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHue TeopeM B peLICHUN

bubmuoreka [IOK

25
reOMETPUUYECKUX 3a]a4 https://m.edsoo.ru/8a144578
KonTtposnsHas paboTa 1o teme
2% "ITpeobpazoBanne moa0OwsI. bubnuorexa [IOK
MeTtpuueckue COOTHOILLICHHS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Ornpenenenre BEKTOPOB.
27 q)I/II;I/I‘-ICCKI/Iﬁ Hu reOM:T WYECKUI bubmorexa [OK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue 1 BBIYMUTaHNUE BEKTOPOB, bubnuoreka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CIio’keHMe U BBIYMTaHUE BEKTOPOB, bubnuoteka [IOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxxeHue 1 BBIYUTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 PaznoxxeHnue BeKTOpa o AByM
HEKOJIJTMHEAPHBIM BEKTOPaM
bu6mmoreka [JOK
32 Koopaunats! BekTopa
PR P https://m.edsoo.ru/8al44fbe
CkaysipHO€ TTPOM3BEICHUE BEKTOPOB,
P P P bubmuoreka [IOK
33 €ro IPUMEHEHUE JUTSl HAXO0XKICHUS
https://m.edsoo.ru/8a14539c
JUIMH U yTIIOB
CkaysipHO€ POU3BEICHHUE BEKTOPOB,
34 P P A P bubmuoreka [IOK
r0 MPUMEHEHHE JIJIS1 HAXO0XKICHUS
CTO TPHMEHCEHHE A OHAC https://m.edsoo.ru/8a14550e
JUIMH U yTIIOB
35 Pemenne 3agay ¢ moMoIIbIO bubnuroreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3aga4 ¢ moMoIIbiO bu6nmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo0.ru/8a1458c4

[IpuMeHeHnEe BEKTOPOB JUIsl PELLICHUS

37
3a1a4d GU3NKU
38 KonTtponsHas paboTa 1o reme bubmmoreka [IOK
"BexTopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAWHATHI TOYEK Ha
TUTIOCKOCTH
. bubnuoteka [IOK
40 ¥ paHeHHe pMOil https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE PAMOI
bu6mmoreka [JOK
42 ¥PpABHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 KoopanHatsl TOUEK nepecevyeHust bubnuoreka [IOK
OKPY)KHOCTH U NPAMOM https://m.edsoo.ru/8a146620
Metoa KoOpIUHAT MPH PEIICHUN
44 r€OMETPHUYCCKHX 3a/1a4,
MPAKTUYCCKUX 3214
Metoa KOOpAUHAT MPH PEUICHUH
45 reOMETPHUYCCKHX 3a7ad,
MPAKTUYECKUX 3214
MeTo KOOpIMHAT MPH PEIICHUU
46 reoOMEeTPUYECKUX 337y,
MPAKTUYCCKUX 3214
KonTponpHas paboTa 1o reme
47 "Z[eKEll:)pTOBLI KEOpL[I/IHaTBI Ha bubmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBubHBIE MHOTOYT OJIHUKH, bubnuoreka LIOK

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuoreka [IOK

9 Hueno m. JLmisa OkpyKHoCTH hitps://m.edsoo.ru/8a1472c8
bubnuoteka [IOK
50 Hueio m. Jlnita okpysKHoCTH https://m.edsoc?ru/8a14714c
o1 JUIvHa 1yry OKpY>KHOCTHU
bubnuoteka [IOK
52 Panatiiias Mepa yrita https://m.edsoﬁu/8a14714c
53 [Tnomans kpyra, CeKTOpa, CErMeHTa bubmorexa [OK
https://m.edsoo.ru/8a147426
54 [Tmomanpe kpyra, ceKTopa, CEerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
55 [Tmomanpe kpyra, cekTopa, CerMeHTa bubmorexa [OK
https://m.edsoo.ru/8a147750
56 TToHusaTre 0 ABMIKEHUH IUIOCKOCTHA bubmmorexa LHOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT Bubnmorexa LIOK
https://m.edsoo.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 [TapaniensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TTOBOPOT
61 [Ipumenenue NBUKEHUMN MpU bubnunoreka [IOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KoHnTtponbHas pabota no temam
62 "[IpaBuibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. J[BU>KEHUS IIIIOCKOCTH"
63 [ToBTOpeHue, 060061IeHNE, bu6nmoreka [JOK

CHCTeMaTHU3alus 3HaHUM. I/I3MepeHI/Ie

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TCOMETPHUUICCKUX BCIIUYHH.
TpeyroJibHUKH

64

[ToBTOpEHue, 0600IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
[TapanensHble U IEPIICHIUKYIISIPHBIC
MpsIMBIE

bu6mmoreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 0606mIICHNHE,
CHCTEMAaTH3aIis 3HAHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuyeckue MOCTPOCHUS. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaTu3anys 3HaHuii. Bnncanueie
Y OTIMCAHHBIE OKPY)KHOCTH
MHOTOYT'OJIbHUKOB

67

Hrorosas koHTpoJIbHAs paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpEeHUE, 06001ICHNME,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIIACC
Koxa .
IIpoBepsiemble MpeaMeTHbIE Pe3ybTAThl 0CBOEHUSI OCHOBHOI
NpoBEPsSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa3oBaHus
pe3yjabTaTa
6 I'eomerpus
Pacnio3naBate M3ydeHHBIE TEOMETPHUYECKUE (HUTYPHI, ONPENeNiTh WX
B3alMHOE€ pAaCIIOJIOKEHHE, H300pakaTb TIeoMeTpuueckue QUrypsl,
6.1 BBITIOJIHATh YEPTEXKHU 1O YCIOBHIO 3a1aud. V3MepsTh JTHHEWHBIE U
YTJIOBBIE BEJIMUMHBI. PemaTh 3a1a4n Ha BRIYHCIICHUE JITHH OTPE3KOB U
BEJIMYMH YTIIOB
Jlenath TpyOyt0 OIIEHKY JIMHEHHBIX U YTJIOBBIX BEMYHMH NPEAMETOB B
6.2 pealbHOW JKM3HHU, pa3MepoB MPHUPOIHBIX 00bekToB. Paznmyare
pa3Mepsbl 3TUX 0OBEKTOB MO MOPSIKY BETUUHMHBI
6.3 CTpouTh 4epTek U K TECOMETPUUECKUM 3a7adam
[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIIOIB30BaTh
6.4 MPU3HAKU ¥ CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUH
3a1ad
65 [IpoBoMTH  JOTMYECKUE  PACCYXKICHUA  C  HCIOJIb30BAaHUEM
' FEOMETPUYECKUX TEOPEM
[Tonb3oBaTbest pU3HAKAMU paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEIUAaHbl, MPOBEAEHHON K THIIOTEHY3E
IPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKHX 3a/1a4
Onpenensats napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
67 obpa3yer ¢ HUMU cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOIIIbIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSAMON IO TOUYEK
ApYrou npsMon
6.8 Pemats 3a1aun Ha kieT4aroit Oymare
[IpoBOUTE BBIYMCIIEHMS M HAXOJUTh YHCIOBbIE M OYKBEHHBIE
6.9 3HaYeHUs YIJIOB B TEOMETPUYECKHUX 3a/ayax C HCIOJIb30BAHUEM

CYMMBI YIJIOB TPCYIrOJIbHUKOB WU MHOI'OYT'OJILHHKOB, CBOMCTB YIJioB,




O6pa3OBaHHBIX npun MnepeCccHCHUM OBYX HNapPaJUICIIbHBIX MPAMBIX

CeKyllel. Pemate npakTuyeckue 3a/1a4yv Ha HaX0KJICHUE YIIIOB

BHaI[eTL IOHATUEM TCOMCTPUICCKOIO MECTa TOYCK. YmMmerb

6.10 ONPENENATh OUCCEKTPUCY yIVIa M CEPEIUHHBIM NEPHEHIAUKYISIp K
OTPE3KYy KaK TEOMETPHUIECKUE MECTA TOUEK
@opMynupoBaTh OMNpPEIENEHUsT OKPY)KHOCTH W Kpyra, XOpIapl H
6.11 JMaMeTpa OKPY)KHOCTH, TIOJb30BaTbCsi MX CBOWCTBAMH. YMETh
PUMEHSTH 3TH CBOMCTBA IPU PEIICHUH 3a/1a4
Bnanetp MOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb e€ meHtp. llomp3oBarecs (akrtamMu O TOM, YTO
6.12 OMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEPEIMHHBIC MEPICHINKYISIPHl K CTOPOHAM TPEYrOJIbHHKA
MIEPECEKAIOTCS B OJTHOM TOUYKE
Bnamerp TmOHATHEM KacaTelNbHOW K OKPYXHOCTH, IMOJB30BaThCA
6.13 TEOpPEMON O TEPIEeHIUKYIIPHOCTH  KacaTelbHOW W  pajuyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [lonmp30BaThCs  TPOCTEHIIMMU TE€OMETPHYECKUMHU  HEPAaBEHCTBAMH,
' MOHUMATb UX IPAKTHUECKUN CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE TIOCTPOEHHUS C IOMOILBIO
' IUPKYJS U JIMHEUKU
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
61 PacrioznaBath OCHOBHBIE BHUIbI YETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI,
' M0JIb30BAThCS MX CBOMCTBAMU IIPU PEIICHUU T€OMETPHUUECKUX 3a/1a4
6.2 [IpuMeHsATh CBOMCTBA TOYKM MEpeceueHHs MeAUWaH TPeyroJibHUKa
' (1eHTpa Macc) B pelieHNH 3aj1a4
Bnaners noHATHEM cpeAHeN JMHUM TPEYroJbHUKA W TpaIeluH,
63 OPUMEHSATh HMX CBOMCTBA NpU pEIIEHHMM TEeOMETPUYECKHX 3ajad.

[Tonb3oBatbcs Teopemont daseca U TeOpeMOr O MPONOPLUUOHAIBHBIX

OTPE3KaxX, MPUMCHATH UX IJId PCIICHUA NPAKTUYICCKUX 3a1a4




6.4

[IpumenaTs npu3Haku 1NOMOOUS  TPEYrOJbHUKOB B  PEIICHUU

TCOMCECTPUUCCKUX 3ada4

6.5

[Tons3oBaTbes Teopemoit [Indaropa mis pemeHus reoMeTpUIECKUX U
npakTHUeckux 3azad. CTpouTh MaTeMaTUYECKyl0 MOJENIb B
IMMPAKTUYCCKUX 3aadax, CaMOCTOATCIIbHO [CJIaTh qepTén( 1 HaXOAUTh

COOTBCTCTBYIOIIHEC IJIMHBI

6.6

Biagers noHsATHAMM CHHYCA, KOCUHYCA W TAHI'€HCA OCTPOrO yIJya
IPSIMOYI'OJIBHOIO TPEYroJbHUKA. [l0Ib30BaThCs ATUMHU IOHATHUAMHU

AJId pCHICHUA ITPAKTUYCCKUX 3aaa4

6.7

Beruucnsate (pa3audHbBIMU CIIOCOOAMM) IIJIONMIAAL TPEYrOJIbHUKA H
IUIOIIAId MHOTOYTOJIBHBIX (QUryp (MOJB3ysCh, TJ€ HEOOX0AUMO,
KaJIbKyJasaTOpoM). [IpuMeHsATh MOSydeHHbIE YMEHHSI B MPAKTUYECKUX

3a7a4ax

6.8

BitageTs MOHATHSIMYM BOMCAHHOTO M HEHTPAIBHOIO YIJIa, UCIIOIb30BATh
TEOPEMBI O BIMCAHHBIX yIiaX, yriax MeXAy XOpAaMU (CeKyIIMMH) U
yrile MeXIy KacaTeIbHOM W XOPAOH IMpPHU PEIICHWH I€OMETPUYECKHX

3a7a4

6.9

BJ'Ia)IeTB IIOHATHUEM OIIMCAHHOI'O ‘ICTI)IpéXYFOJ'IBHI/IKa, IIPUMCHSTH

CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIbHUKA MPHU PEHICHUH 3a7a4

6.10

[IpuMeHATh TONYYCHHBIC 3HAHUS HA TPaKTUKE — CTPOUTH
MaTeMaTUYeCcKre MOJCNU IS 3a7a4 PEealbHOW JKU3HU U TPOBOIUTH
COOTBETCTBYIOIIIME BBIUYMCICHUS C TPUMEHEHHWEM TOJ00usS W

TPUTOHOMETPHH (TIOJIB3YACH, T/Ie HEOOXOAUMO, KATBKYISATOPOM)

9 KJIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUSA

6

I'eomerpust

6.1

3HaTh TPUTOHOMETPUYECKHUE (DYHKLIHUU OCTPBIX YIJIOB, HAXOJUTh C MX
IIOMOUIBIO PA3JIMYHBIE DJIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHHUKA
(«pemieHre  TPSMOYTOJIBHBIX — TPEYroJbHUKOBY). Haxomuts  (c

IMOMOIIIBIO KaJ'IBKYJ'IHTOpa) JAJIMHBI U YTJIbI JJIA HETAOIMYHBIX 3HAYECHUH

6.2

ITonw30BarbCs (I)OpMy.HaMI/I MMPUBCACHUSA u OCHOBHBIM




TPUTOHOMCTPUYCCKHUM TOXKACCTBOM IJII HAXOXKIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMU BCIINYMHAMUA

6.3

Hcnonp3oBare TEOpPEMBI CHHYCOB M KOCHHYCOB I HaXOXKICHUS
Pa3IUYHBIX 3JEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEyroIbHUKOBY),

IMPUMCHATH UX IIPHU PCHICHUN T'COMCTPHUICCKUX 3aaa4

6.4

Bnaners monsTHAME TpeoOpa3oBaHUS 1MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB TMOAO00HBIX (uryp. Ilosb30BaThes CBOWCTBAMH TIO0OUS
MPOU3BOJBHBIX (UTYP, YMETh BBIYHUCIATH JJIUHBI M HAXOJUTH YIJIBI Y
noAo0HbIX (uryp. [IpuMeHsTh CBOICTBAa MOAOOMS B MPAKTHUYECKUX
3aja4ax. YMeTb MPUBOAMTH NpUMEpbl MOAOOHBIX (uUryp B

OKpY’KaIoIlleM MUpe

6.5

[Monb30BaThCcs TeOpeMaMHM O MPOM3BEACHHM OTPE3KOB XOpJA, O

MIPOU3BEACHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOM

6.6

[lTonp30BaTbCcsi BEKTOpamMHu, MOHHMAaTb WX TE€OMETPUYECKHA U
bu3NYECKUl CMBICH, MPUMEHATh MX B PEIICHUU T€OMETPUYECKUX U
¢uznueckux 3anad. [IpuMeHATh ckalsipHOE MPOU3BEIECHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U yIIIOB

6.7

ITons30BaThCA MCTOJOM KOOpAWHAT HAa INIOCKOCTH, MPHUMCHATH €TI0 B

PEHICHUU T'€COMCTPUUCCKUX W IIPAKTUYCCKUX 3aJia4d

6.8

Brnagerp mOHATHSMH — TPaBWIBHOTO  MHOTOYTOJIBHUKA,  JJIUHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM W paJHaHHONW Mephl YIia,
YMETh BBIYMCIATH IUIOHIAAb Kpyra U ero uacteil. [IpumensTs

IMOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3aladax

6.9

Haxomutb ocu wiin LHEHTPB cUMMETpUU UTYpP, IPUMEHSTH JBHKEHUS

IIIOCKOCTHU B HpOCTCﬁMHX cIydgasax

6.10

[IpuMeHsAT, NOJyYEeHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh
MaTeMaTU4eCKue MOJIENIN Ul 3a/lad peaibHOM JKU3HU U IPOBOJUTH
COOTBETCTBYIOILIME BBIUMCIEHUS C [PUMEHEHHEM [oAoous H
TPUTOHOMETPUYECKUX (QYHKIMH (HOJB3ysAch, I/€ HE00X0IUMO,

KaJIbKYJISITOPOM)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
6 I'eomerpust
Hauansnele nonsaTus reomerpun. Todka, npsamasi, OTPE30K, JIyd. YToJ1. Buel
6.1 yriaoB. BeprukanbHple W cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [TapamienbHoCTh U epneHuKYAIPHOCTD IPSIMBIX
6.2 Cummerpuunbie  Qurypel. OCHOBHBIE CBOWCTBA OCEBOM  CHMMETPHH.
' [IpuMepsl cUMMETPHUH B OKPYXKAIOIIEM MUPE
63 OcHOBHBIE TOCTPOEHHS C MOMOIIBIO IUPKYJIS U JIMHEWKH. TpeyrojbHUK.
' BricoTta, Mmeanana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHbIE UM paBHOCTOPOHHUN  TpeyroibHUKH.  HepaBeHcTBO
' TPEYroJIbHUKA
65 CBoiicTBa ¥ TPU3HAKK PABHOOCIPEHHOTO TpeyroJibHUKa. [lpu3Haku
' pPaBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa M NMPU3HAKK NAapaUIeIbHBIX NPsIMbIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
' Bremnue yribl TpeyroibHHUKa
[IpsimoyronpHblii  TpeyrodbHUK. CBONCTBO MEIHWAHBI MPSIMOYTOJIBLHOIO
6.7 TPEYroJbHUKA, NPOBEIEHHOM K rumnoreHyse. Ilpu3Haku paBeHCTBa
' IPSIMOYIOJIBHBIX TPEYrOJIbBHUKOB. [IpSIMOYroibpHBIM TPEYroJbHUK C YIJIOM B
30°
HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OojblieM yrie W Oonblieil  CTOpoHe
TpeyroyibHUKa. [lepnenaukynsp u HaKIOHHas
6.9 l'eomerpuueckoe mecro Touek. buccekrpuca yriia W CepeaUHHBIN
' NEPIIEHIUKYISAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK
OKpy)XHOCTb M KpYyI, XopAa U JAUaMeTp, HX CBOWCTBA. Bzanmuoe
6.10 pacrnojio’)keHue OKpyxkHocTh u npsmoi. KacarenbHas u cekymas K
OKPYKHOCTHU
611 OKpyXHOCTb, BIHCAHHAas B yroyl. BrnucanHas W omnMcaHHas OKPYXHOCTU

TPEYTOJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 I'eomerpus

6.1 UYersipéxyrospauku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamneuus, paBHoOOKas Tparnenus, €€ cBoiicTBa U npusHaku. [IpsmoyroyibHas
' Tparnenus

64 Meron yaBoenust meauansl. LlenTpanbHas cummerpusa. Teopema Paneca u
' TEeopeMa 0 IPONOPIUOHATIBLHBIX OTPE3Kax

6.5 CpenHue TMHUY TpeyroJibHUKa U Tpanenuu. LIeHTp macc TpeyrojipHuKa

66 [Togo6ue TpeyronbHUKOB, KodpduiueHt nonodus. Ilpusnaku nonobus
' TPeYroJabHUKOB. [IpuMeHeHune no1o6ust mpy peeHn: MPakTUYECKUX 3a71a4
67 @opmynbl I TUIOMIAAU  TPEYrojbHHMKA, MapajiesnorpaMMa, pomba U
' Tparnenun

68 CpoiictBa TutOmanel reomerpudeckux Guryp. OTHOIIEHWE TUTOIIAIEH
' MoI00HBIX (huryp

6.9 Brrurcnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIbBHMKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHUN
' MPAaKTUYECKUX 337124

CuHyC, KOCHHYC, TAHT'€HC OCTPOIO yrjia MpPSAMOYI'OJbHOIO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKIECTBO.  [pUTOHOMETpUYECKUE
¢bynakuun yrios B 30°, 45° u 60°

6.10 Bnucannble M UEHTpallbHbIE YIJIbI, YroJ MEXJy KacaTelbHON M XOpAOH.
' VYTibl MEXy XOpJaMH U CEKYIIIMMU

6.13 Brrcannble v onMcaHHbIe YEThIPEXYTOIbHUKA

6.14 B3anmHOe pacnonoxeHue JBYX OKpykHocTed. KacaHue OKpyKHOCTEM.

OOu1re KacaTeabHbIE K IBYM OKPYXHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii YJIeMEHT COAePKAHUS
6 I'eomerpust
61 Cunyc, kocunyc, Tanrenc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUIECKOE
' TOXJIECTBO. DOPMYITBI IPUBEICHUS
Pemenue TpeyroabHUKOB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Perienue
6.2 NPaKTUYECKUX 3a7ad C MCIIOJIb30BaHHEM TEOPEMBbI KOCHHYCOB W TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme noao0us. [1loqoOre cCOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 TPOM3BEACHNUU OTPE3KOB XOPJI, TEOPEMBI O TIPOM3BEICHUHN OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bextop,  anmmHa  (MOAyNb)  BEKTOpa,  COHANpPAaBJIEHHBIE  BEKTOPHI,
65 MIPOTHUBOTIONIOKHO ~ HANpPAaBIICHHBIC BEKTOPBI, KOJUTMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpAIH HaJl BEKTOpaMHu. PaznoxeHne BeKTopa Mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunats! Bektopa. CkalsipHOE MPOU3BEICHNUE BEKTOPOB, IPUMEHEHUE LIS
' HAXOKJCHHS JUTUH U YIIIOB
JlekapTOBBI KOOPAMHATHI HAa TJIOCKOCTU. YPaBHEHUS MPSIMOM U OKPYKHOCTU B
6.7 KOOpAMHATAX, IEPECEUCHUE OKPY)KHOCTEH U TPSAMBIX. METOo/T KOOPIMHAT U €T
MIpUMEHEHHE
6.8 [IpaBuIIbHBIC MHOTOYTOJIBHUKA
6.9 JlnuHa okpyKHOCTH. ['pagycHas v paguaHHas Mepa yriia, BBIYHCICHUE JITHH JIyT
' OKPY>KHOCTEU
6.10 [Tmomanp kpyra, ceKTopa, CerMeHTa
6.11 JIBYOKEHUS] TJIOCKOCTH W BHYTPEHHUE CHMMeETpuu (uryp (3reMeHTapHbIe
' npezcrasienus). [lapamnensHbiii nepeHoc. [ToBopot




B coBpemenHOM 1U(pOBOM MHUpPE BEPOSITHOCTh M CTAaTUCTHKA MPUOOPETAIOT
BCE OOJIBINYIO0 3HAUUMOCTh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIOKEHUM, TaK
U UX pOJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esoBeKy. Bo3pacraer uncino
npodeccuii, Mpu OBIAJEHUU KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 007acTH BEpPOSTHOCTM M CTAaTUCTUKH, Takas TOATOTOBKA Ba)KHA ISt
MPOJOJKEHUsT 00pa30BaHMs U JIJIsl yCIEIIHON TPO(eCcCHOHATBHOM Kapbephl.

Kaxxplii 4enoBek MOCTOSTHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIIMNXCS Y
HEro JJaHHBIX. A JJis 000OCHOBAaHHOI'O MIPUHATHS PEIICHUS B YCJIOBUSX HEIOCTaTKa
win u30bITKa WH(POpMAIMK HEOOXOIMMO B TOM YHCJIE XOPOIIO ChOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

NMeHHO 103TOMY OCTpO BCTala HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOydaromuxcs GyHKIHOHATBHYIO TPAMOTHOCTD, BKIIOYAIOIIYIO B c€0sl B KaUeCTBe
HEOTHEMJIEMON  COCTAaBJSIOIICH  yMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHaJM3UPOBATh WH(POPMAIIHNIO, MIPEJICTABICHHYIO B Pa3IMUHbIX (popMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX PEAJbHBIX TIPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOUTH MPOCTEHIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIIMIIAMHU cOOpa, aHaJIu3a U
NpEe/ICTaBIIEHUs] JaHHBIX M3 PA3IMYHbIX cPep KU3HM OOIIEeCTBA U TOCYAapCTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. HM3ydeHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpTaHHU3allMU Mepedopa U MoJcyEéTa yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAAHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MareMaTuyecKuii pyHIaMeHT sl GOPMHUPOBAHUS KOMIIETEHIINH B
obnactu MHPOPMATHKN U MUGPOBLIX TeXHOJOTUH. [Ipy M3ydeHUH CTATUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OO0YyYalolmUXCs O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX €ro HccieqoBaHus, GOpMHUpYEeTCs NMOHMMAHHE POJIH
CTAaTHCTHKHU KaK MCTOYHHMKA COIMATBHO 3HAYMMOW MH(POPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU HEISIMU B CTPYKTYpE MPOTPAMMBbI y4eOHOTO
Kypca «BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOTO OOIIEro oOpa30BaHUS BBIIEICHBI
CIEAYIOIINE COAEpKaTeIbHO-MeToinueckue NuHuM: «lIpencraBienne JaHHBIX U
omucarelbHas CTaTUCTHKa», «BeposTHOCTHY, «ONeMEHTh KOMOWHATOPUKH,
«BBenenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBneHne MaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW Il (DOPMHUPOBAHUS HABBIKOB pPabOThI ¢ WHPOpMAIHEH: OT
YTeHHs] W WHTEpIpeTanuu WHPOpMAINK, TPEACTABICHHOW B Ta0nwiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TMPEACTaBICHHWS W aHaidu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUUYECKUX XApPAKTEPUCTUK CPEAHUX U PaCCEHBaHUS.
PaGotast ¢ maHHBIMH, OOydaromUecs y4aTCsi CUMTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIABUTATh, apryMEHTHPOBATb M KPUTUKOBATh IPOCTEUIIHME THUIIOTE3BI,
pa3MBIIUIATh HaJ (aKTOpaMH, BbI3bIBAIOIIMMHU W3MEHUYHMBOCTh, U OLEHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U IIPOLIECCHI.

NHTYUTHBHOE NpPENCTABICHUE O CIy4alHOW HM3MEHYMBOCTH, HCCIIENOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IA
U3y4EeHUsT TEOPUU BEPOSITHOCTEW. bousbplioe 3HAYEHHE HMMEIOT NPAKTUYECKUE
3a7JaHUsl, B YACTHOCTU OIBITHI C KJJACCUYECKUMU BEPOATHOCTHBIMUA MOJEIISIMH.

[loHsiTe BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOTO
coObrtus. Ilpm wu3ydeHun ydeOHOTO Kypca oOydaromiyecsi 3HAKOMATCA C
OPOCTEMIIMMU  METOJAaMHM  BBIYMCIIEHHUS  BEpPOSTHOCTEH B CIyYaillHBIX
JKCIIEpUMEHTaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXOJIaMU,
BEPOSATHOCTHBIMHU 3aKOHAMM, TO3BOJISIIOUIMMHU CTaBUTh M PeIlaTh O0JIee CIOKHbIE
3amayn. B ydeOHBIM Kypc BXOAST HayaldbHbIe NPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaOIIMUXCS C
MHO>KECTBAMMU M OCHOBHBIMM OINEpAlsIMU HaJl MHOXKECTBAMM, PacCMaTpUBAIOTCS
npUMeEpbl TPUMEHEHHs JUIsl PELICHUs 3a]ay, a TaKKe HCIOJIb30BaHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIPeIMETax.

B 7-9 xnaccax usydaercs yueOHBIH Kypc «BeposiTHOCT M CTaTUCTHKa», B
KOTOpBIM  BXOIAT paspensl: «lIpenacraBieHne NaHHBIX U ONHKCATENIbHAS
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOMHATOpUKW», «BBeneHue B
TEOPHIO TpadoBy.

Ha usyuenue yueOHOro kypca «BeposTHoCTh U cTatuctuka» orBoautcs 102
yaca: B 7 kinacce — 34 daca (1 ygac B Hemenwo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

[IpencraBiieHne NaHHBIX B BUAE TaOMuL, AUarpamm, rpadukoB. 3amnoiaHEeHHe
TaOJUI, YTEHWE U TMOCTPOCHUE JauarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpagukoB peanbHbIX NpoueccoB. M3pneuenne nndopmaiuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAlUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 3KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOsATHBIX U MPaKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJE
U B oOuiecTBe. MoHeTa U urpainbHas KOCTbh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pédbep U cymmapHas
creneHb BepiuH. [IpencraBienue o cBszHoctu rpada. Llenmu u mmxnsl. [yt B
rpadax. O6xon rpada (diiepoB myth). [IpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KUIIACC

[IpencraBienue qaHHBIX B BUE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, JJEMEHT MHOXECTBa, NOAMHOXeCTBO. Onepauun Haj
MHOKECTBaMH: OObEIUHEHUE, MepeceueHue, aomnoiHeHue. CBoiicTBa omeparnuii
HAJl MHOXECTBAMM: IEPEMECTUTEIBHOE, COYETATENIbHOE, paCIpPEIEIUTEIBHOE,
BKIItOUeHusa. Mcmonp3oBaHue Tpaduueckoro TMpefCcTaBICHUS MHOXKECTB s
OMMCAaHUS peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a7aY.

N3mepenue paccenBaHusd NaHHBIX. [[ucriepcust U CTaHOAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. CiydailHble  COOBITHS.
BepositHoct  coObITHi. OmNbBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU
coObrTusiMu. CoryuaiiHeiii BeIOOp. CBsI3b MEXAY MaJTOBEPOSITHBIMU U MTPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BHUCSIYEH BEpIIMHBI, CBSI3b MEXKAY YHUCIOM BEpLIMH U yucioMm pédep. IIpasuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTus. Juarpamma Oinepa. OObenuHeHUE U
nepeceueHue  cooObiTuil. HecoBmecTHble  coObiTusi. @opMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAs BEPOSITHOCTh. lIpaBuino ymHoxkenus. HezaBucumeble
coobiTud. IlpencraBienue skcriepuMeHTa B BUJIE JAepeBa. PeleHue 3amad Ha



HaxXO0XJICHHUE BEPOSTHOCTEW C MOMOIIBI0 JEpeBa CIy4allHOTO SKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAEe TaOIUL, JuarpaMM, TpaQuKoOB,
MHTEpHpeTalnus JaHHbIX. YTeHHe U MOCTpOeHHUE Tabull, AUarpaMM, rpadHuKoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyeTaHusi U yuciao couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpEe3Ka U U3 AYTU OKPY>KHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 10 NEPBOro yCIeXa.
Cepust ucnbiTanuii bepHyum. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CnyuaiiHasi BeJIMUYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
oXHuIaHue U gucnepcus. [IpuMepbl MaTeMaTHYECKOTrO  OXKHMJAHMS — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHUS BEJIMYMHBL. MarTeMaTH4ecKoe OXHUIAHUE U
JUCIIEpCUs CIy4YalHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUI
bepuymmy.

[lonsitue o 3akone OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
gacToT. Poiib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMSI MPOTPaMMbl Y4eOHOTO Kypca
«BeposITHOCTB M CTATUCTUKA» XapaKTEPUIYIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTHK{, I1IEHHOCTHBIM  OTHOIIEHUEM K JIOCTIDKCHHSIM  POCCUUCKHX
MaTeMaTHUKOB W POCCHUMCKOW MaTeMaTHYE€CKOW MIKOJbI, K HCIOJb30BAHUIO ITHUX
JOCTH)KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpaKaaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpaKJaHUHA W peasii3alliy ero
npaB, TMPEJACTaBICHHMEM O MaTeMaTHYECKHMX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUMN, MPOIEAYp T'PakIaHCKOTO oOliecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHUIO dTUUECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHUM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHON
JESTEIBbHOCTA M PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM W
MOCTPOCHUEM UHIUBUIYATbHON TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CIIOCOOHOCTHIO K OMOIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHUH, PACCYXKICHHUH, YMEHHUIO BUJIECTH
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIlME B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl YeI0BEYECKOM
NEATEeNIbHOCTH, ATAloOB €€ pa3BUTHUS M 3HAYMMOCTH JJIS PAa3BUTHUSI IUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MaTeMaTH4YEeCKOM KyJIbTYypOll Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIBCKOM
e TeIbHOCTH;



6) ¢usnmueckoe BocnmuTaHue, (POPMHpPOBAHHE KYJLTYPbI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETO
30pOBbs,  BEJIEHHUA  3J0pOBOro  oOpa3a KHM3HM  (3I0pOBOE  IUTaHUE,
cOaJaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryiaspHas ¢u3ndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) IKOJIOrM4eCcKoe BOCIIMTAHME:

OpUEHTAIIMEN HAa NMPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM ISl PEIICHUS 3a7a4
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIeW Cpenbl, IJIaHUPOBAHUS TOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUI JJIsI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX PoOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K U3MEHSIIOIMMCSI YCJOBHSIM CONMAJBLHON W TPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJeH, MpUoOpeTaTh B COBMECTHOM JEATETbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIUHU U3 OIbBITA IPYTUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHWA, B TOM YHCIE
bopMynHpoBaTh UI€U, MOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM UYHUCJIE
paHee HEW3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruyeckue JelcTBU:

e BBIIBIITH MU XapaKTEpU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUN MEXIy IOHATHAMH, (OPMYIUPOBATH
ONpENICJICHUS]  TOHATUW,  YCTAaHABJIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHEHHUS, KPHUTCPHH
MPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATH, (OPMYJIHUPOBATH U  MNPeoOPa3OBHIBATH  CYXKICHMS:
yTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE M OOIIHE,
YCJIOBHBIE;



BBISIBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (IIpsAMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIOKHBIE J10Ka3aTeIbCTBA
MaTEMaTU4YEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlUI0, MPUBOAUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoOco0 pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIIeHHs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C  y4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUIT MHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIMPOCH, (UKCUPYIONIUE NPOTUBOpEUUE, Npodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBICHUIO 0COOCHHOCTEMH
MaTEMaTHYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POpMYyTHUpPOBATH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAHUsA, OILIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBUTaTh
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUHU, ITaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM © HWIUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSIMUY,

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK MO KPUTEPHSM, MPEAIOKCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUAMU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B XOJ€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKA3bIBaTh MU, HALIEJIEHHbIE HA TIOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSMU JPYTHUX
YYAaCTHUKOB JHAJIOra, OOHApYKMBaTh PA3IMYM€ U CXOJCTBO MO3ULUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEJICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTa, CAMOCTOSTEIBHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAMBUAYATIbHON
paboThI MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATh 1EIb COBMECTHOM AESITEeNIbHOCTH, IJIAaHUPOBATh OPraHU3aIUIO
COBMECTHOW palOoThl, pacmnpenensTh BHUIbI padboOT, IOrOBapUBATHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFOJIEH;

y4acTBOBaTh B TpynmoBbIX ¢dopmax padboTel (0OCykaeHusi, o0OMeH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BHIMOJIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATH CBOM JCHCTBHSI C JAPYTMMH WIEHAMU KOMaHJbI,
OLIEHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHUBepcajibHbIe YyeOHbIe NeiCTBUSA

Camoopranmusanms:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIaH, aJrOPUTM pELICHUs 3a1aud (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yiabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IPU PEIICHUU 33/1a4H,
BHOCUTHh KOPPEKTHUBBHI B JAECSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WU HEIOCTUKEHUS LENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolUiCs TMOMYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEICTABICHHYIO B TaOnMIaX, Ha Jguarpammax,
MPEACTaBIsATh JaHHBIE B BHJI€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUYCHUM.

OnuceiBaTh W UHTEPIPETUPOBATH  PEATbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHMUS JIAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOEe, MeAuaHa, HauOOJIbllIee M HaWMMEHbIIee 3HAaYCHUS,
pa3max.

NmeTs mpencraBieHUe O CiIydyalHOM W3MEHUYMBOCTM Ha NIpUMEpax IEH,
(bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOydennss B 8 kJjacce oOyYaromMiicsl TOMYYUT CIICIYIOIINE
IpEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(OpMAIUIO, TPEICTABICHHYIO B BHJIEC
TabyIuLl, TuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUJE TAaOJUI], AHArpamm,
rpaduKoB.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTelIel: CpeIHUX
3HAUEHUN U Mep pacceuBaHus (pa3Max, JUCHEPCHs U CTAHIAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUNW M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIy4aliHBIX COOBITUM B OMBITaX, 3HAsI BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM UHCJIE B OMNbBITAX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIy4alHOrO SKCIEPUMEHTA,
quarpamMMbl Disepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHSATHUSIMH: MHOXECTBO, IOJMHOXECTBO, BBIINOIHATH
omepanMyi HaJ MHOXECTBaMHU: OOBEIWHEHUE, TIEpeceueHue, IOMOJTHEHHE,
MIEPEUUCIISITh 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACcTaBICHHE MHOXKECTB M CBSI3EH MEXKITY
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a1a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kijacce 0Oy4yarOUIUMUCS TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIbTATHI:

N3Bnekarr u mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPEACTaBISAThH
JaHHBIC B BHJIC TAOJIMII, TUarpaMm, IpauKoB.



Pemate 3amaunm oOpraHM3oBaHHBIM TI€peOOpPOM BApHUAHTOB, a TAaKKE C
HCII0JIb30BAaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIBHBIE XAPAKTEPUCTUKU 11 MACCHUBOB YMCIIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAaU€HUM M 4acTOThI COOBITHS, B TOM YHCIE MOJb3YSICh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIy4ailHBIX COOBITUN B M3YYEHHBIX ONbBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
VCIIBITAHUH J10 IIEPBOI0 yCIexa, B CEPUAX UCHBbITAaHUN bepHyiu.

Nmerp mnpencraBieHUE O CIyYalHOM BEJIMYMHE U O pPaCIpPENeIICHUU
BEPOSATHOCTEH.

Nmerp mnpencraBieHUE O 3aKOHE OONBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIKX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM H(PPOBbIE
Ne n/m pasi Konrpoabsnbie | IIpakTnueckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
1 II 7 2
PEACTABIICHIE NATHBIX https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Omucarenmsra crarneTika 8 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 1
3 CotyqaiHas HIMCHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BE/ICHHC B TEOPHIO IPaGoB https://m.edsoo.ru/7f415fdc
BeposTHOCTB ¥ yacTOTa CITy4aiiHOTO bubnuoreka [IOK
5 4 1
COOBITHUS https://m.edsoo.ru/7f415fdc
6 O0o001Ienne, cucTeMaTH3aLMs 3HAHUH 5 2 Et?[ij?ll;ln?;iic{_.[ral?{MlS fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugposBbie
Ne n/m pasi Kourpoabusie | IIpakruyeckue (mucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
1 IT 7 4
OBTOpEIHE Kypca [ xacea https://m.edsoo.ru/7f417fb2
9 OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
M 4
3 Hoxectpa https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
4 B 0 6 1
CPOATHOCTE CHYAARHHOTO COOLITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO pagon https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Catysaidnsie coGbITHs 8 https://m.edsoo.ru/7f417fb2
7 O0o001Ienne, cucTeMaTH3aLMs 3HAHUH 4 2 ft?[i?/?ﬂ?(iiii(ﬁ?/fﬂl? fo2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KoaunuecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 II 4
oBTOpeHKe Kypca 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
2 4 1
DIEMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpOSITHOCTh 4 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henbrranus bepryuim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
5 C 6
AIyHaHHas BETHHHIHA https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 00600 10 1
ODIICHHE, KOHTPOTH https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontposbnble | IIpakTndeckue Aara wpposbie
Bcero u3yyeHusi | oOpa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
1 [IpencraBneHue NaHHBIX B 1 bubmmoreka [JOK
Tabnumax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckrie BBIYMCIEHUS IO 1 bubnuoreka [IOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u nHTEpIpeTans 1 bubnuoreka [IOK
TAOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabota "Tabmuier" 1 1
I'paduaeckoe mpencraBieHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOUATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
UreHue 1 MOCTPOEHUE JUarpamM.
6 [Tpumepsl neMorpapuaecKux 1 bubmorexa [OK
https://m.edsoo.ru/863ed602
JrarpaMm
7 [IpakTrueckas pabora 1 1 bubnunoreka [IOK
"Tuarpammer" https://m.edsoo.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bu6nuoreka LIOK
apupmeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnosslie Habopbl. CpeHee 1 bu6nuoreka LIOK
apu(pmMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana 4rcioBoro Habopa. 1 bu6nmoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y CcTONYUBOCTH MEAHUAHBI

https://m.edsoo.ru/863edb3e

Mennana 4ucIIoBOTO Habopa.

1 YCTOHYHUBOCTh MEIUAHBI
12 [IpaxTnueckas padora "Cpennue bubnuoreka [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
HawubGomnpuiee n HauMeHbIIee
13 3HAUEHUS YUCIIOBOTO Habopa. Bubnuorexa LIOK
https://m.edsoo.ru/863ee07a
Pazmax
HawubGomnpuiee n HauMeHbIIICe
14 3HAYEHMS YUCIIOBOTO Habopa.
Pazmax
HawubGomnpuiee n HauMeHbIIICe
15 3HAYEHUs YUCIOBOro Habopa.
Pa3zmax
KonTtponbHas pabota mo remam
16 "[IpencraBineHue TaHHBIX. bubmorexa [IOK
https://m.edsoo.ru/863ee390
OmnucarenbHas CTaTUCTHKA"
17 Cny4alinasi UBMEHUYHUBOCTh bubmuoreka [IOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaUE€HHUI B MACCUBE bubmuoreka [IOK
JTaHHBIX https://m.eds00.ru/863ee69¢c
bubmuoreka [IOK
19 Ipynmipoka https://m.edsoo.ru/863ee9d0
20 I'mcrorpaMmsbl
bubnuroreka [JOK
21 I'nerorpasst https://m.edsoo.ru/863eeelc
29 [Ipaktuyeckas padota "Ciydaiinas bubnuoreka LIOK

U3MEHYMUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepmnHa, pedpo.

23 [Ipencrasnenue 3a1a4u ¢ MOMOIIBIO bubmmorexa LIOK
https://m.edsoo.ru/863eef52

rpaga
CreneHb (BaJICHTHOCTD) BEPILUHBIL.

24 Yucno pédep u cymmapHasi CTeTieHb Bubnuorexa LIOK
peprm, Llerm 1 i https://m.edsoo.ru/863efOba

o5 Henp u nuxan. [Tyts B rpade. bubnuoteka [IOK
[Ipencrasnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236

%6 [IpencraBnenue 06 bubnuoreka [IOK
OPHEHTHPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

7 City4aliHbI/ OTIBIT U CITyYaiiHOE bubnuoteka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa COOBITHSL.

o8 PoJib ManoBepoOSTHBIX U bubnuoreka [IOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITUH B TIPUPOJIE M B OOIIIECTBE

29 Mounera u urpanbHasi KOCTb B
TEOPUHU BEPOSATHOCTEH

30 [IpakTuueckas pabora "HacroTa bubmuoreka [IOK
BbINaJcHUA opia" https://m.edsoo.ru/863ef8a8
KountponbHas pabota no remam

31 "CiyyaliHasi "3MEHUUBOCTb. bub6nuoreka LIOK
I'padbl. BepositHOCTB cityuaitHOTO https://m.edsoo.ru/863f0186
coObITHS"

32 [ToBTOpEHnue, 0600IICHNE. bubnuroreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 060061ICHNE. bu6nmoreka [JOK

OmnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/863efbaa



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, oboOIIeHNE. 1 bubmmoreka [IOK
BeposTHOCTB CiTy4aiiHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KJIACC

KoJynuecTBO 4acoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabnsbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
1 [IpencraBnenue naHHBIX. 1 bubnnoreka [IOK
OmnucarenbHas CTAaTUCTHKA https://m.eds00.ru/863f029e
9 CrnyuaiiHast "3MEeHYMBOCTh. CpeHue 1 bubnuoteka [IOK
YUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHs. BepositTHoCcTH 1 1 bubnuoteka [IOK
YaCTOTHI https://m.eds00.ru/863f0578
Knaccuueckue moaenu Teopuu
4 BEPOATHOCTEH: MOHETA U UTpajIbHAas 1 bubmmorexa [JOK
p ’ p https://m.edsoo.ru/863f076¢
KOCTb
bu6mmoreka [JOK
5 O 1
THTOHCHHA https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
6 S 1
Jlucnepens HeioBoro Habopa https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YUCIIOBOTO 1 bu6nmnoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacCceUBaHMS 1 bubmorexa [OK
P p https://m.edso0.ru/863f0ea6
bubnmoreka [JOK
9 M 1
HOZCECTBO, HOAMHOMCECTBO https://m.eds00.ru/863f1180
0] :
Tepaiuy HaJi MHOKECTBAMHU BuGmiorexa LIOK
10 o0BeIMHEeHNE, TIEpeceUeHUE, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTEHHOE,

bubmuoreka [IOK

11
COYETaTEIbHOE, PACIIPEICTUTEIIBHOE, https://m.edsoo.ru/863f1784
BKJTFOUCHHS

12 I'paduueckoe npencraBieHmne bubnuorexa [IOK
MHOKECTB https://m.edsoo.ru/863f198c

13 KonTponbHas paboTa no remam
"Cratuctuka. Muoxxectna"

14 DOneMeHTapHble coObITHS. CllydaiiHbIe bubnuoteka [IOK
COOBITHS https://m.edsoo.ru/863f1ldec
brnaronpustcTs e

15 3J1eMeHI;a HbIE ZI(;)6H:ITI/I${ brommorexa [TOK

p o https://m.edsoo.ru/863f1dec
BepostHocTr coObITHI
biaronpustcTByromue
16 3neMeHIT)a HBIC }C/I(;)6HTI/I${ brbmmorexa [OK
p o https://m.edso0.ru/863f1f72
BepostHocTH COOBITHI
OnBbITHI ¢ paBHOBO3MOKHBIMU
bu6mmoreka [JOK
17 3JIEMEHTAPHBIMHU COOBITHSMHU.
.. https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
OnBbITHI ¢ PaBHOBO3MOKHBIMU
bubmuoreka [IOK
18 3JIEMEHTAPHBIMU COOBITHSIMHU.
.. https://m.edsoo.ru/863f21ca
Crnyyaiinbiii BEIOOD
[IpakTuueckas pabora "OmNbITH €
bu6nmoreka [JOK
19 PaBHOBO3MOKHBIMH dJIEMEHTAPHBIMU
" https://m.edso0.ru/863f235a
COOBITHAMH
bubnmoreka [JOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa 1epeBa: €IMHCTBEHHOCTD bubnuoreka [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IIYTH, CyLIECTBOBAHUE BUCSIYEH
BCPUIWHBI, CBA3b MCKY YHUCIIOM
BEPIIMH U YUCIIOM PEOEP

https://m.edsoo.ru/863f2bac

22 [IpaBuino yMHOXEHUS bubmmorexa [OK
p ™ https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
23 I1
PABIIIO yMHOMCCHIA https://m.edsoo.ru/863f2e36
bu6mmoreka [JOK
24 I1 0
POTHBOTIONONHO® COLLITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Diinepa. O0beiuHEHUE U bubnuoreka [IOK
nepecevyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecosmecTHble coObITs. Dopmyna bubnnoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmecTHbie coObITHS. DOpMyIia bubnnoreka [IOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuio yMHOKEHHUS BEPOSTHOCTEH.
P M P bu6mmoreka [JOK
28 VYcnoBHas BEpOSTHOCTb.
https://m.edsoo.ru/863f38ae
HezaBucumpie coObITHs
[IpaBuio yMHOKEHHUS BEPOSTHOCTEH.
P ™ P bu6mmoreka [JOK
29 VYcnoBHas BEpOSTHOCTb.
https://m.edsoo.ru/863f3b06
HezaBucumpie coObITHS
30 [IpencraBnenue ciry4aitHOTo bu6nmoreka [JOK
SKCIIEPUMEHTA B BUJIE JIEpEeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasnenue cirydaiiHOTO bubnuoreka LIOK
JKCIIEpUMEHTA B BUJIE A€pEBa https://m.edsoo.ru/863f3f20
IT , 0000 .
OBTOpEHHE, 00001IeHIE BuGmorexa LOK
32 [IpencraBnenue JaHHBIX.

OmnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/863f4128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bubmuoreka IIOK

33 losropene, obobmenne. Ipager ! https://m.eds00.ru/863f4312
KonTtposnsHast paboTa mo Temam
34 "Cny4aiinbie coObITHS. BeposSTHOCTB. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
New/m | Tema ypoka Kontposnbnble | IlpakTuyeckue Aara wpposbIe
Bcero u3yyeHusi | oOpa3oBarTe/ibHbIE
padoTbI padoThI pecypen
bubnuoreka [IOK
1 HpenctaBeHite AGHHEX 1 https:// m.edso;_.[ru/863f47ea
bubnnoreka [IOK
2 OnucarenpHas CTaTUCTUKA 1 httos://m.e dso;_.[ru 18634764
3 Onepanuu Haj COOBITHSIMU 1
HezaBucumocTs coObITHI 1
5 KombunaropHoe npaBuio 1 bubnnoreka [IOK
YMHOXEHUS https://m.edsoo.ru/863f4e16
5 [TepecranoBku. @akTopual. 1 bubnnoreka [IOK
CoderaHus 1 4NCIO COYECTAHUN https://m.edsoo.ru/863f4e16
bubnuoreka [IOK
! Tpeyrompimmic Hackas 1 https:/ m.edso;_.[ru/863f5014
[IpakTuueckas pabora
3 "Beruncienue BEposSTHOCTEH ¢ 1 1 bubnunoreka [IOK
HCIIOJIb30BaHUEM KOMOWHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKIM 371eKTPOHHBIX Tabmuir"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHplii BEIOOpP TOUKH U3 1 bu6nuoreka LIOK
(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyI'¥ OKPYKXHOCTH
10 I'eomeTpuueckast BEpOSTHOCTD. 1 bubnuoreka [IOK

Crydaiinblii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(GUrypsl Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPYXHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
Crydaiinelii BEIOOpP TOUKH U3

bu6mmoreka [JOK

11
(burypsl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
U3 IyT'¥ OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHblii BHIOOP TOYKH U3 bubnuoteka [IOK
(burypsl Ha IJIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5e10
U3 TyT'U OKPYXKHOCTH
HcnwiTanue. Ycnex u Heynaya.
13 Cepus MCIIBITAHUM 0 IIEPBOTO bubmorexa [OK
p p https://m.edso0.ru/863f6162
ycrexa
UcneiTanue. Ycnex u Heygaya.
14 Cepus UCOBITAaHUN 1O IIEPBOTO bubmorexa OK
P P https://m.edso0.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygaya.
15 Cepus UCTIBITaHHUH JI0 TIEPBOTO
ycrexa
Hcneiranusa bepuyin.
16 BeposiTHOCTH COOBITHIT B CEpUU Bubmmorexa LIOK
P . P https://m.edsoo.ru/863f64d2
ucneiTanuii bepHymnnu
Ucneiranusa bepnyinu.
N bubmuoreka [IOK
17 BepostHOCTH COOBITHI B cepuu
. https://m.edso00.ru/863f6680
ucnbiTaHui bepHymim
18 IIpakTnyeckas padota "VcnbITaHus bubnuoreka LIOK
bepuymm" https://m.edso0.ru/863f67de
19 CnyygaiiHas BelIMYMHA U bubnuoreka [IOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacrpeeneHue BEpOATHOCTEN

https://m.edsoo.ru/863f6b44

Marematnueckoe OXUIaHUE U

bu6mmoreka [JOK

20
JIUCTIEPCHS CITYYaiiHON BETUYMHBI https://m.edsoo.ru/863f6da6
ITprmMepsl MaTeMaTHYSCKOTO
21 0;11[:1/1 a}II)I/Iil KaK TEOPETHYECKOTO bubmorexa [OK
A p https://m.edso00.ru/863f6f86
CPeIHETO 3HAYCHHUSI BEIMIMHBI
bu6mmoreka [JOK
22 TTousarue o 3axkoHE OOJIBIINX YHUCEN
https://m.eds00.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnuoreka [IOK
TMOMOIIBIO YaCTOT https://m.edso00.ru/863f7652
24 [Ipumenenue 3akoHa 60IBIINX bubnuoreka [IOK
qucen https://m.eds00.ru/863f7116
o5 O06o06meHre, cHCTeMaTH3aNS bubnuoreka [IOK
3HaHui. [IpeacraBienne qJaHHbIX https://m.edso00.ru/863f783c
%6 O0o001enue, cucTreMaTH3aIus
3HaHUH. OnmcaTenbHast CTATUCTHKA
O0o001Ienne, cuCTEMAaTU3aLM
27 sganuii. [lpencrasienne qaHHBIX bubmorexa OK
- bea A ' https://m.edsoo.ru/863f893a
OmnucarenbHas CTATUCTHKA
O0001IeHne, CHCTEMATH3 AL
. . bubnuoreka [IOK
28 3HaHUH. BeposITHOCTB cirydaiiHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0001enne, cucTeMaTH3aIus
29 3HaHuM. BeposTHOCTH cinydaitHOTO bubnmnoreka [JOK
COOBITHS. DIEMEHTHI https://m.edso0o.ru/863f7c9c
KOMOUHATOPHKH
30 O06o01eHne, cucTeMaTH3aus bubmuoreka [IOK

3HAHUH. DJIEMEHTEI

https://m.edsoo.ru/863f7e54



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54

KOMOMHATOPHKH

O0001menne, cucreMaTu3alus
3HAHHUH. DJIEeMEHTHI

bu6mmoreka [JOK

31 1
KoMOuHaTopukH. CiydaiiHbie https://m.edsoo.ru/863f8408
BEJIMYUHBI M pacIpeieICHUs
O06006111eH1E, CUCTEMATU3ALIMS
. . bubnuoteka [IOK
32 3HaHUH. CllyyaliHble BEJIMYUHBI U 1
https://m.edsoo.ru/863f861a
pacrnipesenenus
33 HToroBast KOHTpOJIBHAS PabOTa 1 bubmorexa [OK
https://m.edsoo.ru/863f8b56
34 O0o001enue, cucTeMaTH3aIus 1
3HAHWUU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThHI 0CBOEHHUSI OCHOBHOI
MPOBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111€er0 00pa30BaHus
pe3yJjbTara
5 BepostHocTh U cTaTucTHKA
Uwutarh nHGOpMAIIHIO, TIPEJCTABIICHHYIO B TAOIHIIAX, HA JUArpaMMax,
5.1 NPEACTaBIATh JIaHHbIE B BHAE TaOJMIl, CTPOUTH JHArpamMMbl
(cTosiOMKOBBIE (CTOIOUATHIE) M KPYTOBBIE) IO MACCUBaM 3HAYCHHI
£ 5 OnuceiBaTh W HWHTEPIPETHPOBATh peallbHbIC YHCIOBBIC JIaHHBIC,
MpeCTaBICHHBIC B TAOIUIIAX, HA TUarpaMmax, rpadukax
Hcnonmbs3oBaTh TUTSt OTTHCaHUS JTAaHHBIX CTaTHCTHYCCKUE
53 XapaKTEPUCTHKU: CpelHee apuPpMeTHIeCKoe, MeIMana, HanbobIIee U
HauMEHbIIIee 3HAaUCHUs, pa3Max
NmeTs nipeacTaBieHue o ciydailHON M3MEHYMBOCTH Ha IPUMeEpax IIeH,
5.4 GU3NYECKUX  BEIIUMYWH, AHTPOIIOMETPHYECKUX  JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTONYMBOCTH
8 KJIACC
Kona .
IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
NpoBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUS
pe3yJjbTara
5 BeposTHOCTB U cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BUje TaOnuL, auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUE
TabmuL, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHCTUYECKHX IOKa3aTelneil:
5.2 CpeIHUX 3HAYCHWH U Mep pacceuBaHus (pa3Max, AUCIEpPCHS U
CTaH/IaPTHOE OTKJIIOHEHHE)
5.3 HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHIA, B TOM




YUCJIe 10 Pe3ysibTaTaM U3MEPEeHUN U HAOIIOCHUIA

HaxomuTe BepoSTHOCTH cCllydallHbIX COOBITMM B OIBITaX, 3Has

2.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUI, B TOM 4YHCIIE€ B OIbITaxX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMU
- Hcnonb3oBath  rpaduyeckue  MOJENHM:  JEPEeBO  CIy4aifHOTO
' 9KCIIEpUMEHTA, TUarpaMMbl Diijiepa, YicIoBas Ipsmast
OnepupoBaTh TOHSTHUSIMH: MHOXECTBO, IMOJMHOXKECTBO; BBHITIOIHATH
56 omepanuy  HaJd  MHOXECTBaMHM:  OObEIMHEHHE, IepeceueHue,
' JIOTIOJTHEHHE; TIEPEUUCIIATE 3JIEMEHTHI MHOYKECTB, TPUMEHSTH CBOMCTBA
MHOKECTB
Wcnonb3oBarh rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBsI3€il
5.7 MEXTy HUMH TSI OMTUCAHWSI IIPOIIECCOB U SIBJICHUH, B TOM YHCIIE TIPU
pelIeHn  3a1a49 U3 APYruX yIeOHBIX MTPEIMETOB U KYpCOB
9 KVIACC
Koxn .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJjbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX WCTOYHHMKAX B BHJE TaOJHI], JuUarpaMm, rpauKoB,
IPEJCTaBIISTh JaHHBIE B BUJIE TaOIHII, AUarpamMmm, rpadukos
- PemaTh 3agaun opraHu3oBaHHBIM NEPEOOPOM BapHUAHTOB, a TaKKE C
. UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB
Hcnonp3oBaTh  ommcareNbHbIE — XapaKTEPUCTUKUA  JUII  MAacCHBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM UHCJIE CpPEAHHE 3HAYCHHUS M MEpHI
paccenBaHus
£ 4 HaxomuTh 4acTOTHI 3HaUYe€HWH M YACTOTHI COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3y/IbTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOACHUH
HaxonuTb BepoSTHOCTH ClIydaifHBIX COOBITHI B U3yUYEHHBIX OTBITAX, B
5.5 TOM UYHCI€ B ONBITaAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU

CO6BITPI$IMPI, B CCpUAX HUCIBITAHUN 110 MEepBOro ycrecxa, B CEpUAX




UcIbITaHUN bepHyiu

HNmers mpencraBiieHHE O CIIy4allHOW BEIWYMHE M O PacCIpeiciICHUU

5.6

BEPOSITHOCTEH

HNmets mpencraBieHue o 3aKoHE OOJIBIINX YKCENl KaK O MPOSBICHUU
o.7 3aKOHOMEPHOCTH B CIy4YallHOM W3MEHYMBOCTHM U O pOJM 3aKOHa

OOJIBIINX YUCEII B IPUPOJIE U OOLLECTBE




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
5 BeposTHOCTb U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUAE TaOJiHI, AuarpaMM, rpadukoB. 3amojHeHHE
TabMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) U
5.1 KpyroBbix). YreHue rpaduKoB peanpHBIX IpoleccoB. V3BiedeHue
“HPOpMAlUU W3 JUarpaMM W TaOJuIl, WCIOJIh30BAHUE W HWHTEPIIPETAIIHS
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: cpeAHee apudMeTHdeckoe, MeauaHa, pa3Max,
5.2 HanOoJIbIIIee U HAUMEHBIIIEE 3HAUCHHsI HAabOpa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CnyyaliHbplii SKCHIEpUMEHT (OIBIT) M cilydailHoe coObiTHe. BepositTHocTh u
5.3 gacToTa. Poib ManoBepOSATHBIX W MPAKTUYECKUA AOCTOBEPHBIX COOBITUH B
npupoe u B oOuiecTse. MoHeTa u UrpajibHasi KOCTb B TEOPUU BEPOATHOCTEH
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
£ 4 creneHb BepmuH. [Ipeacrasnenne o cBszHoctu rpada. lenu u ksl [Tytn
' B rpadax. OOxonq rpada (ditepoB myth). IlpencraBienne 00
opueHTupoBaHHOM rpade. Pemenue 3agau ¢ momouisio rpados
8 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAePKAHUS
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBieHue qaHHBIX B BUJE TaONHUII, AUArPaMM, TparKOB
5 MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXeCTBO. Onepauuud  Hax
' MHOXECTBaMU: 00bEIMHEHHE, IEpeceUeHre, JIONIOTHEHUE
53 CBoiicTBa onepanuii HaJi MHOKECTBAMM: IEPEMECTUTENBHOE, COUETATENBHOE,
' pacnpeneauTeNbHOE, BKIFOUEHUS
£ 4 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOMXECTB IJIS OMUCAHUS

PCATBHBIX TPOLECCCOB U SIBJIGHI/Iﬁ, IIpU pCIICHUU 3a1a4.




N3mepenne paccernBaHus NaHHBIX. JUcnepcuss U CTaHAAPTHOE OTKIIOHEHUE

>0 YHCIOBBIX HA0OpOB. JlMarpaMmma paccenBaHUsI
DOneMeHTapHbIe COOBITHS CiydailHOTO ombiTa. CliydaiiHbie  COOBITHSI.
56 BepostHoct  coObITHIL. ONBITEI ¢ PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMH
. coObiTusiMu. CiydaiiHplii  BbIOOp. CBSI3b MEXAY MAaJOBEPOATHBIMU U
IPAKTUYECKU JOCTOBEPHBIMU COOBITHSMU B IIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa [J€peBbEB: EIUHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE
o.7 BUCSAYEH BEpUIMHBI, CBA3b MEXK/1Y YHCIOM BEPILIUH U yuciioM pédep. [IpaBuio
yMHOKeHus. Pemienue 3aa1a4 ¢ nomousto rpagos
[IpotuBomnonoxkupie  coObiTus. Juarpamma Oiinepa. OObenuHEeHUE U
5.8 nepecedenue coOblTuil. HecoBMmectHble coObiTua. dopmyna  ciokeHus
BEPOATHOCTEN
59 VYcnoBHas BeposaTHOCTE. [IpaBuino ymHoxenus. HezaBucrumbie cOOBITHS
[IpencraBnenne »sKcnepumMeHTa B BUAe JepeBa. PemieHue 3amad  Ha
5.10 HAax0’KJICHHE BEPOSTHOCTEN C MOMOUIBIO JEPEBA CIIYHaHOTO HKCIIEPUMEHTA,
JuarpaMm Junepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
5 BeposTHOCTB M cTaTuCTHKA
[IpencraBnenue TaHHBIX B BUJAE TaOIUL, AUarpamm, rpadukoB, HHTEpIIpeTaLus
5.1 JMaHHBIX. UTeHHWE M MOCTpOEHHE TaOJIMII, JUarpaMm, IpauKoB MO peaabHBIM
JTAHHBIM
5.2 [TepecTanoBKM U pakTOpHAT
5.3 CoueTraHus U YUCIIO COYETaHHUN
5.4 Tpeyronsauk Iackans. Pemenue 3agay ¢ ucnosib30BaHueM KOMOMHATOPUKU
- I'eomerpuueckass BeposTHOCTb. CiydaiHbli BbIOOp TOUKH M3 (UIypel Ha
' IUIOCKOCTH, U3 OTpe3Ka U U3 JYTH OKPYKHOCTH
5.6 UcnsiTanue. Yenex u Heynada. CepHst UCTIBITAaHUM 10 IEPBOTO ycrexa
57 Cepus ucnbeiTanuii bepHymin. BepostHocTu coOBITHII B cepuu HUCIBITAaHUN
. bepuynnn
5.8 Crydaiinas BeTMYMHA U paciipeiesieHle BepOsITHOCTEeN




MaremaTu4eckoe OXWJaHuC MW JUCIICPCHUA. HpI/IMepr MaT€MaTUu4CCKOI O

> 0>KMJIaHHSI KaK TEOPETUYECKOTIO CPEHErO 3HAUCHNUS BETMYUHBI

510 MareMaTnueckoe OXUJAHUE M JUCIEPCHs CIIy4alHOW BEJIIMYUHBI «YHUCIIO
. YCIIEXOB B CEpUHU ucnbITaHuil bepHyim»

511 [Tonarue o 3akoHe OonbIIMX 4YKceN. M3MepeHne BEpOSITHOCTEW C MOMOIIBIO

yacToT. Posb 1 3HaueHMe 3aK0HA OOJIBIIKX YUCEI B IPUPOJIE U OOLLECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPoBePsSIeMOro
TpeOOBaHUA

IIpoBepsiemble TPeOGOBaAHUSA K IPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 001IIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEPALUU
HaJl MHOXXECTBaMH; YMEHHUE ONEePUPOBATh MOHIATUIMU: rpad, CBSI3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX IPHU PEIICHUH 3a]a4; YMEHHE HCIIOJIb30BaTh
rpajguueckoe TMpeACTaBIE€HUE MHOXKECTB Ul ONMCAHUS peallbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELLIEHUH 33/1a4 U3 IPYTUX Yy4EOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: OIpEACIICHHuEe, AaKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  pacrno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHMs, IPUBOAUTH IPHUMEPbl M  KOHTPIPUMEPBL, CTPOUTh
BBICKAa3bIBaHUS M OTPULIAHUS BBICKA3bIBAHNI

VYMmenne OINICpHUpPOBATH IIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC U
COCTAaBHOE YHCIIO, JCIUMOCTh HATYpaJIbHBIX YHCEI, MPU3HAKH JICTUMOCTH,
[IeJI0€ YMCII0, MOJIYJb YKCIa, OOBIKHOBEHHAs! IpOOb M JeCATUYHAs APOOb,
CTaHJAPTHBINA BUJ YMCJa, pAlIOHATIbHOE YHCIO, UPPALUOHAIBHOE YHUCIIO,
apudMeTUYECKU KBAAPAaTHBIH KOPEHb;, YMEHHE BBINMOJHATH JIEUCTBUS C
YHClIaMi, CPaBHUBATh M YIOPSAOYMBATh YUCIA, MPECTABIATH YHMCIa Ha
KOOPJIMHATHOU NPSIMON, OKPYIISTH UYWCIA; YMEHUE JeNaTh MPUKUAKY M
OIICHKY PE3yJIbTaTa BBIUYUCIICHHIA

YMeHue omnepupoBaTh MOHSATHSIMHM: CTENEHb C IENbIM I[OKazaTeseM,
apudmeTnyecKuil KBaJpaTHbI KOPEHb, MHOTOUWIEH, ajredpanyeckas qpoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOHl cTeneHu OoJiblie
€MHULIBI; YMEHHUE BBIMOJIHATH pacuy€rbl mo ¢dopmynam, mpeodbpazoBaHUs
HENbIX, JPOOHO-PALMOHAIBHBIX BBIPAXXEHUH M BBIPAKEHUN C KOPHSMH,
pa3ioXKeHNue MHOTOYIEHA Ha MHOXKHUTEIH, B TOM YHCIIE€ C UCIOJIb30BaHUEM
(dhopMyI pa3HOCTH KBAIPaTOB U KBAApaTa CyMMBI U Pa3HOCTH

YMeHue ONCpUpPOBaATh IOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C r[epeMeHHoﬁ;
YMCHHEC  pCIIaThb JIMHEWHBIE U KBaApaTHBIC  yYpaBHCHUA, ,Z[pO6HO'
paluOHAJIbHBIC YPABHCHUS C OJIHOH nepeMeHHoﬁ, CUCTCMBI IBYX JIMHEHNHBIX
ypaBHeHHfI, JIMHEMHBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAAPATHBIC U I[p06H0'
padluOHAJIBHBIC HEPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHUCIIC IIpU
peHICHUN 3a4a4 W3 APYrux HpeIMETOB MW HNPAKTUYCCKHUX 3aldayd; YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYIO IIPAMYIO U KOOPAHHATHYRO IINIOCKOCTH JIA
I/1306pa)KCHI/I$I pCI_I_IeHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (YHKUUS, TpaduK (QYHKIUH, HYIHA
(GyHKLIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pPACTaHMS,




yObIBaHusl, HauOoJiblllee W HAMMEHBIIEEe 3HAYCHUS (YHKIUH;, YMEHHE
OTEPHPOBATH TOHATHAMU: TpsAMas TMPONMOPIHOHAIBHOCTh, JIMHEHHAs
¢bynkuus, KBajgpaTuuHas (QYHKOUS, OOpaTHas MPONOPLUHUOHAIBHOCTS,
napaboJa, runepooa; yMeHue CTpOUTh rpaduku (yHKIMNA, UCHOIB30BAThH
rpaduKy Uil OTPEACICHUS CBOWCTB IPOIECCOB M 3aBUCHMOCTEH, Ui
pemieHusl 3agady W3 JPYruX Y4eOHBIX MNPEIMETOB W PEaJbHON >KU3HHU;
YMEHUE BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY BETMUYMHAMH

YMenune OIICpHUPOBATH MOHATHAMU: MMOCICAOBATCIILHOCTD, apmbMeTqucxaa
M TeoMeTpUuYecKas IMPOTPEeCCHU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarTebHOCTeH, (HOPMYIIBI CYyMMBI W OOIIETO WIEHA MPU PEIICHUH
3a/1a4, B TOM YHCIIe 3a7a4 W3 JAPYruX y4eOHBIX MPEIMETOB U pealbHOMN
KNU3HN

YMeHue pemrats 3a1a4M pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb IMOKYIOK M YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpaBJIEHUS JHMYHBIMHU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUsS, HEPABEHCTBA U
CHUCTEMBI TI0 YCIOBHMIO 3aJa4yd, MCCIENOBATH IIOJIYYEHHOE PEUICHHE U
OIIEHUBATh IPABIONOJ00OHOCTH OTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBath MOHATUAMU: (PHUTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYroJbHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYrojJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJILHUK,
napaiesiorpaMmm, poMO, IPSIMOYTOJILHUK, KBaJpaT, TPAIeIus; OKPY)KHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMu; YMEHUE
pemaTh 3aJa4i, B TOM YHCIIEC M3 MOBCEIHEBHOW JXU3HH, HAa HAXOXXICHHE
T€OMETPUYCCKUX BEIMYMH C MPUMECHEHUEM H3yYCHHBIX CBOWCTB (QHUTYp H
(hakToB
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YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPAMBIX, Yroll
MEX 1y MPSMBIMU, EePIEHANKYISIP, HAKIIOHHAS, MPOEKIus, ogodue Guryp,
Nn0J00OHbIE TPEYrOJbHUKH, CHUMMETPHS OTHOCHUTEIbHO TOYKH U MPSIMOIA;
YMEHHME paclo3HaBaTh PAaBEHCTBO, CHMMETpHUIO U mojodue Quryp,
napauieTbHOCTh U MEPIEHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUpE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOAHHUC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yrIiJia TpeyTOJ'H:HI/IKa), mjomazb; YMCHUC OLICHUBATDH
pa3MEpPLI NPCIAMETOB U 00BECKTOB B OKpYyKaromeM MUpe; YMCHHUC ITPUMCHSATH
(I)OpMy.]'ILI NnepuMeTpa 1 miiomaand MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuICJICIUIieaa, YMCHHC
IIPUMCHATDH IPU3HAKU PABCHCTBA TPCYI'OJIBHUKOB, TCOPEMY O CyMMCE YIJIOB
TPEYroJIbHUKaA, TCOPEMY HI/I(I)aropa, TPUTOHOMCTPUUCCKUE COOTHOIICHUS
JJIs BBIYUMCIICHUA OJIMH, paCCTOﬂHHﬁ, IIoaaei

12

YMmenue I/I306pa)KaTB IIJIOCKHUE (I)I/II‘ YPBL u nx KOM6I/IH3.I_II/II/I,
IpOCTPAHCTBCHHBIC (I)I/Il" YPbBL OT DPYKH, C TIOMOIIBIO I-IepTé)KHIJIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIKM CUMBOJIBHOMY
OIIMCAaHHIO
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YMeHue onepupoBaTh NOHATUAMU: IHMPSAMOYIOJIbHASL CUCTEMA KOOPJMHAT;
KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKAJAPHOC IPOM3BEIACHHE BEKTOPOB;, YMEHUE HCIIOJIb30BATh
BEKTOPBI M KOOPAMHATHI JUIsl IIPEACTABIICHNS JAHHBIX M PELICHUS 3a/ay, B
TOM YHCJIE U3 APYrUX Y4eOHBIX PEAMETOB U PEaIbHOMN KU3HU
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YMeHue onepupoBaTh NOHATUSIMHU: CTOJIOMKOBBIE U KPYrOBbIE JUarpammbl,
TaOIHIIbI, cpeHee apupMeTnIecKoe, MeaAnana, HanooJIblIee 1 HANMEHBIIIEe
3HaueHus,  pa3Max  YUCIOBOr0O  Habopa;  yMEHUE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MPEe0Opa30BbIBaTh MHPOPMAIIHNIO, IIPEICTABICHHYIO B
TabIuIax U Ha JuarpaMmax, OTpa’kalollyl0 CBOMCTBA M XapaKTEPUCTHKU
peaIbHBIX TMPOIIECCOB M SBJIEHUH; YMEHHME pACIIO3HABaThb W3MEHUYMBBIE
BEJIMYMHBI B OKPYKAIOILIEM MHUpE

15

YMeHue omnepupoBaTh MOHATUAMU: CIy4alHBIA ONBIT  (CaydalHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIEMEHTapHBIH  HCXOJ)
CIIy4alfHOTO OTIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4yailHbIX  COOBITHH B  OmBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMHU COOBITUSIMU; YMEHHUE pellaTh 3aJayu
METOJIOM OPraHU30BaHHOIO Iepedopa M C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOSTHOCTU pEAbHBIX COOBITUH U
ABJICHUM, NMOHUMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX U MaJIOBEPOSATHBIX
COOBITUH B OKpYXaloOIleM MHpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEJI U €ro
POJIBIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHne BbIOMPATh MOIXOIANINNA U3yYEHHBIH METOJ JJI PEIICHUs 3aayH,
NPUBOANTH TPUMEPhl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOAC H
JKU3HHU, PaCIo3HaBaTh IPOSBJICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIBHBIC BBIJAIONINECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHS MaTEeMaTUKH KaK HAYKH, MMPUBOJIUTH MPUMEPHI MaTeMaTHYCCKUX
OTKPBITHI U UX aBTOPOB B OTCYECTBEHHON W BCEMUPHON UCTOPHUH




HEPEYEHD 9JIEMEHTOB COIEPKAHMUS, IIPOBEPAEMbBbIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1 Yucna v BBIMUCIEHUS
11 HarypaneHble u nensie uncina. [Ipu3Haku 1eIMMOCTH LIETIbIX YU CET
12 OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE MEPHOIUUECKUE
apoou
1.3 PanmonanpHble yrcna. ApupmMeTHuecKkrue onepaluy ¢ pallioOHAIbHBIMU YUCIIaMU
14 JleiicTBuTenbHbIEe Yncaa. ApugMeTuiecKue onepamnuu ¢ 1eHCTBUTEIbHBIMU YUCIIaMHI
15 HpI/I6J'II/DKéI-\IJHI)Ie BBIUHCIICHUS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIUHMCIICHU I
2 AnreOpandecKkre BEIpaKeHHs
2.1 BbykBeHHbIe BeIpakeHUs! (BBIPAKEHUSI C IEPEMEHHBIMH)
29 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ paluoOHAIBHBIM MToKa3aTesneM. CBOMCTBA
CTETICHH
2.3 MHorouseHsl
24 Anrebpandeckas qpo0b
25 ApubMeTnuecknii KOpeHb HATYpaJIbHOUW cTerneHd. JIeHCTBUA ¢ apudMEeTHIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHUs U HEpaBEHCTBA
3.1 enwie u 1poOHO-pannoHaIbHbIC ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.2 enple u papoOHO-palMOHaIBHBIE HepaBeHcTBA. CHUCTeMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TekcTOBBIX 3a1a4
4 YucnoBble nocne0BaTeIbHOCTH
41 ITocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS [10CIIE0BATEIbHOCTEH
4.2 Apugmernueckas 1 reomeTpuyueckas nporpeccuu. @opmysia CI0KHbBIX IPOLEHTOB
5 OyHKINUU
Oynkuus, cnocoOsl 3aaanus Gpynkuu. I'padux ynkuuu. O61acTh onpeneneHus u
51 MHO>KeCTBO 3HaueHuil ¢pyHkuuu. Hymu ¢ynkuuu. IIpomexyTku 3HaKONMOCTOSIHCTBA.
- [IpoMexxXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHUHMMYMBI (DYHKIHU.
Hauboubiiee 1 HauMeHbllee 3Ha4eHue (PYHKIIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSIMOi U MJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBBI KOOPJMHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOHCTBA
7.2 TpeyronpHuk




7.3 MHOroyrojibHUKU
1.4 OKpyXHOCTb U KPYT
1.5 N3mepenue reoMeTpuueCcKUX BEIMUNH
7.6 BekTops! Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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