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Ipeamer (kypc) MartemaTuka. Ajaredpa.

Knace 7-9 xnaccel

O011ee KOJIMYECTBO YacoB 1Mo yueOHoMy IaHy 306 4. (1o 3 yaca B HEJIEIIO)

CocrasieHa B cooTBeTcTBIH ¢ DepepanbHOil paboyeil mporpaMMoii o MaTeMaTHuKe

Y4eOHUKH:

Matemaruka. Anre0Opa: 7-i kiacc: 6a3oBbiii ypoeenb: F0.H. Makaperues, H.I'. Munarok, K.W. Herikos,
C.b. Cysoposa; oz pen. C.A. Tenskosckoro. - 16-e u3xa., crep. — Mocksa: [Ipocsenienue, 2024.
Marematuka. Anredpa: 8-if kiacc: 6a3oBblii ypoens: 0. H. Makaperues, H. I.Munaiok, K.J. Hemxos,
C.b. CyBopoga; ox pea. C.A. TemsikoBckoro. - 17-e uzn., crep. — Mocksa: [Ipocsemnienue, 2024.
Matemaruka. Anredpa: 9-ii kiacc: 6a3oBbiii ypoeenb: FO.H. Makaperues, H.I'. Munarok, K.W. Herikos,
C.b. Cysoposa; nog pex. C.A. Tenskosckoro. - 17-e u3xa., crep. — Mocksa: [Ipocsenienue, 2025.
IIpenmer (kypc) Maremaruka. I'eomerpus.

Knace 7-9 xnaccel

OO611ee KOTUYECTBO YaCOB 10 yueOHOoMY TutaHy 204 4. (110 2 9aca B HEJIEIIO)

Cocrasiena B cooTBeTcTBHH ¢ DerepanbHOil paboueit mporpaMMoii o MaTeMaTHKe

YueOHUKH:

I'eometpus. 7-9 knaccsl: Atanacan JI.C., byrysos B.®., Kagomues C.b. u ap. — M.: IIpocsemenue,
2023.

IIpeamer (kypc) MaremaTnka. BeposiTHOCTh H CTATHCTHKA.

Knacc 7-9 xnacchl

OObm1ee KOIMUECTBO YacoB 1o yueOHoMy miany 102 4. (o 1 yacy B Henelno)

Cocrasiena B cooTBeTcTBIH ¢ DepepanbHOil paboyeil mporpaMMoii o MaTeMaTHKe

YyeOHUKH:

Marematrika. BeposiTHOCTB M cTaTUCTHKA: 7 — 9 Kiacchl: 0a30BbIl YpOBEHb: yueOHUK: B 2 yactsax/ 1.P.
Beiconkwuii, U.B. fAmenko; nox pexa. W. B. Smenko — 2-e u3z., crep. — Mocksa: [Ipocsemenne, 2024.

Paccmotpena Ha 3acenanuu MO ecTeCTBEHHO-HAYYHOTO LHKJIA
ITporoxon Ne 4 ot 17.06.2025 r.
PykoBogutens MO AOGnynnoeBa A.A.




AJITEBPA 7-9 kiaacchl
IMOSACHUTEJBHAS 3AIIUCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOJOHKEHUS 00pa30BaHUS M B MOBCEAHEBHOMN XKU3HU. Pa3BuTHE y 00yUaronmxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamuecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aallTallid B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIOJB3YIOT JACIAYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpPEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOM  JIEATENIBHOCTH OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykrype mnporpammbl ydeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACUCTBYS €
IpyTMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI TIOBCEIHEBHOM
U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaun o0ydeHust anreOpe BXOASAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydueHune martepuana CHocOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelto).

COAEPKAHUE OBYUEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6Gu OOBIKHOBEHHBIC M JECSTHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4YHCHIA, 3aluCh, CpPaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHaIbHBIMU YKcliaMu. Pellienue 3aiad U3 peaibHOW MPaKkTUKW HAa 4acTH, Ha
JpoOu.



CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHne, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMeHEHNE TPU3HAKOB  ACIUMOCTH, pAa3JOKEHHE Ha MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[IepeMeHHBIE, YUCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl © MHOTOWIEHBI. CrenieHp MHOrowieHa. Ciio)KeHue, BBIYNTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBbIX YypaBHEHUU. CocCTaBlI€HHWE YpaBHEHHU 1O
YCJIOBHIO 3a7jauu. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUM.

JIuneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrtema IByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU
cnocoO0oM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C TOMOIIbBIO
CUCTEM YPaBHECHUI.

DyHKIMHA

Koopaunara Touku Ha npssMoil. YnCIoOBbIE TPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOpJAWHATHOM 1iockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyIaMu.
Yrenne rpadukoB peanbHbX 3aBUcuMocTel. [lonarue @ynkuuu. ['paduk
dbynkuuu. CroiicTBa pyukuuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = |X|. I'padmyeckoe perreHne TUHEHHBIX YPaBHEHHWH M CHUCTEM JIMHEHHBIX
YPaBHCHUM.

8 KIIACC

Yucaa v BLIYUCJICHUSA



KBanmpatueiii kopenb u3 uucia. [loHstue 00 uUpPpaMOHATIBLHOM YHUCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LEIbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKCh YHCTA.

AnreOpanyeckre BbIpaxeHHs! AJredpandeckue BbIpaKeHHUs

KBampaTHbeii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JEJICHHE airedpandeckux JapoOeit.
PanmonanbeHble BEIpayKEHUS U UX IIpeoOpa3oBaHuE.

YpaBHEHUS U HEPABEHCTBA Y pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padmueckas uHTEpHpeTalis YpaBHEHUN ¢ JBYMsI IEPEMEHHBIMH U CHUCTEM
JMHENHBIX YypaBHEHUN C JBYMs IIepeMeHHbIMU. lIpumepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMY OYyHKIUA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeNeHuss U MHOXKECTBO 3HAYCHUMH
dbynkuun. CrocoObl 3a1anus PyHKITUH.

I'padpux dynkuuu. YUrenune cBoicTB GyHKmuu mo e€ rpaduky. [Ipumepst
rpadukoB (YHKLIHMA, OTPaXKaIOIIMUX pPeabHbIE MPOLECCHI.

OyHKIMY, OMNHUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. Oyukumn Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanpHbIe Ynciia, UPpAMOHAIBHBIC YHCJIA, KOHEYHBIC M OCCKOHCYHBIC
JECATHYHBIC APOOH. MHOXKECTBO JICHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC JACCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICMCTBUTEIIbHBIX YMCEII U KOOPJIAUHATHOMN MIPAMOU.

CpaBHEHHME [NICWCTBUTEIBHBIX YHCEN, apu(pMETUYECKUe JEHUCTBUS C
JICUCTBUTEIHHBIMH YHCIAMH.



Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTENBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYUHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBagpaTtHoe ypaBHeHUE. [IprMepbl pelieHUs YpaBHEHUN TPETbEW U YETBEPTOU
CTEICHEW pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ ABYyMs NEpEeMEHHBbIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Perienre cucrem AByX ypaBHEHUM,
OJJHO M3 KOTOpbIX JIMHEIHOe, a Jpyroe — BTopol creneHu. ['padpuyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOM mepeMeHHou. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMsS
MIEPEMEHHBIMM.

OyHKIMY OYyHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOMCTBA.

Yucnosele mocienoBareJbHOCTH  YHCI0BBIE MOCIEI0BATEILHOCTH U
Iporpeccuu

[IoHsiTHE YHCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHHME I10CJIEN0BATEIBHOCTH
peKyppeHTHOH (hopmysoit 1 popMyIioi N-To yjeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IJIOCKOCTH. JIMHEWHBIA M SKCIIOHCHIHWAJIbHBIN POCT.
CnoxHbIE NPOLICHTHI.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TTPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIUX HayKaX U NPUKIAAHBIX chepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOTo oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PELICHHH NPAKTUYECKUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HU IS YCIEMHON NpodecCHOHaIbHOM
NESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B [JEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTBHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4YeI0BeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTW COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHON
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HAHHWHM, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

 BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTE€MaTHYECKHX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs]  IOHATUN, YCTAHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTI0 aHAJIN3a;

e BOCIIPUHUMATh,  (HOpMyIHpoBaTh U  MpeoOpa3oBbIBaTh  CYKIEHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

eBBISIBJISIT ~ MAaTE€MaTUYeCKUE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOACHUSX U YTBEPKIACHUSX,
npemjiaraTb  KpUTEpUM U1 BBISIBJICHMS ~ 3aKOHOMEpPHOCTEM U
MIPOTHUBOPEUHNIL;

e ICJIATh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUCHHI 110 aHAJIOTUH;



e pa3bupaTh JOKA3aTEIHLCTBA MATEMATHUYECCKUX YTBEPKIACHUH (MPSMbBIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIIBHO HECIIOKHBIC T0Ka3aTeIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpPATh HaAMOOJEE TMOAXOMANINN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e ICTIOJIB30BAaTh BOMPOCHI KaK HCCIEIOBATEIbCKAN WHCTPYMEHT MO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOLIUE MPOTHUBOpPEUYUE, MPoOIemMy,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (HOpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

e IPOBOJIUTH TI0 CAMOCTOSITEJILHO COCTaBJIGHHOMY IUIAHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

e CAMOCTOSITEBHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

o IPOTHO3WPOBATh BO3MOXKHOE pAa3BHTHE TPOIECCa, a TaKKe BBIIBUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nundopmanueii:

* BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOpMAIMM, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATH3WPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

e BBIOMpaTh (opMy TmpeAcTaBiIeHUS UWHOOPMAIMM U  HWIUIIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW rpadukod W HX
KOMOMHAIMSIMHU;

¢ OIICHWBATh HAAEKHOCTh HMH(POpPMAIMM TI0 KPUTEPHUSAM, TIPEII0KESHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUS:

e BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U TEenIMu OOIIEHUsS, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOIy
peIIeHus 3a7]a49, KOMMEHTHPOBATh MOTYYEHHBIN pe3yIbTaT;

eB XOJIe 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIIECTBY OOCYKIaeMOU TEMBI,
poOJIeMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pelIeHusi, COIMOCTaBISATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuuMe W CXOJCTBO IMO3HIIMM, B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,



e IPEJCTABJIATh PE3YJIbTaThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, HCCIE0BaHUS,
NPOEKTa, CAMOCTOATEIBHO BBIOMpaTh (OopMaT BBICTYIUIGHHS C YYETOM
3a]a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPUH;

e IOHUMATh U MCIOJIb30BATh IPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHOU
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

e IPUHUMATh LIE€JIb COBMECTHOM IEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALNIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuUBaThCA,
00CYyXJ1aTh TIPOLIECC U PE3YNbTAT PabOThI, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

e y4aCTBOBaTh B TPYyHIOBBIX (opmax paboTbl (0OCYXaeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YAacTb
paboThI U KOOPJAMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMHU KOMaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUAM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHUSA

Camoopranusauus:

e CAMOCTOSITEIBHO COCTABJIATh IUIAH, AITOPUTM pEUIeHUs 3aJadyu (Wiu ero
4acTb), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

* BJIAJICTh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysibTara
penieHnss MaTeMaTUYECKOM 3a1auH;

e IPEBUJIETh TPYIHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHNMBATh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH ITOCTABIECHHON LEMN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEIOCTHXKEHMS 1LIeNu,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiCsS TMOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUA

BrimonHITh, codeTas YCTHbIE M THChbMEHHBIE NPUEMBI, apuPMETHUCCKUE
JIEUCTBHS C PAlUOHAIbHBIMU YHCIIAMMU.

HaxoauTh 3HaueHUs] YHUCJIOBBIX BBIPAKEHUH, MPUMEHSITH pa3zHOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUMN, COIEPKALIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.



[lepexonuTe OT OgHOM (HOPMBI 3aUCH YHUCEN K APYroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATP  IPU3HAKK  JEIMMOCTH,  pa3JIOKECHUE HA  MHOXKUTEIH
HATypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIECHUEM
BEJINYMH, MNPONOPLUHOHAIBHOCTBIO BEJIMYHH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHHS YUeOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYICHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENSA, TIPYNNUPOBKU  CllAraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTs npeoOpa3oBaHKsi MHOTOUWICHOB JUIsSl pELICHHs PA3IMYHBIX 3aja4
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU TOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUIIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PELICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHCElN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTU TIpauK JIMHEHHOTO YpaBHEHUS C
JBYMsI INEPEMEHHBIMH, IOJIb3YSCh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHUS.



Pemiath cuctembl ABYX JIMHEHHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHE WIA CHUCTEMY JIMHEHHBIX
YpPaBHEHUI IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAWMHATHON MPSMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbL, 3alIMCHIBATH YHCIOBBIE IPOMEXKYTKHU Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnocoO MpeAcTaBiICHUS W aHaIM3a MHGOpMalUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALUIO U3 TPaUKOB peabHBIX MTPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIbHBIX
YUCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCIICHUH, U300paXkaTh JIEUCTBUTEIIbHbBIC
4yyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpuMeHsATh TOHSATHE apU(DMETHYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOIHATH
npeo0pa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anmucu OONBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AsredOpanvyecKue BbIPpAKEHUA

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BEIPAXKCHUH, COJEPKAIUX CTETICHH C IEIBIM MOKa3aTesIeM.

BBINMOMHATH TOXAECTBEHHBIC NMPEeOOpa3OBaHUSI PALMOHAJIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIH.

[TpumeHsTh mpeodpa3oBaHus BRIPAKECHHUM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHLHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PALMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.



[IpoBOAMTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCII€ C TPUMEHEHHUEM TpadUueCcKuX MpeACTaBlIeHUH (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aud K €€ anreOpandecKou
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMbl YpPABHEHW,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yybTarT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpa@uyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUH HEpPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[Tonumath ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE MOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 31€MEeHTapHbIX (QYHKIMA BUAA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOA
dbyHkuuu 1o e€ rpaduky.

K koHmy oOyueHus B 9 kuacce o0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIE U HPPAMOHAIIBHBIC YUCIIA.

Bomonusate apudmernueckue AEHCTBUS C  palMOHAIBHBIMM  UYHCIAMH,
coueras YCTHbIE W TIIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCIEHUS C
UPpaLUOHATBHBIMH YHCIAMHU.

HaxoauTe 3HaueHuss CTENEHEH C LEJbIMA [0Ka3aTeJsIMU U KOPHEW,
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHHIA.

OKpyrasiTe JEWCTBUTENIBHBIE YHCIIA, BBIIOIHATh IPUKUIAKY pE3yibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeHbIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOMSIIHECS K
HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemare cucremsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHUSI YPAaBHEHUS WU CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMAa YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).



Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paxkarhb
pelIeHre HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIJIOBOM NPSMOM, 3aIIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUECKU

pacIioyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (GyHKImi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Crpouth U HM300paxaTb CXEMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHIA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKIUIO 110 (GopMyJie, MIPUBOJIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCHH

Pacrio3HaBaTh apuPMETHUYECKYI0O M TE€OMETPUYECKYI0 TNPOrpECCHH MpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMylnl N-ro 4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4Yj€Hbl IMOCJIEI0BATEILHOCTH TOYKAMU HA KOOPJIWHATHON
MJIOCKOCTH.
Pematp 3agaun, CBA3aHHBIE C YUCIIOBBIMU IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3aJaud W3 peajbHOM KHU3HU (C MCIOJNB30BAHUEM KalbKYJsATOpa, LUPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/mm P Kourpoububie IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Yucnna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
AJIrCOPaHeCKHe BhIpaxeHILA 21 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
Koopmunarst u rpagukn. Cyniian 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
losToperme 1 obobmenne 6 1 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u Beruncienus. CTEneHsb ¢ LeIbIM 7 bubmuorexa [JOK
[IOKa3aTeeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpartubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. KBapaTHbie bubnnoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 DyHKumn. THCTOBLIC PyHKIIHMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosTopenne 1 obodwmenHe 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
o 1 1
> YT 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, CUCTEMaTH3aUs 18 1 bubmmnoreka HOK
3HAHUM https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KosmuecTBo yacos DJIEKTPOHHbBIE
n;_)n Tema ypoka Beero Kourpoububle IIpakTHyeckue ﬂ:;:eﬂnﬂ uuppoBbIe
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
1 [lonsiTHE panMoHaIbLHOrO YKCIIa 1
5 Apudmernaeckue I1eUCTBUS C 1
palMOHATIBHBIMU YUCIIAMU
3 Apudmerndeckue neicTBHS C 1
paLOHATIBHBIMU YUCIIAMU
4 Apudmerndeckue neicTBHS C 1
panMoOHATFHBIMHU YUCIIAMH
5 Apudmerrdeckue I1eHCTBUS C 1
paLOHATBLHBIMHU YUCIIAMU
6 Apudmerndeckue neicTBHS C 1
panroOHAIBLHBIMHU YUCIIAMU
7 CpaBHeHue, ynopsiiouMBaHue 1
paIMoOHATBEHBIX YHCET
8 CpaBHeHue, yrnops0uMBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsigounBaHue 1
palMOHATIBHBIX YHCEI
10 Crenens ¢ HaTypaJIbHBIM ITOKA3aTEIEM 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM 1 bubnmorexa LHOK

https://m.edso0.ru/7f421382



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

bubnunoreka LIOK

12 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM bubmorexa LOK
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
16 Pemenrie OCHOBHBIX 3aJ1a4 Ha ApoOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKHU
17 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PEAIbHOMN MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATHbHOM MPAKTUKHU
19 [Tpu3Haku AETMMOCTH, PA3JI0KEHUS Ha
MHOKHUTEJHN HATYPAIbHBIX YHCEIT
20 [Tpu3Haky AETUMOCTH, PA3JI0KEHUS Ha
MHO>KUTEH HATypaJIbHBIX YUCEell
21 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATBHOCTH
29 Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHasi MPONOPIMOHATHBHOCTH
23 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATHPHOCTH
o5 KonTpomnpHas pabota mo Teme

"PannonanabHble unciaa"



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

bubnunoreka LIOK

26 byxpettiibic BbipakeHits https://m.edsoo.ru/7f41feec

27 Dopmybl

28 DopmyIbl

29 Ilepemennsie. JlomycTumblie 3HaUCHUS
MEePEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUIM,

30 p::)KpBII)TI/Ie CKO6OK}II/I HpI/IBeI[eHI/IE bubmorexa LIOK
HOTOGHBIX CIIArACMBIX https://m.edsoo.ru/7f41fafa
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUH,

31 pei:KpLII)THe CKO6OK}II/IKHpI/IBeI[eHI/I§ bubmmorexa LIOK
HOTOGHbIX CIIArACMbIX https://m.edsoo.ru/7f41fd70
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,

32 packpbIiTHE CKOOOK U IIPUBEJICHUE
MOJIOOHBIX CIIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

33 packpeITHE CKOOOK U PUBEACHUE
MOJIOOHBIX CIaraeMbIX

34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubmuoreka [JOK
IoKa3areyiemMm https://m.eds00.ru/7f421382

35 CBoiicTBa CTENEHU C HATYPATbHBIM bubnnorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnnorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be

bubnuotexa [JOK

37 Mrorotertt https://m.edsoi.Iru/7f42276e

38 MHoro4J1eHb! bu6nunorexa LIOK



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.edso0.ru/7f422930

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC

bubnunorexa LIOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6nmorexa [IOK
MHOT'OUJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nunoreka LIOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424fd2
47 DopMyIBl COKPAIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEITH bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTENHU bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTEITH bubmmorexa [IOK
https://m.edso0.ru/7f4239de
51 Pazmoxxenne MHOTOYICHOB Ha MHOKHTEITH
52 KonTtponbHas pabora o Teme



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

"AnreOpanyeckue BbIpaxeHus"

YpaBHeHue, npaBuiia mpeoOpazoBaHus

53 yYpaBHEHHSI, PABHOCUIILHOCTD YPaBHEHHIA
JIuneitHoe ypaBHEHUE ¢ OJJHON
54 MIePEMEHHOM, peleHUe JTMHEHHBIX
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OAHOU
55 HepeMeHHO}I;II? penieHue JIMHEHHBIX bubmmorexa [JOK
. https://m.eds00.ru/7f420482
ypaBHEHUU
JInHeitHOe ypaBHEHUE C OJHOU
56 NIEPEMEHHOM, PeIIeHUE JINHEHHBIX
ypaBHEHUH
S7 Pemienue 3agayu ¢ mOMOIIbIO YPaBHEHH bubmmorexa [JOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMoIs0 ypaBHEHUH bubmmorexa [IOK
https://m.edso00.ru/7f420806
59 Pemienue 3a1a4 ¢ MOMOIIbIO YpaBHEHU I bubmorexa LOK
https://m.edso0.ru/7f4209a0
60 Pemienue 3a1a4 ¢ TOMOIIbIO YpaBHEHU I bubamorexa LOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IBYMS bubmmnoreka HOK
HNEpEMEHHBIMU U ero rpaduk https://m.edso00.ru/7f427c32
62 JluneliHoe ypaBHEHHE C IByMs bubnnorexa [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEIHBIX YPAaBHEHHH € bubmuoreka [IOK
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHENHBIX YPAaBHEHHH C



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

ABYMs ICPEMCHHBIMU

CucremMa JIByX JUHEUHBIX YpaBHEHUH C

05 JBYMs TIEpEMEHHBIMH
66 CucreMa JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI IEpEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUMH bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pewenne cucrem ypaBHEeHUH
79 KoHntposbHas padota nmo teme "JInHeiHbIC bubnnoreka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsAMOi bromrorexa LIOK
https://m.edsoo.ru/7f41de76
bubnmnorexa [JOK
74 HHeIoBbIe MpOMEKYTIH https://m.edSO(])_.[ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrosiue MUG)K)Iy JIBEIMH TOYKaMH
KOOPJAWHATHOM MPsIMOI
77 Paccrosinue Mexty 1ByMs TOUKaMHu
KOOPJIMHATHON IIPSAMOM
78 [IpssMoyromnpHas cucreMa KOOpAMHAT HA bubmuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyrosibHAs cCUCTEMa KOOPIMHAT Ha bubnuotexa [JOK



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

IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
[Tpumeps! rpaduKoB, 3a1aHHBIX bubnmnoreka HOK
80 1
bopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadguKoB, 3aJaHHBIX 1
bopmymnamu
. bub6nmoreka [IOK
83 Urenue rpa)vkoB peabHbIX 3aBUCHMOCTEN 1 httos://m.edsoo.ru/7f416a24
84 Urenue rpadvkoB pealbHBIX 3aBUCHMOCTEH 1
bubnuoreka [{OK
8 Honsrue ynicuun L https://m.edsoo.ru/7f41ef06
86 ['paduk pynkunu 1
. . bubnnorexa [IOK
87 CBoficTaa dynicuiil L https://m.edsoo.ru/7f41f078
. N bubnnorexa [{OK
88 CBofictea pymiumi L https://m.edsoo.ru/7f41f1fe
N bubmuorexa [{OK
89 Juneiinas gymki L https://m.edsoo.ru/7f427282
. bubnuoreka [{OK
%0 Jnefinas Qyniuus L https://m.edsoo.ru/7f427412
N bubnuoreka [{OK
1 IT 1
o OCTPOCHIE pagiica MHHCHHOM QyHicLiH https://m.edsoo.ru/7f426d1e
92 [TocTpoenne rpaduka TUHEHHOW QYHKITHH 1
93 I'padux pynkmmn y =[X| 1
94 I'paduk pynkuuu y =|x| 1
95 KonTtponbHas pabora o Teme 1 bubmuoteka [IOK



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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"Koopnunats! u rpaduku. @ynkuun" /

Bcepoccuiickas mpoBepouHas pabota

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

Hrorosast koHTpoOJIbHAs paboTa / bubnmnoreka HOK
96 . 1
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7f429c6c
IToBTOpEHKE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUU
IToBTOpEHHE OCHOBHBIX MOHATUN U
98 METOH0B Kypca 7 Kiracca, 00001eHue 1 Bubmorexa HOK
Hv P ’ m https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHI U
99 METOJIOB Kypca 7 Kiracca, 000011eHe 1 Bubmorexa LIOK
. P ’ https://m.edso00.ru/7f42a0e0
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
101 METOJIOB Kypca 7 Kiiacca, 0000IeHIEe 1 Bubmorexa LIOK
HU P ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
102 METOIOB Kypca 7 Kiiacca, 0000IIeHIe 1 bubmiorexa LIOK
Hv P ’ m https://m.edso0.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



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

KonuyecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposbubie IIpakTnueckue Aata undposbie
Bcero padoThI padoThI HsyHeHms o0pa3oBaTejibHbIE
pecypcsl
1 KBaznpaTHbiii KOpeHb U3 UUCIiIa 1 bubmorexa LIOK
https://m.edso0o.ru/7f42d452
Bu6muotexa [JOK
2 [TonsiTne 06 UPpAITMOHAILHOM YHCIIC 1 https://m.e dsog)_.[ru I7f4%eaaa
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPALMOHATIEHBIX YHCET
4 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAMOHAIBHBIX YHCET
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHEHUE IEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa x* = a 1
10 CgoiicTBa apu(pMETHIECKUX KBAJAPATHBIX 1 bubmuorexa [IOK
KOpHEU https://m.edso00.ru/7f42d862
11 CaoiicTBa apu(pMETHIECKUX KBAJAPATHBIX 1 bubnmnorexa [JOK
KOpHEH https://m.eds00.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, 1 bubmmnoreka HOK
COZEpKAILNX KBAaIpPaTHBIE KOPHU https://m.edso00.ru/7f42dd26
13 [Tpeobpa3zoBaHne YUCTOBBIX BBIPAXKEHUH, 1 bu6muoreka [JOK

COACPpKAMNX KBAAPATHBIC KOPHU

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



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

[IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHIH,

bubnunoreka LIOK

14 CoepIKallNX KBaJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [Ipeo6pa3oBaHMe YMCIOBBIX BBIPAKEHUH, bubmunoreka [JOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edso0o.ru/7f42e262
16 Crenens C 1eJIbIM TTOKa3aTesieM bubnxorexa LTOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepsl
17| snovermatmast sacmen 0 nopsamors bimorera LIOK
0OBEKTOB), JUIUTEIBLHOCTD TIPOLIECCOB B hitps://m.edsoo.ru/ 71436098
OKPY’KaIOIIIeM MHUPE
18 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTeJIeM bubmrorexa LIOK
https://m.edso00.ru/7f435648
19 CBOIICTBa CTENIEHU C IIEJIBIM TTOKa3aTeIeM bomorexa LIOK
https://m.edso0o.ru/7f435648
20 CBOICTBA CTENICHU C IICJIBIM TTOKa3aTeJIeM bromiorexa LIOK
https://m.edso00.ru/7f435648
21 CBolicTBa CTETIEHH C IIEJIBIM MTOKa3aTeleM bubnxoreka LTOK
https://m.edso00.ru/7f43599a
22 CBolicTBa CTETIEHH C IIEJIBIM MTOKa3aTeleM buomrorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpatHblil TpéxuiieH
24 KBanpaThslii TpéxuneH
o5 Pa3znoxeHne KBagpaTHOro TpEXUsIeHa Ha bubmmnoreka HOK
MHOXUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne kBagpaTHOro TpEXUIeHa Ha bubmuoreka [JOK

MHOXUTCIIN

https://m.edsoo.ru/7f42fd38



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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

KonTtponsHas pabora o Temam

bubnunorexa LIOK

2 éﬁ;ﬁiﬁiﬁg iﬁesmne“ https://m.eds00.ru/7f42ec80
Bbu6muotexa [JOK
28 Adrepariecicas Apodk https://m.edsocL>.[ru/7f430382
29 JlommycTrMble 3HaYCHHSI IEPEMECHHBIX,
BXOJISIIIUX B aIreOpandecKre BhIPaKEHUS
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISIINX B aIreOpandecKue BhIPKEHUS
31 OcHOBHOE CBOMCTBO ayiredpanveckon bubmmorexa [JOK
Ipodu https://m.edsoo.ru/7f4308e6
. bubmmorexa [JOK
32 Coxpatenie apodei https://m.edsoi_.[ru/7f430a8a
. bubmmoreka [JOK
33 Coxpawenie apodei https://m.edso:)_.lru/7f430f44
. bubanorexa [JOK
34 Coxpawenie apodei https://m.edsogru/7f430f44
35 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnnorexa [JOK
JeneHue anredbpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BRIYMTAHUE, YMHOKEHUE U bubnuoreka [IOK
JeneHue anredbpanyeckux apooei https://m.edso00.ru/7f4315c0
37 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bu6nunorexa LIOK
JIeJIeHUE alre0pandeckux Ipooeit https://m.edsoo.ru/7f4318c2
38 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnmoreka [JOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f431a20
39 [Tpeobpa3zoBanue BbIpaKeHHIH, bu6muoreka [JOK

COACPpKaAINX anre6pa1/1qec1<ne I[pO6I/I

https://m.edsoo.ru/7f43259c



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
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

40 [IpeobpazoBanue BEIpAKECHUIA, bubmuorexa [JOK
coJiepXKaniux ajaredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [Ipeobpa3oBanue BbIpakeHUH, bubmunoreka [JOK
COJIeprKalINX anredpandeckue Ipodu https://m.edso00.ru/7f432736
42 KoHTponbHas pabora 1o Teme bubnmnoreka HOK
"AnreOpanyeckas 1poOb" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 Keazpattioe ypasierne https://m.edSO(])_.[ru/7f42ee1a
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaJpaTHOTO YPaBHEHHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBaIpaTHOTO YPaBHEHUs bubmorexa LIOK
https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEH KBaJpaTHOTO YPaBHEHHUS bubmorexa LOK
https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopema Btera https://m.edso:)_.lru/7f42fef0
bubmuoreka [IOK
>0 Teopema Btera https://m.edSO(I)_.Iru/7f430076
51 Pewienne ypaBHeHul, CBOAAIMXCA K bubmmoreka HOK
KBaJPaTHBIM https://m.eds00.ru/7f43c542
59 Pemenue ypaBHeHMH, CBOIAIIUXCS K but6mmorexa [IOK
KBaJIPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimme ApoOHO-paIMOHATEHBIC bubmmorexa [JOK

https://m.edsoo.ru/7f4328c6



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
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

yYpaBHEHUS

[Ipocreiimme poOHO-paIMOHATILHEIE

bu6nmmoreka LIOK

>4 yYpaBHEHUs https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3a/1ay C TOMOIIBIO bubnuorexa [IOK
KBaJ[paTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
Penienne TeKCTOBEIX 33724 C ITOMOIIBIO bu6nunoreka LIOK
56 N
KBaJpaTHbIX YPaBHEHUN https://m.edso00.ru/7f42f8f6
7 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
> "KBagparusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JluneitHOE ypaBHEHHE C JBYMSI
58 MePEMEHHBIMH, €T0 TpaduK, IPUMEPbI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX
JIuneliHOE ypaBHEHHE C IBYMS
59 MePEMEHHBIMH, €T0 TpaduK, IPUMEPbI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX
JInHeliHOE ypaBHEHME C 1BYMs
60 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelieHus: ypaBHEHHUH B TEJIBIX YHCIIaX
61 Pemenue cucrem ABYX TUHEHHBIX
YPaBHEHUH C IBYMS TIEPEMEHHBIMHU
62 Pemenue crucrem IBYX TUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
63 Pemienue cucrtem IByX JIMHEHHBIX
YPaBHEHHH C JIBYMS TIEPEMEHHBIMHU
64 [Ipumeps! perieHns CUCTEM HETUHEHHBIX
YPaBHEHHH C JIBYMS TIEPEMEHHBIMHU
65 [Ipumeps! perieHns CUCTEM HETUHEHHBIX



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

YPaBHEHUH € ABYMs IIEPEMEHHBIMU

['padmyeckas uHTEpIpETALUS YpaBHEHUS
C AByMsI IEPEMEHHBIMH U CUCTEM

bub6nmoreka [IOK

06 JIMHEUHBIX YPABHEHUN C ABYMS https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
['paduueckas uHTEpIIpETALMs YPABHEHHUS

67 C IBYMs IEPEMEHHBIMHU U CUCTEM bubnmnoreka HOK
JIMHEUHBIX YPABHEHUN C ABYMS https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU

68 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO
CUCTEM YPaBHEHUU

69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM YPaBHEHUU

70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI

71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HO TEpeMEHHON

74 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692

75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840

76 JInHeliHbIC HEPABEHCTBA C OJTHOU
NIEPEMEHHOI U UX pelIeHne

77 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOMN bubnuotexa [JOK
MIEPEMEHHOM U MX PEIICHHE https://m.edsoo.ru/7f42ch88

78 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN bubmuoteka [IOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

[IEPEMEHHOM U UX PEILICHUE

https://m.edsoo.ru/7f42cd2c

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

7 IIEPEMEHHOMN U UX PEILICHUE
N3o00pakeHne penieHus TMHEHHOTO
80 HEPaBEHCTBA U MX CHCTEM Ha YHUCIOBOU buomorexa LIOK
= https://m.edsoo.ru/7f42c9e4
npsAMOi
N300paxkenue pereHust THHEHHOTO
81 HEPaBEHCTBA U MX CHCTEM Ha YHUCIOBOU buomorexa LIOK
. https://m.edso0o.ru/7f42c9e4
OpAMOi
82 KonTtponpsHas pabora mo Temam
"HepasenctBa. CucteMbl ypaBHEHUH"
bubnnorexa [JOK
83 Honsrue Qynicuan https://m.edsocL).Iru/7f433c12
84 OO6nacth onpeAesieHus] © MHOYKECTBO bubnnoreka [JOK
3HaYeHUN PYHKIIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkmm
87 CaoiicTBa (yHKIINHU, UX OTOOpaKEHUE HA
rpaguke
88 Urenue u moctpoeHue rpaguKoB QyHKITHIA
89 [Tpumeps! rpadukoB GyHKIUH,
OTPaKAIOMINX peaTbHBIC TPOIIECCHI
DyHKIUH, ONMHUCHIBAIOIIUE MTPSIMYIO U
90 06}113aT?{y1(; HpOHOpI_[I/IOIfIaHLIfLIe . bubmorexa LOK
SABHCHMOCTH, X TpachHK1 https://m.edsoo.ru/7f434bbc
91 ['unepOomna
92 l'unepbona bubmuoteka [IOK



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
https://m.edsoo.ru/7f434bbc

https://m.edsoo.ru/7f4343e2

bubnunoreka LIOK

93 r =x?2
pagu QysKumi y =X https://m.edsoo.ru/7f434572
Oyukmuy Y =X2, Yy = X3, ¥y = VX, y = [x[;
9 r }a]ubnlt[lec;:)e elzeHHe , aBHeH>II/II71 |I/I| bubmorexa [JOK
P P . P https://m.edsoo.ru/7f434d38
CUCTEM YpaBHCHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
95 METO/I0B KypcOB 7 U 8 KJIaCCOB, bubmmoreka [JOK
006o6menue 3nanuii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
pOBepoYHas paboTa
9% Wrorosast koHTpOIBHAS paboTa / Bu6mmoteka [JOK
Bceepoccuiickas mpoBepodHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
0000111eH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
98 METOH0B KypCcOB 7 U 8 KIJIACCOB Bubmorexa IIOK
708 KYP . ’ https://m.edso00.ru/7f43736¢
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOHO0B KypcOB 7 U 8 KIJIaCCOB bubmiorexa LIOK
708 KYP . ’ https://m.eds00.ru/7f437510
00001IeHnEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
100 METOJIOB KYPCOB 7 M 8 KJIacCOB Bubmaorexa IIOK
P . ’ https://m.edso0.ru/7f4376b4
00001IeHnEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHITHI H
bubnunorexa LIOK
101 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo0.ru/7f436b88



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

[ToBTOpEHNE OCHOBHBIX IOHATHUN U

102 METOJ/IOB KypCOB 7 M 8 KJIacCOB, 1 bubmmorexa [JOK
. https://m.eds00.ru/7f437858
000011IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[MPOT'PAMME
9 KIIACC
N KosnyecTBO 4acoB DJIeKTPOHHbIE
) Tema ypoka IIpakTyeckue Hara uudposbie
n/n Bcero KonTtpoabHubie U3y4eHust
padoThI o0pa3oBaTejibHbIE
padoThI pecypebi
PanmonanbHbIC YuCIa, UppaIMOHATLHBIC
1 YHclia, KOHEYHEIEC U OECKOHCUHEIC 1
JeCATUYHBIE TpoOu
MHOeCTBO IEHCTBUTENBHBIX YHCET;
2 IEMCTBUTEIIBHBIE YNCIIa KaK OECKOHEUYHEIE 1
JECSITUUHBIE PpoOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEX1y MHOXKECTBOM JEHCTBUTENBHBIX 1
Yrcell 1 MHOXXECTBOM TOUEK KOOPIUHATHON
IpsAMOI
CpaBHeHHE IeHCTBUTENBHBIX YHCET,
4 apupMeTHyecKe JefCcTBUS C 1
NeHCTBUTENLHBIMH YUCIIAMHU
5 [TpubmmxEHHOE 3HAYCHHUE BETMYNHBI, 1

TOYHOCTH HpI/IGHI/I)KeHI/IH



https://m.edsoo.ru/7f437858

OxpyrieHue uncen

7 OxkpyrieHue gucen
8 [Ipukuaka u oLleHKa pe3yJbTaTOB
BBIYMCIICHUI
9 [Ipukuaxa 1 oLEeHKa pe3yIbTaToB
BBIYHCIICHUI
10 JIuneitnoe ypaBHeHue. Pemenue bubaunorex HOK
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneiinoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOASIIMNXCA K JIMHEUHBIM
12 KBanparHoe ypaBHeHue. Penienue bubnnoreka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAIPATHBIM https://m.edso00.ru/7f43c542
13 KBagparnoe ypaBHenue. Pemienue bubnnoreka [JOK
YpaBHEHUH, CBOASIIMNXCA K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
IIpuMepsl perieHns: ypaBHEHUN TPEThEU U
16 YeTBEPTOU CTEIEHEN Pa3IOKEHUEM Ha
MHOXKHUTETN
IIpuMepsl perieHns: ypaBHEHUN TPEThEU U
17 YeTBEPTOU CTENEHEN pa3IoKEHUEM Ha
MHOXKUTEN
18 Pemenne npoOGHO-paninoHaIBHBIX but6mmorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIBHBIX bubmuoteka [IOK



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

YpaBHEHUH

https://m.edsoo.ru/7f43c9b6

Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

20
METOJIOM
21 Pemienue TekcToBbIX 3aa4 anredpanyeckum
METOJIOM
99 Pemienue TeKCTOBBIX 33a4 anreOpandeckum
METOJIOM
93 KontponbHas padota mo teme "YpaBHEHHS
C OJIHOM TIepeMeHHOM1"
24 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €I0 Bbu6moreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €TI0 bubmmorexa [JOK
rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YPABHEHUM €
JBYMsI IEPEMEHHBIMU U €€ pellieHue
97 Cucrema n1Byx HI/IHeﬁHLIX”ypaBHeHHﬁ c
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE
28 Cucrema IByX JIMHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
Pemenue cucrem 1B ABHEHUH, OJJHO U3
30 KOTOPBIX J'II/IHCI\/'IHOC,}i:,ZL}];I;FOC — BTOpOH bubmorexa LOK
https://m.edsoo.ru/7f43d23a
CTETIEHU
Pemenne cucrem 1B aBHEHUH, OJTHO U3
31 KOTOPBIX nnHeﬁHoe,};X)I};;roe — BTOpOH Bubmmorexa [IOK

CTCIICHHU

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



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenue cucrem AByX ypaBHEHUN, OJHO U3

32 KOTOPBIX JIMTHEHHOE, a IPyroe — BTOPOM
CTEIeHU
Pemenue cucreM qByX ypaBHEHUM, OJHO U3
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
CTENEHU
34 I'paduueckas HHTEPIPETALIUS CUCTEMBI
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
35 Pemennie TeKCTOBBIX 33724 anredpandeckum
croco6om
36 Pemenue TekcTOBBIX 3aJjau anredpandeckum
croco6oM
37 KonTponbnas pabota no teme "Cucremsl
ypaBHEHHH"
38 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
39 UYncnoBbie HEPAaBEHCTBA U X CBOWCTBA bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JInHeHbIe HEpaBEHCTBA C OJHOMN bubmuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneiHble HEpaBEHCTBA C OJHOU bubmuoteka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmoreka HOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
43 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN U UX pEIICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON

IIEPEMEHHOMN U UX pELICHUE



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

CucreMbl TMHENHBIX HEPABEHCTB C OJHON

45 MEPEMEHHON U UX pelIeHHe
46 KBangparHbie HepaBeHCTBA U UX pEIlICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHpie HEpaBEHCTBA U UX PEIICHUE bubmmorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBanparHpie HEpaBEHCTBA U UX PEIICHUE bubmmorexa [JOK
https://m.edsoo.ru/7f43b5a2
49 KBanparHpie HEpaBEHCTBA U UX PEIICHUE
50 KBagpaTHbie HepaBeHCTBA M UX pEIICHUE
51 I'padmueckas nHTEpIIpeTalls HEPABEHCTB U bubmmoreka [JOK
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'paduueckas HHTEpIIpETALINS HEPABCHCTB U
CHCTEM HEPABEHCTB C IByMs IIEPEMEHHBIMHU
53 KonTponbnas pabora no teme
"HepaBencrsa"
54 KBangpatuunas ¢pyHkuus, e€ rpaguk u bubmmnorexka HOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpartuunas ¢pyHkus, e€ rpaduk u bubmmoreka HOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBangparuunas ¢pyHkuus, e€ rpaguk u bubmuotexa [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmmnoreka HOK
napabosIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGoia, KOOPAMHATHI BEPIIHHBI bubmuoteka [IOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubmuoteka [IOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

https://m.edsoo.ru/7f43alac

60 [Tapaboma, KOOpAMHATHI BEPIIUHBI bubnmnoreka HOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOPAUHATHI BEPIIMHBI bubnmoreka [JOK
1mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduxu pynkmmit: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
64 I'paduku dpyukmmii: y = KX, y = kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'paduxu Gynkmmii: y = kx, y =kx + b,
y=k/X, y=x°, y=vX, y=[X|
66 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
67 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=xX, y=vX, y=IX|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=K/x, y=x°, y=vX, y=[x|
69 KonrpomnsHas padora o teme "®dyHkumn" bubmmorexa LIOK
https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YMCIIOBOM MTOCIIEIOBATEIBHOCTH brbmmorexa LTOK
https://m.edsoo.ru/7f43e6¢c6
3agaHue mocieq0BaTEIbHOCTH Bt OK
71 pexyppeHTHOHI (hopMyIioit u popmysol N-ro nommoreka I
https://m.edsoo.ru/7f43ebda
qiieHa
72 Apudmernueckas U reoMeTpudeckas bubmuoteka [IOK



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

HPOrPecCHH

https://m.edsoo.ru/7f43ed7e

Apudmernueckas U reoMeTpudecKas

bu6nmoreka [IOK

73
MPOrpeccuu https://m.edsoo.ru/7f43f3b4
dopMyibl N-To YieHa apuhMEeTUIECKON U
74 TeOMETPUYECKON IIPOTrPECCUIL, CYMMEI Bubmorexa HOK
P porp -y https://m.edsoo.ru/7f43f58a
MEePBBIX N YWICHOB
®opmyItel N-ro wieHa apupMeTHIeCKOi 1
75 TeOMETPUYECKON IIPOTrPECCUIL, CYMMBI Bubmorexa HOK
p porp &Y https://m.eds00.ru/7f43ef2c
MEePBBIX N YICHOB
®opmyItel N-ro wieHa apuPpMeTHIEeCKOH 1
76 reOMETPUYECKON IIPOrPECCUil, CYMMBI Bubmorexa IOK
P porp Y https://m.edsoo.ru/7f43f0c6
MEPBBIX N WICHOB
®opmyIbl N-To wieHa apuPMEeTHUECKON U
77 TeOMETPHUUECKON IIPOrPECCU, CYMMEI Bubmrorexa IIOK
p porp -y https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
@dopmyIbl N-To YieHa apuPMEeTHIECKO U
78 T€OMETPUUECKON ITPOTrPECCUI, CYMMEI Bubmuorexa LIOK
p porp -y https://m.edsoo.ru/7f43f8a0
MEePBBIX N YICHOB
N306pakeHne 4IeHOB apu(PMETHUECKON 1
79 reOMETPUUYECKOI Mporpeccuii TOUKaMH Ha
KOOPJIUHATHON TUIOCKOCTH
N300paxeHune 4ieHOB apupMeTHUECKO U
80 reOMETPHUECKON IPOTPECCHi TOUKaMU Ha
KOOPJIUHATHON TUIOCKOCTH
81 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIA POCT
Bubnuoreka IIOK
82 Cno>xHbl€ TPOLIEHTHI 1

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



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
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83

84

Cl1oXHbIE TPOLEHTHI

Kontposnbras padota mo teme "Hucnosbie
OCJIEN0BATEIILHOCTH"

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

bu6nunoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHUEe, 0600IIEeHNE 1
CHCTEeMAaTH3allKs 3HaHUH. 3aIKCh,
CpaBHEHUE, ICUCTBUS C ICHCTBUTEIHLHBIMHU
YUCJIAMH, YHCIIOBAs TIpsiMast

86

[ToBTOpeHUE, 0600IICHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUSI, TPOIIOPLIUU

87

88

89

90

[ToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuiH. OKpyTriIeHHe,
npUOIMKEHNE, OIICHKA

IToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 3374 apuPMETHUECKUM
crmocobom

[ToBTOpeHuEe, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33]1a4 aprU(PMETHIECKUM
CII0COO0M

[ToBTOpEeHmEe, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33]1a4 apUPMETHIESCKUM
CII0COO0M

bubnuoreka [{OK
https://m.edsoo.ru/7f443b12

bubmmoteka IIOK
https://m.edsoo.ru/7f443cd4

bubmmoteka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHme, 0600IEeHNE U
cucremarusanus 3HaHui. [IpeobpazoBanue

but6mmorexa [IOK
https://m.edsoo.ru/7f4441ca



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
https://m.edsoo.ru/7f4441ca

anreOpandecKnX BhIPAKECHHM, JOIYCTHUMBbIE
3HAYECHUS

[ToBTOpeHUE, 0600IIeHNE 1
cucreMaru3anus 3Hanui. [IpeoGpasoBanue

bub6nmoreka [IOK

92 areOpanvecKux BhIPAXKEHUI, JOMYCTUMbIE https://m.edsoo.ru/7f444364
3HAYEHUs
[ToBTOpeHUE, 0600IIeHNE 1

93 cucremaru3anus 3HaHui. [IpeoOpazoBanue bubnmnoreka HOK
anreOpanvecKux BbIPAXKEHUH, JOMYCTUMbIE https://m.edsoo.ru/7f4446f2
3HAYCHUS
[ToBTOpEHME, 0000IIEHNE U

94 cucremaru3anus 3HaHui. [IpeoOpazoBanue bubanoreka [JOK
anreOpanvyecKux BbIPAXKEHUH, OMYCTUMbIE https://m.edsoo.ru/7f444a94
3HAYCHUS
[ToBTOpEHME, 0000IIEHNE U

95 cucTeMaTu3anus 3HaHui. OyHKIHUH: bubnnorexa [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMA
[ToBTOpeHue, 060061IeHNE U

96 cucTeMaTu3alus 3HaHui. OyHKINH: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444144
byHKIMIA
[ToBTOpeHue, 06001IeHNE U

97 cucremartusanus 3HaHu. yHkuuu: bubmuoreka [IOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH

08 [ToBTOpeHue, 0600IEeHNE U but6mmorexa [IOK

CHCTeMaTHu3alus 3HaHUH. cDyHKI_II/II/II

https://m.edsoo.ru/7f4452e6
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IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX
byHKIMHA

[ToBTOpeHUE, 0600IIeHNE 1
99 cucreMaru3anus 3HaHui. I'paduueckoe 1
pelIeHUe YPaBHEHUM U UX CUCTEM

[ToBTOpEeHME, 0000IIEHNE U
100 cucremMaru3anus 3HaHui. I'paduueckoe 1
pCELICHUE YPaBHEHUH U UX CUCTEM

101 HroroBast koHTpoIbHAs paboTa 1

bu6nmorexa [IOK
https://m.edsoo.ru/7f445516

102 O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoinonusATh, coyeTast yCTHbIe U MUCbMEHHBIE TPUEMBI, apupMeTHUIECKHE
' JEUCTBUS C PAllMOHAILHBIMH YUCIIAMH
HaxoauTp 3Hau€HMs YMCIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOPa3HbIE
1.2 CrocoObl W MpUEMBl BBIUYMCICHUS 3HAYCHUN JPOOHBIX BBIPAKCHHM,
coJiep KalIiX OOBIKHOBEHHBIE U AECATUIHBIC POOH
[lepexoguts oT onmHOW  (OPMBI  3amUCH  4YHCEN K  JPYrou
. (npeoOpa3oBbIBaTH JECATUUHYIO IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PAallMOHAJIbHbIE YUCIIA
15 Oxkpyriarh uncna
BEIMONMHATE TPUKHUIKY W OIEHKY pe3ysibTaTa BBIYHACICHUH, OIEHKY
1.6 3HAYEeHUH YMCIIOBBIX BBIPAKECHUN. BBHIMOTHATH AEHCTBUS CO CTENEHIMH C
HATYPaJbHBIMH ITOKA3aTEIIIMU
17 [IpuMeHsTHP TPU3HAKK JCTMMOCTH, pPAa3JIOKEHHE Ha MHOXHUTEIH
' HaTypaJbHbBIX YHCEI
Pemate npakTHKO-OPUEHTUPOBAHHBIE 33J]auH, CB3aHHBIE C OTHOIIEHUEM
18 BEJIMYNH, MPOTIOPIIMOHATIBHOCTHIO BEJINYHH, MPOIICHTaMH,
' HMHTEPIPETHPOBATh PE3YJIbTAaThl PELICHUs 337ay C Y4ETOM OrpaHUYEHUl,
CBSI3aHHBIX CO CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BbIPAKCHHS
”1 Hcnonp3oBath  anreOpanyecKkyld  TEPMUHOJOTMIO U CHMBOIIHUKY,
' MPUMEHSTH €€ B MPOIIECCEe OCBOSHHSI YUEOHOTO MaTepuaa
’5 HaxomuTe 3Ha4YeHHsT OyKBEHHBIX BBIPAXCHHUU NPH 33JaHHBIX 3HAYCHUSX
' MEePEMEHHBIX
23 BeimonHATe  mpeoOpa3oBaHUs LEJNOTO BBIPAKEHHS B MHOTOWICH

MPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, pAaCKpPhITUEM CKOOOK




BemonssaTh YMHOXCHHUE OJHOYJICHA Ha MHOI'OYJICH W MHOI'OYJICHa Ha

24 MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcCymiecTBIATh Pa3IoKEHUE MHOTOYJICHOB HAa MHOXXHUTEIU C MOMOILBIO
2.5 BBIHECEHMs 32 CKOOKM OOILEro MHOXKUTENs, TPYNIUPOBKHU CIIaraeMblX,
npUMeHEeHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpa3oBaHUs MHOTOYICHOB JUIS PEHICHUS Pa3IMYHBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peallbHOW IPAKTUKU
27 Hcnonb30BaTh CBOICTBA CTENEHEHW C HATypaJbHbIMU [OKA3aTEJIAMU JIJIs
' npeoOpa3oBaHus BBIPAKEHHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHelHble ypaBHEHMsI C OJJHOM MEPEMEHHOM, IPUMEHsIs IpaBuIIa
3.1 nepexoa OT UCXOAHOTO YpaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTs,
SIBJISICTCA JIM YUCII0 KOPHEM YPaBHEHMSI
3. [TpumensTh rpaduyeckre METOAbI IPU PEIICHUH JIUHEHHBIX YpaBHEHUH U
' UX CUCTEM
33 [TonGupath mpuUMeEpHl Tap YUCEN, SBISIOMIMXCS PEUICHUEM JMHEWHOTO
' YpaBHEHHUS C IByMsI [IE€PEMEHHBIMU
Ctpouth B KOOPIAMHATHOW IUIOCKOCTH IpauK JIMHEHHOTO ypaBHEHMsS C
3.4 IBYMSI TIEPEMEHHBIMH; TMOJIB3YSICh Tpa)MKOM, TPUBOAUTH TPUMEPHI
peleH!s ypaBHEHUS
35 Pemate cuctembl IByX JIMHEHHBIX YpaBHEHUH C JByMs II€pEMEHHBIMH, B
' TOM 4ucie rpadguyecku
CocTaBisATh M peliaTh JUHEWHOE ypaBHEHHWE WM CHUCTEMY JMHEMHBIX
3.6 YpaBHEHHH IO YCIIOBHIO 33/1a4H, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJlaui OJTy4YE€HHBIH pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHkuuu
N300pakaTh Ha KOOPAMHATHOW TMPSAMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aIHCHIBAThH
YHCIIOBbIE TPOMEKYTKH Ha alNreOpandyeckoM s3bIKe
42 OTMmeyaTb B  KOOPAMHATHOW IUIOCKOCTH TOYKH TIO  3aJJaHHBIM
' KOOp/IMHATaM
43 Crpouts rpaduxu nuHeldHbIX QpyHkuuid. Ctpouts rpadgux GyHKIUU Y =
| [X]
44 OnuceiBaTh ¢ MOMOIIBIO (GYHKLIMH W3BECTHBIE 3aBUCHUMOCTH MEXIY

BCJIMYUHAMU: CKOpPOCTb, BpEMs, PpacCTOAHUC, ILCHY, KOJIUYCCTBO,




CTOMMOCTb, POU3BOUTEIIHHOCTD, BpeMsl, 00HEM pabOThI

4.5 HaxoauTth 3Ha4eHNE QYHKIIUU 110 3HAYEHUIO €€ apryMeHTa
IlonumaTth  rpaduueckuil  cmoco®  HpeACTaBIeHHs M aHaIM3a
4.6 uHbOpMalMY, U3BICKaTb M HMHTEPIPETUPOBATH HHPOPMALUIO U3
rpaMKOB pealbHbIX NIPOLECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
1 Yucna 1 BIYUCICHUS
Hcnonp3oBaTh  HayallbHBIE  TIPEACTABICHUS O  MHOXKECTBE
11 JeUCTBUTENBHBIX YHUCEJ JUIsl CPAaBHEHMSI, OKPYIJICHHUsSI U BBIYUCICHUI,
' n300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMH HA KOOPIAMHATHOU
psAMOI
[IpuMeHsATh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEO0OXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPE0Opa30BaHUs BBIPAKEHUH, COepKaIIIX
KBaJpaTHbIE KOPHU, UCIIOJIb3ysl CBOMCTBA KOPHEU
13 Hcnonp3oBare 3amuck OONBIIMX ¥ MaJbIX YHCEN C TIOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yucna 10
2 Anrebpanyeckue BEIpaKeHHUs
[IpuMeHsTh TOHSTHE CTENEHH C MENbIM IOKAa3aTeJeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHH C IeNbIM
oKa3areseM
BEHIMONHATE  TOXIECTBEHHBIE  NMPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXWIECH HA MHOKHUTEIN
Y [TpumeHsTH TIpeoOpa3oBaHUsT BBIPAKEHHUH IS PEIICHUS Pa3TMIHBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 pealbHOW MPAKTUKU
3 YpaBHEHUS 1 HEpaBEHCTBA
31 Pemate nMHelHHBIE, KBaJpaTHble YpaBHEHHs M  palMOHAIbHbIC

YpaBHEHUs, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs




NEPEMEHHBIMU

[IpoBoauTh mpocCTeiline HCCIeNOBaHUS ypPaBHEHUH U CHUCTEM

ypaBHEHMH, B TOM 4YHCIE C TNPUMEHEHHEM Trpaduyeckux

3 IpeCTaBICHUN (YyCTaHaBIMBaTh, UMEET JIM YpaBHEHHME WIM CHUCTEMA
YPaBHEHUI PELLEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)
[lepexomuth OT cJOBECHOH  (OpPMYNIHpPOBKM  3amadu K e
33 areOpandeckold MOJENM C MOMOILBIO COCTABJICHHS YpaBHEHUS WIIU
' CUCTEMbl yYpaBHEHUH, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IMOJY4YCHHBIN pe3ybTarT
IIpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKU,
3.4 pelaTh JMHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
' JaBaTh  rpaUYecKyl0  WUIIOCTPALMI0  MHOXECTBA  pELIeHUH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIMH
[lonnMaTh ¥ UCHONB30BaTh (DYHKIMOHAIbHBIE IOHATUS U S3bIK
11 (TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
' (GYHKIMU [0 3HAYEHMIO apryMEHTa, ONpPENesiTh CBOWCTBA (YHKLUHU
1o e€ rpauky
43 Ctpouth rpaduku dJieMeHTapHbIX QYHKIMIA Buaa: Y=K/X, y =X,y = X,
' Y = |X|, onHchIBaTh CBOMCTBA YNCIOBON (DYHKIIMU O €€ rpaduky
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna 1 BBIYUCIIEHUS
11 CpaBHuBaTh M YHOPSAOYMBATH pAlMOHATIbHBIE M HPpPALMOHAJIbHBIE
' qucia
BoinonHsATe apudmeTHueckrie OEHCTBUS C pallMOHAIbHBIMU YHCIIaMH,
1.2 coueTasl YCTHbIE M NUCbMEHHBIE NIPUEMBI, BBINIOJHATH BBIUMCIIEHUS C
UppalMOHAIILHBIMU YU CIIAMU
13 Haxonute 3HaueHMs CTENEHEW ¢ LEeNbIMH ITOKa3aTelIMU U KOpHEH,
' BBIYHCIISATH 3HAYEHMSI YUCIIOBBIX BBIPAXKECHUM
1.4 OKpyrATh NEHCTBUTENBHBIC YHCIIA, BBIOIHAT IPUKHUIKY PE3yIbTaTa




BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

2.2

2.3

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHeliHblE W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJAIIMUECSA K HUM, HpOCTCﬁMHC ,Z[pO6HO'paL[I/IOHaJ'IBHBIe YpaBHCHUA

Pemarb cuctembl ABYX JUHEHHBIX YpaBHEHUHN C JBYMsI IE€PEMEHHBIMU
Y CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE SBISETCS

JIMHEUHBIM

Pemare TekcTOBbIE 3a7auM anredpanvyeckuM CIOCOOOM C IOMOIIBIO
COCTABJICHMSI YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHHU C JBYyMs

NEPEMECHHBIMU

2.4

[IpoBoauTh mpoOCTEWIINE MCCIEIOBAHUSA YpPAaBHEHUH U  CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TIPUMEHEHHEM TpadHuuecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

CHUCTCMa ypaBHCHI/Iﬁ pemcHusd, €CjIinu UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEIHHBIC HCPABCHCTBA, KBaApPAaTHLIC HCPaBCHCTBA,
I/1306pa)KaTL pEICHUC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIIMChIBAaThb

peuIeHue ¢ MOMOIIbIO CUMBOJIOB

Pemrate cucTeMBI JIMHEMHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIFOHArOIMe KBaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3aIMUCbIBATh PCUICHUEC C
ITOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NTPpHU PCHICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

3.2

3.3

PacnosnaBate  QyHKIMH ~ W3y4eHHBIX ~ BUAOB.  Iloka3wiBaTh
CXEMaTHUYECKH PACIIONIOKEHNE Ha KOOPAMHATHOMN TIOCKOCTH TpaduKoOB
¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHU K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIHIA
[loka3piBaTh  CXEMAaTUYECKH pPACIONIOKEHHE Ha  KOOPJMHATHOU
IUIOCKOCTU TpadukoB (GyHKUUN Buaa Y = VX, Y = [X| U ONHUCHIBATh
cBoiicTBa pyHKIMI

Crpoutb ¥ M300pakaTh CXEMaTHYECKH TpadUKu KBaJPATHUHBIX
(GyHKUMH, ONUCHIBATH CBOWCTBA KBAJAPATHUHBIX (QYHKIUHA MO HX

rpadukam




Pacnio3naBath KBaapaTuuHyi0 (QYHKIHIO O (Qopmyiie, HTPUBOAUTH

3.4 MpUMEPBl  KBAJIPpaTUYHBIX (QYHKIMH W3 peaabHON KU3HH, (PU3HKH,
reoMeTpUU
4 ApudmeTrnueckas U reoMeTpUYECcKasi IpOrpeccuu
i1 Pacnio3naBath apupMEeTHYECKYI0 U T€OMETPHUECKYIO MTPOrPECCHU TIPU
' pa3HbIX crioco0ax 3agaHus
BBIMONHATE BBIUMCIIEHUS C HCIOJIB30BaHUEM (QOpMys N-TO dJIeHa
4.2 apu(METHUECKOW M T€OMETPUYECKO MPOrpeccHid, CyMMBI MEPBBIX N
YJICHOB
43 N300pakaTh 4I€HBI MOCIEIO0BATEIHFHOCTA TOYKAMH HA KOOPIMHATHOU
' IJIOCKOCTH
Pemrates 3amaun, cBsA3aHHBIC C YMCIOBBIMH IOCIIEOBATEIBHOCTSIMH, B
4.4 TOM 4MCI€ 3aJadyd U3 pEaJbHOW JKHU3HM (C HCIHOJIb30BAaHUEM

KaJbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucna v BIYUCICHUS
Jpobu OOBIKHOBEHHbBIE U JECATHUYHBIE, NEPEX0] OT OJHOW (hopMbI 3amucu
11 npobeit xk apyroil. IloHsTHe palMOHANBHOTO 4YHCIa, 3alUCh, CPaBHEHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmerndeckue NeMcTBUS ¢ pallMOHATIBHBIMU YuciaMu. Pemenue 3aaay u3
' peabHOM MPAaKTUKH HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTelieM: OIlpe/ielieHne, Mpeodpa3oBaHue
' BBIpQ)KEHUI1 Ha OCHOBE OIPEIEIICHNs, 3aUCh OONBIINX YHCE
14 [IponeHTsl, 3amuCh MPOLEHTOB B BHJE IpoOM M IpoOH B BUAE MPOICHTOB.
' Tpu oCHOBHBIE 33/1a4 HA MPOLIEHTHI, PEILICHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEIMMOCTH, pPAa3lokKEeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHbIX YUCEIl
16 PeanbHble  3aBUCMMOCTM, B TOM 4YHClIe T@psMas ©  oOpaTHas
' IIPONOPLUUOHAIBHOCTH
2 AnrebpanuecKue BhIPAKCHUS




IlepemeHnHbIE, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C MepeMeHHOM. [[omycTumblie

2 3HAUEHUS IEPEMEHHBIX

25 [IpencraBnenne 3aBUCHUMOCTH MEXKIY BEIMYMHAMU B BHIE (OPMYJIHI.
' Beruucnenus no gpopmynam

23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  DPaBHBIC
' BBIPa)KEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

25 OpnHowieHnbl U MHOrousneHsl. CreneHb MHorowieHa. Clio)keHue, BBIUUTAHUE,
' YMHO>KEHUE MHOTOUYJIEHOB

oy ®opMysIbl COKpAIEHHOIO YMHOKEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOTOUJIEHOB HA MHOXKHUTEIH

3 YpaBHeHus

a1 VYpaBHeHUe, KOpEHb YypaBHEHHUs, MpaBWia NpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCHUIIBHOCTb YPAaBHEHU I

3.9 JluHeitHOe ypaBHEHHE C OJHOW MNEPEMEHHOW, YHCJIO KOPHEH JIMHEHMHOTO
' YpaBHEHMsI, PELICHNE JIMHEHHBIX ypaBHEHUIN

33 CocraBneHue ypaBHEHUH IO yCJIOBHUIO 3ajauu. PelieHne TEKCTOBBIX 3a1ad ¢
' MOMOUIBIO YPABHEHHI

3.4 JluneliHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €T0 rpaduk

Cucrema nBYyX JIMHEHHBIX YpaBHEHHIl ¢ JIByMs NepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOACTaHOBKH. IIpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 € IOMOIIBIO0 CUCTEM YPABHEHHUN

4 Koopnunats! u rpaduku. @yHkuun

4.1 Koopaunara Touku Ha npsAMOi

42 Yucnossle NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKaMH KOOPJAWHATHON
' IpSAMOi

A3 [TpstmoyronbHas cuctema koopawHat, ocu Ox m Oy. Alcrucca U opaWHaTa
' TOYKH Ha KOOPJMHATHOM MJIOCKOCTH

A4 [Tpumepsl TpadukoB, 3anaHHbIX (Qopmyiamu. UteHue rpaduKoB peanbHBIX
' 3aBUCUMOCTEN

4.5 [Tonsarue ¢pynkuuu. ['paduk pynkunu. CoricTBa QyHKIHI

4.6 Jluneiinas Gynkuus, e€ rpaduk. ['padux GyHkmm y = [x|

47 I'paduueckoe perieHne JIUHEWHBIX YpaBHEHHH M CHCTEM JIMHEHHBIX

ypaBHEHU U




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepP/KAHUA
1 Hucna u BIYUCICHUS
11 KBagpatueiii kopeHb u3 uuncna. llonstHe 00 HpparMOHAIBHOM YHCIIE.
' JlecATUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apupMeTHUecKUX KBaJpaTHBIX KOpPHEH U MX INPUMEHEHHUE K
1.2 peoOpa30oBaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. J[eficTBUTENbHBIC
qucia
1.3 CreneHs ¢ 11ebIM NOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCia
2 AnreOpandecKkue BbIpaXKeHUS
2.1 KBanpathslil TpéxusieH, pa3ioxkeHue KBaApaTHOro TPEXWIEHA Ha MHOXKHUTEIU
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoodu
2.3 CrnoxeHue, BBIYUTAHUE, YMHOXKCHHUE, JISICHUE anTreOpandeckux apooei
2.4 PanmonanbHble BBIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyia KOpHEH KBaJIpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATIBHEIE YPAaBHEHHS
I'padnueckas uHTEprpeTanysi ypaBHEHUM C ABYMS IEPEMEHHBIMU U CHUCTEM
3.4 JMHENHBIX ypaBHEHUH ¢ ByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM
3.6 YucnoBbie HEpAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMH
41 [lonsitne ¢ynkuu. OOnacTh oOmpeneNeHus W MHOXKECTBO 3HAYeHUM
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeaTbHbIE TPOLECCHI




OyHKIMM, OINUCHIBAIOIIME TPAMYI0O M OOpaTHyl0 MpPONOPIUOHATILHBIE

. 3aBUCUMOCTH, UX IrpauKu
4.5 OyHkuu y =x% y = X?
4.6 Oynkun y = [x, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yucna v BIYUCICHUS
n PanonanbHble uynciia, UppalUOHAIbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JECATUYHBIE POOH
MHOkecTBO 1eHCTBUTENBHBIX YHCEN, JeHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
19 JeCSITUUHbIE ApoOU. B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM
' JEHCTBUTENIBHBIX YMCE U KOOPAMHATHON NpsAMoil. CpaBHEHHE NEHCTBUTEIbHBIX
qucen
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YUCIAMU
W3mepenus, npubIKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpYIKAIOIIEro MHUpAa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeM wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrinenue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUsI C OJHOM TEepEeMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBaaparHoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHHM TpETbed U
' YETBEPTOU CTENIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue qpoOHO-paliMoOHATBHBIX YPABHEHHI
2.6 CucremMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
20 Pemenne cucreM OByX YpaBHEHHM, OJHO M3 KOTOPBIX JMHEHHOE, a IPyroe —
' BTOPOM CTEIIEHU
2.10 I'padpuaeckast mHTEpIpETALINS CHCTEMBI YPaBHEHUH C IBYMsI IEPEMECHHBIMH




2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne muHEHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON

2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM

2.15 KBaaparHbie HEpaBeHCTBA

216 I'padmueckas uwHTEpmpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMsI
' MePEMEHHBIMU
3 DOyHKIHUH

a1 KBanparuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. Ilapabona, koopauHaThI
' BEPIIUHEI TapadoIIbl, OCh CAMMETPUH TTapa0OJITbI

3.2 I'paduku Gynkiuit y=Kkx, y=kx+b u ux coiictsa

3.3 I'paduku dpynkumii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIUii , ¥ UX CBOHCTBA
4 YucnoBble OCIEI0BATEIBHOCTH

i1 Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX TMOCIEI0BATENILHOCTEH. 3a1aHue
' MOCIIEI0BATEIFHOCTH PeKYpPPEHTHOU (hopMyItoi u popmysioi N-To dieHa

42 Apudmernueckass mporpeccus. Dopmynbl N-ro  uieHa apuPpMeTHIECKOI
' MPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 'eomeTrpuueckass mporpeccusi. QDopmMynsl N-TO 4YieHA T'€OMETPUUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOH U TeOMETPUYECKON Mporpeccuil
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMATIBHBINA POCT

4.5 Crno’xHble MPOLIEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
NpoOBEPSIEMOro OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
TpedoBaHMS o01ero oopazoBanus Ha ocHoBe PI'OC

1

VYMmenune ONncprupoBaTh MOHATUAMU: MHOXKECTBO, IIOAMHOXECTBO,




OlepalMy HajJ MHOXECTBAMH; YMEHHUE OIEPUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCII0JIb30BaTh rpaduyueckoe MpeacTaBlIeHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX MPEIMETOB

VYMmenune ONICpHUPOBATH MOHATHUAMU: OIIPCACIICHUE, aKCHOMA, TEOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBIC W  JIOKHBIC
BBICKAa3bIBaHHA, IIPHUBOJUTH IIPUMEPBI W KOHTPIIPUMEPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHHe onepupoBarh MHOHATHAMHU: HATypajJbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE 4YHCJIO, JEJIMMOCTb HATypaJbHBIX YHCEN, INPU3HAKU
JEIMMOCTH, LEJI0E YUCIIO, MOAYJb 4YUCIa, OOBIKHOBEHHas Ipo0b U
JecaTu4Has ApoOb, CTaHIAPTHBIA BUJA YHCIA, PAllMOHAIBHOE YHUCIIO,
UppalMOHAIFHOE YHCIIO, apu(METHYEeCKUd KBAJAPATHBIA KOPEHB;
YMEHHME  BBIIOJHATH JEHCTBUS C  YWCIAMM, CpaBHUBaTb U
yHOpAIOYMBATh 4YHUCJA, INPEACTABIATh YKHCIA HA KOOPAWHATHOMN
IPSIMOW, OKDYIVIATh YHUCIIA; YMEHHE JejaThb HNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENneHU
Oonbllle €IMHUIBI; YMEHHME BBIIOJIHATH Pacdy€Tel MO (popmyiam,
peoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAJIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOTOYJIEHA Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJapaTa CyMMbI U pa3HOCTHU

YMeHHe onepupoBaTh NOHIATHUSAMU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJpPATHBIE ypaBHEHMS,
IpoOHO-pallMOHATILHBIE YPAaBHEHUS C OJHOM INEepeMEeHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JIPOOHO-pAllMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE MPU PEIIECHNHN 33]a4 U3 JIPYruX MpeaMeETOB
U TPAKTUYECKHUX 3a7ad; YMEHUE MHCIOJIb30BaTh KOOPAWHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh Ul HM300pakKeHUsl peLIeHUi

YPaBHEHUH, HEPABEHCTB U CUCTEM




YMeHune onepupoBaTh MOHATUAMH: QYHKINS, Tpapuk GyHKIIUU, HYITH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEXKYTKH
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEC W HAMMEHBIIECEC 3HAYCHUS
GbyHKINNT; yMEHHE OIIEePUPOBATH HOHSATHSIMH: npsiMast
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJApaTudHas (yHKIIHS,
oOpaTHasi TPONOPIMOHATBHOCTh, Mapabona, runepbosa; yMeHUE
CTPOUTH TPaPUKU YHKIIUH, UCIIOTB30BATh I'PAQUKH ISl ONIPEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHHsS 3a7ad U3 APYTUX
y4eOHBIX TIPEJIMETOB W peabHOW JKU3HMU; YMEHHE BBIPAXKaTh

(dhopMylilaMy 3aBHCUMOCTH MEXKIy BETMUINHAMU

Ymenue OIIepupOBATH HOHSATUSMU: I10CJIEZI0BATENbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrpeccuu;  yMEHHue
WCIIOJIB30BaTh CBOMCTBA IMOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/ady, B TOM YHCIe 3a/1ad U3 JIPYrux

y4eOHBIX TPEMETOB U peaTbHOU KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIMOB (B TOM YHCJE HA MPOIICHTHI,
IO M 4YacTH, JBUXKEHHE, PaldOTy, ILIEHy TOBAapOB U CTOMMOCTH
MOKYIIOK U yCITyT, HAJIOTH, 337a4i U3 00JIaCTH YIIPABICHUS JTNIHBIMU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpPaBHEHUs, HEPABEHCTBA MW CHCTEMBI T1I0 YCJIOBHUIO 3a/IauH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlIEHUE W OILEHUBAThH MPaBIONOJA00HOCTh

MMOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKa, OTPE30K, Mpsimas,
7y, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PpPaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJbHBIA TPEYroJbHUK,
MeauraHa, OMCCeKTpHca U BBICOTA TPEYrOJbHUKA, YETBIPEXYTOJIbHUK,
napajjienorpaMM, pomMO, TNPSAMOYTOJbHUK, KBaJpaT, Tpamlelus;
OKPYXHOCTb, KpPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarh 3aJaud, B TOM YHCJIE€ U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJIEHHE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue omnepupoBaTh MOHSATHUSMHU: PABEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB, MapalJICIbHOCTh W MEPICHAUKYIAPHOCThL IIPAMBIX,
yroll MEeXAYy NpsIMBbIMU, TEPICHIUKYISAp, HAKIOHHAs, MPOEKIIHUs,
nogodue Guryp, mogo0HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEILHO
TOYKM M INPAMOW; YMEHHUE pACIIO3HABaTb PABEHCTBO, CUMMETPHUIO U

nonobue ¢Guryp, napamiedIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B




OKpY’KaroIieM MHUpe

11

YMeHue onepupoBaTh IMOHATUSAMM: JJIMHA, PACCTOSIHUE, YIoji
(BeqiMuMHA yrja, CUHYC U KOCHUHYC yIJIa TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLEHUBATh Pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U  IUIOUIAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0bema
MPSIMOYTOJIBHOTO IapaJuIeNIENUIE1a; YMEHUE INPUMEHSATh MPU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHHS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TII0IIA IeH

12

13

YMmenue wuzoOpaxarb IUIOCKME (urypel M UX KOMOMHAIUH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CpPEICTB IO TEKCTOBOMY WJIH

CHUMBOJIbHOMY OITMCAHUTIO

VYmenue OIICpHUPOBATH IHOHATHUAMMN: MMpsAMOYTOJIbHAaA CHCTEMA
KOOpJZMHAT, KOOpJAUHATBI TOYKH, BCKTOD, CcymMmMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMMPONU3BCACHUC BECKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI IAJId MPCEACTABJICHUA
JaHHBIX W PEIICHHA 3aJjad4, B TOM YHUCIC U3 APYIrux yLIe6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBarh IOHSATUSMHU: CTOJIOMKOBBIE M  KPYIOBbIE
JUarpaMMbl,  TaONIuWIBl, cpenHee apudmeTuyeckoe, MeJauaHa,
HauOoJblllee U HaMMEHbIIEe 3HAYEHHUs, pa3Max 4YHMCIOBOrOo Habopa;
yMEHUE  U3BJEKaTb, WHTEPIPETUPOBaTbH M  NPeoOpPa30OBbIBATH
nH(pOpMalIMIO0, TPEACTABIEHHYI0 B Tal0iMIaXx M Ha JAUarpaMMax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U
ABJIICHUM; yMEHUE paCIO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY’KaoIlleM MUpE

15

YMeHue onepupoBarh IMOHATUAMU: CIy4YalHBIA ONBIT (CIIy4alHbBIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXO0J)
CIIy4yailHOrO OMbITa, CiIydyaifHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIY4YalHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM;, yMEHHE pellaThb
3aJa4d METOJIOM OpPraHM30BAaHHOIO INepedopa M ¢ HCHOJIb30BaHHEM
[IpaBUJIa YMHOXXCHHS; YMEHHE OLICHHUBAaTh BEPOSTHOCTH DPEAIBHBIX

COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTHUECKU TOCTOBEPHBIX U




MaJOBEPOATHBIX COOBITMM B OKpYXKaloIleM MHUpPE U B IKHU3HHU;
3HAKOMCTBO C TIIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHune BbIOMpaTh MOIXOMAIIMNA W3YYEHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMATHUKH KaK HayKW, MPUBOJHUTH
MpUMEPbl MATEMATUYECKUX OTKPHITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHON UCTOPHUH

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1 Yucna v BIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

12 OOBbIKHOBEHHBIE W JIeCATHYHBIE  JpOOHM,  MPOLEHTHI,  OECKOHEYHbIE
' NePUOANYECKHUE POOH

13 PanyonaneHple  yucna. Apu@MeTHYECKHE ONEpalud C  pPalOHAIbHBIMU
. B (WENYI

14 HelictButenpHble uncia. ApudMmeTHUYecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. qHUCIaMU

L5 [IpubnuxEéHHble BBIUKCICHMS, NpaBUia OKPYIJIEHUS, MPHUKUAKA U OIEHKA
. pe3ysbTara BHIYMCICHUN
2 AnrebGpanyeckue BbIpaKeHHs

2.1 BykBeHHbIE BhIpaykeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAJIbHBIM I10Ka3aTEJIEM.
' CBolicTBa CTENIEHH

2.3 MHorouneHsl

2.4 Anre6panueckas ApoOb

25 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHHU. JencrBus c

apupMeTHIECKUMHU KOPHSIMH HaTypalbHON CTEIEHH




YpaBHEHUs U HEPABEHCTBA

Lensie m npoOHO-parioHambHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH

3.1 5
ypaBHEHHI
30 Ilenple u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
. HEPaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBele N0CIEI0BATEIBHOCTH
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IOCIEA0BATEILHOCTEH
42 Apudmernueckass U reomerpudeckas nporpeccur. Dopmyna  CI0KHBIX
- NPOIICHTOB
5 OYyHKIIH
OyHkmms, cnocoObl 3amanus GyHkuH. ['papuk  ¢yHkmuu. OOIacTh
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hymu dynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBl (pyHknmu. HawOonbliee W HawMeHbIlee 3HaueHHWE (DYHKIHH Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsIMOM U INIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKiX BeIUUrH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OmnwucarenpHast CTaTUCTHKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr




IF'EOMETPUS 7-9 kiaccbl
IMOSACHUTEJBHAS 3AIIUCKA

['eoMeTpusi Kak OOWMH M3 OCHOBHBIX pa3/leiiOB UIKOJBHOW MaTEMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYNTh M3YYeHHE CBOMCTB M pa3MepoB (uUryp, Ux
OTHOLIEHMM M B3aMMHOE pACMOJIOKEHUE, ONUPAECTCA HA  JIOTUYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o01iero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOLIMICS YUUTCSI MPOBOJIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHMs, JOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS W CTPOUTh KOHTPIPHUMEPHI K JOKHBIM, MNPOBOAUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHHs TE€OMETPUHU SIBISIETCS HCIIONBb30BaHHE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peambHOM ku3HM. OOydaromuiicss JOKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIM YEPTEXK WIH
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOAUMYIO JTUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BHIYMCIHUTENbHAA JIMHUSA B W3YYEHUU T'€OMETPUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OO0YyYaroIUKCsS YYUTCS CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
peaMeTaMi, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHNUS TEOMETPUUECKUX (PUTYp
Y TIOHSTHUH, IEMOHCTPUPOBATh MPUMEHEHUE MOJYYCHHBIX YMEHHUA B (PU3UKE U
TeXHMKE. OTH CBsi3W Haumbojee SpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHoumeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel U ux cBocTBa», «W3mepenue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpasoBanus momo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelnw), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMexXHbIE yIubl. buccekrpuca yria. JlomaHnas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C IMOMOIIBIO LHUPKYJIS W JUHEUKH. TpeyroyibHUK.
BricoTa, Meinana, OuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIN M PABHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKK PABHOOEAPEHHOIrO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NApAJIIENBbHBIX IPAMBIX. CyMMa yIJI0B TPEYTrOJbHHKA.
Breninue yribl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OoJbLIEH CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CcBoilcTBa. B3ammHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B yroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHbie
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKU |
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA W MPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O INPONOPLMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt nomoodus. I[lpusHaku mogoOus
TpeyroJibHUKOB. [IpruMeHenne noqo0ust mpu peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa miomaaei reomerpuyeckux ¢uryp. DopMynbl s IIIOLWIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIOMaAeH
noTI0OHBIX (QUTyYp.

Brruncnenune miomazneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YIJla IMpPsIMOYTOJIBHOIO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (YHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPAOM.
VYriel  MeXIy ~XopaaMu M CEeKyUI[MMHU. BrnucaHHble W ONHCAaHHbBIE
4eTBIPEXYTOJBHUKU. B3auMMHOE pacnosjokeHue IBYyX OKpykHocTedl. Kacanwue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTUYeCKUX 3alad C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINlEpalMy HaJ BEKTOpaMmH. PasznokeHue BeKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BENIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS IPSAMOU U OKPYKHOCTU
B KOOpAMHATAX, [EPECEUEHNE OKPYKHOCTEW M NPSIMbIX. MEeTOI KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. [J[muHa OkpyxkHOCTH. I'pagycHas w
paauaHHasi Mepa yria, BBIYUCICHWE JJIMH Iyr okKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMeETpuH Guryp (daeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl Y4YeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHWEM K  JOCTH)KCHMSM  POCCHUICKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpaklaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pa)IaHCKOro olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUU [PAKTHYECKUX 3a]a4
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAeKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATETbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTEMaTUYECKOW KYJIbTYypOH Kak CpPEeJCTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIEN0BATENBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:



FOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEACHHWS  3J0pPOBOr0  o0Opa3a JKM3HM  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pETyJsipHas Qundeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXalollel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUI JIsi OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 NMPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAaHWI, B TOM YHCIIEC
dhopMyIHpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JEeUCTBUSA, (OPMYJIMPOBATH M OICHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTeMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXKIy TMOHATUAMH, (POPMYIUPOBATH
OTIpEeIeICHUs] ~ TIOHATHM, YCTAaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIIpUHUMATh, (opMymupoBaTh W  MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBISIBIIATH  MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
NpOTUBOpEYHs B (aKTax, JaHHBIX, HAONIOJNEHUSX U YTBEPKICHHSX,
npeyiaraTh KpUTEPUH 7Sl BBISIBICHUST 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA;



e JIENIaTh BBIBOJIBI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pazOuparh AOKA3aTEIbCTBA MAaTEMATHUUECKUX YTBEPKACHUU (NIPSMbICE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBa
MaTeMaTU4YecKux (hakTOB, BBICTpAWBAaTh APTYMEHTAIIMIO, MPUBOJUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBHIOMpPATHh CHOCOO perieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIIUA C Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eHCTBUSA.

e HCMOJIb30BaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNH HHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOIPOCH], (PUKCHUPYIOUIUE MPOTUBOpEUUE, MpoOIEMY,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JlaHHOE, (HOPMUPOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULINUI0, MHEHHUE;

e MPOBOJIUTH MO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITENIBHO (hOopMyJIHMpOBaThH OOOOIICHUS U BBIBOJABI 10 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE Mpollecca, a TaKKe BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBISBIIATH HEJOCTATOYHOCTh W HW30BITOYHOCTH HMH(POpPMALUU, JTAHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

e BBIOUpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

e BBIOMpaTh (OpMy TpeAcCTaBICHUS HHPOPMAIMK ¢ HLIIOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMu, [adarpaMMmMaMy, HHOW TrpaduKold H UX
KOMOMHAIIMSIMU;

e OIICHMBATh HAJAEKHOCTh HWH(POPMAIMU MO KPUTEPUSIM, MPEIJIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXKJEHHUSI B COOTBETCTBUH C YCIIOBUSIMHU
U LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PECHMS
B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelICHUs
3aJ1a4yu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

e B X0/I¢ OOCYXXJIEHUS 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMON TEMBI,
npoOeMbl, perraeMoil 3aJaun, BbICKa3bIBaTh UJEH, HAIICJICHHbIE HA TTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX



YYaCTHUKOB JMAaNiora, OOHApy>KHMBAaTh pa3IMyue M CXOJCTBO IMO3ULUH, B
KOppPEKTHOM Popme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e IMPEACTABIATH PE3YJITATHI PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUU;

e IIOHMMATh W UCIIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U WHIUBHyaIbHON
paboOTHI MPU PEIICHUU YUEOHBIX MAaTEMAaTUYECKUX 3a/1aY;

e INPUHUMATH IIEJIb COBMECTHOM NESTENIbHOCTH, MJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
00CYXJIaTh MPOLECC U pe3yibTaT paboThl, 0000ATh MHEHUSI HECKOIBKUX
JIIOJICH;

e y4acTBOBaThb B TIpyHmHoBbIX QopMax padoTel (oOcyxneHus, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BBIIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPIAMHHMPOBAaTh CBOM JEWCTBUS C JPYITMMU WICHAMM KOMAaH[BI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSTEILHO COCTaBJIATH IUIAH, aJITOPUTM PEIICHUs 3aJaud (WM €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YIETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysabTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e MPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MIPHU PEUICHUU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHBATh COOTBETCTBUE pPE3yJibTaTa JEATEIIBHOCTH MOCTABICHHOW 1ENU U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IEJH,
HaXOJUTh OMMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Pacrio3HaBaTh HW3y4YEHHBIE TEOMETPUYECKHE (UTYpBI, ONPEACIITh UX
B3aMMHOE pACIOJIOKEHUE, H300paxkaTh T'e€OMETpHUYeCKHe (GUTYpHI, BBIOJHATH



YEpPTEKHU MO YCIOBHIO 3adauu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIUYUHBI.
PemaTe 3aaun Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYWH TPEIMETOB B
pealbHOW KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmephbl ITHUX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auaM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOIUTE JTOTHUYECKHE PACCYXJICHHUS C HMCIOJIb30BAaHHUEM I€OMETPUYECKUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OrnpenensaTs napauieIbHOCTh IPSAMBIX ¢ TIOMOIIBIO YTII0B, KOTOPBIE 00Opa3yer
C HUMH cekymas. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aa4un Ha KiieT4yaTol Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJIWUTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJadyaX C HCIOJb30BAaHHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOT'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEYEHNH [IBYX MNAapAJUICIbHBIX MPAMBIX CeKyulend. Pemare mnpakTtuueckue
3aJla4d Ha HAXOKJIECHHUE YIJIOB.

Brnagers TOHATHEM TI€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEICNIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHANKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeCTa TOYEK.

DopMynMpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAaMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMHU. Y METh NMPUMEHSTh 3T CBOMCTBA MPH
pEIIEHNH 3a1a4.

Brnagete MOHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonb3oBaThCcs (akTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaers noHsATHEM KacaTeabHOUW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMH, ITIOHUMATh
UX MTPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TOMOLIBIO LUPKYJIS U
JIMHEUKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBAa TOUYKH IEPECEYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpedHEN JIMHUM TPEYTOJIbHUKA U Tpaneluuu, MPUMEHSThH
X CBOMCTBA NPU pPEUICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca U TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir [ludaropa npns pemieHHs] TE€OMETPUYECKUX H
npakTUYecKux 3aaad. CTpOUTh MaTEMaTHYECKYyH0 MOJEIb B MPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Brmagets DOHATMSAMM CHHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl STUMH MOHSATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (paznuyHbIMU clocO0aMM) TUIOIIA/lb TPEYTOJbHUKA U IUIOMIAAN
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysich, TI/€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpUMEHSATH MOTYyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yIia, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriax MEeXAy XOpJaMH (CEeKYIIMMH) U YIIIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

BraneTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIU JIJIS 3a/1a4 PeaybHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHUEM TMOA00usS U TPUTOHOMETPUHU (MOJIB3YsICh, TA€ HEOOXOAUMO,
KaJIbKYJATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTh C HUX
MIOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pElIeHUE
MPSIMOYTOJIHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYIATOPA) AJIUHbI
Y YTJIbl JU1sl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMHu MPUBENECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUUII HAXOXJIEHHUSI COOTHOIICHWM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOKIEHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYroJIbHUKOBY), MPUMEHATh HX MPH
pELIEHNH T€OMETPUYECKUX 3aa4.



Bnagers moHsTHSIMH ~ mpeoOpa3oBaHHS  MOAOOHS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3oBarbes cBOMCTBaMU O00MS TPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIIBl y MOJAOOHBIX (uryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B MPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IPUMEpPHI TO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IMOHUMAaTh MX I'€OMETPUUECKUNA U (DU3HUECKUN
CMBICJI, TPUMEHATh HMX B PEIICHWH T€OMETPUUECKUX M (PU3NYECKUX 3ajady.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIs1 HAXO0XKJICHUS JJIUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOpPJMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BianeTes NOHATHSAMHM NPABUIBHOIO MHOTOYTI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY’KHOCTH WU PaJMaHHON MEphI yria, yMETh BBIUYMCIATH ILIOIIAJb
Kpyra u ero yacteil. [[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPUMEHSTh JBHIKECHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C NPUMEHEHHEM MOJ00HMS W TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
[Ipocreitmne reomeTpuueckue GUrypsl u
1 Hf cBoricTtBa. M3me :Hne FGOM:}; I/I}:II;CKI/IX 14 bubmorexa LHOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 Tpeyrombiikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMBbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
5 [ToBTOpeHme, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0

8 KUIACC



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

KoauuecTBO 4acoB

DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 HerpipexyronbHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1 bubmorexa HOK
poTopHt P 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Tmomane. HaxoxaeHue miomaaei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa LHOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Iudaropa n Havana bubmmoreka [IOK
4 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OINMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6mmoreka [JOK
IT i 4 1
6 OBTOpeHHE, 06obueHHe SHaNHil https://m.edsoo.ru/7f417e18
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0

9 KIIACC


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

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Kourpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronometpust. Teopembl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpaszoBanue nogobus. Merpuueckue 10 1 Bu6muotexa [JOK
COOTHOILIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 of HOCTH U TUIO yar b Kpyra 8 8 bubmmorexa [IOK
Py AT EpyTa: https://m.edsoo.ru/7f41a12¢
Brruncnenue miomaneit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 7 9 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC


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

KoanyecTBo yacoB DJIEKTPOHHbIE
Jl:;-)n Tema ypoka Beero Kourpoabubie IIpakTuyeckue fI[:;‘?eHI/Iﬂ :)I;l[()l;l:())l:;feﬂbﬂble
padoThI padoThI pecypenI
1 [Ipocreiiine reomeTpuyeckue 1 bubnmoreka [JOK
00BEKTHI https://m.eds00.ru/8866b724
Bu6muotexa [JOK
2 MoroyrobHik, J0MaHas L https://m.edsoi_.[ru/88660b6a
3 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 bubmmorexa [JOK
https://m.edsoo.ru/8866¢7be
5 CMexHbIEe U BEPTUKAJIBHBIC YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEWHBIX U YIJIOBBIX
9 BEJIMYMH, BEIYUCIICHHE OTPE3KOB H 1
yIJI0B
N3mepeHne IMHENHBIX U YTI0BBIX
10 BeJ‘II/I‘fI/IeH, BeLI‘II/IC?'IeHI/Ie OT}]ZI)FC3?(OB u 1 bubmorexa LOK
https://m.eds00.ru/8866c3ea
yTJIOB
W3mepenne TUHEHHBIX W YTIIOBBIX
11 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1
yTJIOB
12 W3mepenne TUHEHHBIX U YTIIOBBIX 1

BCJIMYHH, BBIYHUCICHHUEC OTPE3KOB U



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

yIJ0B

[MepumeTtp u miommaas Guryp,

13 COCTaBJICHHBIX H3
IIPSIMOYTOJIbHUKOB
[lepumerp u mnomaas Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[TonsiTHe 0 paBHBIX TPEYTOJIbHUKAX
15 u HepBI/I‘IHBII)e npeI[cTTI;BieHI/I;[ 0 bubmmorexa [JOK
https://m.eds00.ru/8866ce80
paBHBIX (UTypax
16 Tpu npusHaka paBeHCTBA Bbu6motreka [JOK
TPEYroJIbHUKOB https://m.edso00.ru/8866d1fa
17 Tpu npu3zHaka paBeHCTBa bubnnorexa [JOK
TPEYTrOJIbBHUKOB https://m.eds00.ru/8866d34e
Tpu npu3zHaka paBeHCTBA bubmmoreka [JOK
18
TPEYrOJAbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npusHaka paBeHCTBA bubmmnoreka HOK
21
TPEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 [Ipu3Haku paBeHcTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
93 [Ipu3Haku paBeHcTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
24 CBOICTBO MeTMaHbI bubnuotexa [JOK

MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,

https://m.edso00.ru/8866e9ec



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
https://m.edsoo.ru/8866e9ec

IIPOBEAEHHON K TUIIOTEHY3€

CBOIiCTBO MeIHaHbI

25 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€
26 PaBHoGenpennbie U bubmmoreka [JOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHI https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa Bu6muotexa [JOK
PaBHOOEAPEHHOT'O TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
29 [IpusHaku u cBOMCTBA bubmmoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866e26¢c
30 HepaBencrBa B reomeTpun
bubmuoreka [IOK
1 H
3 CPABCHCTRA B TEONMCTPHH https://m.eds00.ru/8866e3a2
32 HepaBenctBa B reomeTpun
33 HepasenctBa B reomerpun
34 [IpssMOYTONBHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbHas padota no teme bubmmnoreka HOK
"TpeyronsHukn" https://m.edsoo.ru/8866echc
37 [TapannenbHble npsiMbIe, UX bubnuorexa [IOK
CBOICTBa https://m.edso00.ru/8866ef64
38 [Tareiit noctynat EBkinaa
39 Hakpecr nexarue, bubnmorexa LOK

https://m.eds00.ru/8866f086



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

COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,

o0pa3oBaHHbIE MPU EPECCUCHUN
napajuIeNbHBIX IPSIMbIX CEKYIIeH

40

Hakpecr nexaue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUU
[IapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPU NEPECEUEHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHBIX MPSMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

bubmmoteka IIOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napaeabHOCTH MPSAMBIX
Yepe3 paBEeHCTBO PACCTOSHUMN OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI

45

[Ipu3Hak napayeIbHOCTH MPSAMBIX



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

Yyepe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJIHOU MPAMOM 10 BTOPOH
NpAMOit

46 CyMmMa yrIioB TpeyroJibHUKA bubmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMMa yTioB TpeyroJibHHKa bubmmorexa [JOK
https://m.edso00.ru/8866f8ba
48 BHemrnue yriel TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866fase
49 BHemrnue yriel TpeyrojibHUKa
KonTponbhas padota no teme
50 "[TapannenbHbie TpsMbIe, CyMMa bubmmorexa LIOK
. https://m.eds00.ru/8866fe6e
YIJIOB TPEYrOJIbHHUKA
51 OKpy>XHOCTb, XOPJIbl 1 TUAMETP, UX bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpyKHOCTb, BIIUCAHHAS B YIOJI
94 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumeHeHue B bu6nmorexa LIOK
3ajavax https://m.edso0.ru/8867013e
56 [Tonstne o I'MT, npumeHneHue B bubmmnoreka HOK
3aja4ax https://m.eds00.ru/88670508
buccekrpuca u cepeTuHHBIN
S7 MEPIEHIUKYIISIP KakK
TeOMETPHUECKUE MECTa TOUEK
58 OKpy>XHOCTb, OITUCAHHASL OKOJIO bubnmnorexa [JOK

TPEYroJIbHUKA

https://m.eds00.ru/88670a62



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
https://m.edsoo.ru/88670a62

OKpy>KHOCTb, OTIMCAHHAsA OKOJIO

59 1
TpPEYroJbHUKa
OKpy’KHOCTb, BIIUCAHHAs B bubmunoreka [JOK
60 1
TPEYrOJILHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B 1
TPEYrOJIbHUK
62 [Ipocreiimue 3a1aun Ha 1 Bu6muotexa [JOK
MOCTPOEHHUE https://m.eds00.ru/88671188
63 [Ipocreiimne 3axaun Ha 1 bubnuorexa [IOK
IIOCTPOEHHE https://m.eds00.ru/886712d2
KonTponbnas pabora no teme
64 "OKpY>KHOCTb U K 1 bubmorexa HOK
by YT | https://m.eds00.ru/88671462
I'eomeTpuyeckue nocTpoeHus
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
65 OCHOBHBIX OHSITUN U METOJIOB 1 bubmorexa LIOK
a https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bubmmoteka IIOK
66 HroroBas koHTpoNbHas paboTa 1 https://m.eds00.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHHI
67 OCHOBHBIX TOHSITUH U METOJIOB 1
Kypca 7 Kiacca
[ToBTOpenue u 0600IIeHNE 3HAHHI
68 OCHOBHBIX TIOHSITHIA U METOJIOB 1 brbmmorexa [JOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 [Tapannenorpamm, ero Npu3Haku U 1 bubnnoreka [HOK
CBOICTBA https://m.edsoo.ru/88671af2
5 [Tapamrenorpamm, €ro Npu3HaKu U 1 bubnnorexa [JOK
CBOICTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnoreka [JOK
CBOICTBA https://m.eds00.ru/88671ca0
YacTtHble cayyau nmapauienorpaMMoB
4 (TIpsIMOYTOJILHUK, pOMO, KBaJpar), ux 1 bubmorexa HOK
PAMOYT L POMD, KBazpat), https://m.eds00.ru/88671dea
MIPU3HAKH U CBOMCTBA
YacTtHble cayyau nmapauienorpaMMoB
5 (IpAMOYTONBHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [OK
PAMOYT L POMD, KBaZpaT), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOWCTBA
YacTtHbIe ciydau mapauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 bubmmorexa [OK
PAMOYT L DOMD pat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOWCTBA
bu6mmorexa [IOK
7 T 1
patiety https://m.eds00.ru/88672358
8 PaBHOOOKAS ¥ IPSIMOYTOJIbHAS TPATCITHH 1 bubmorexa [JOK
PAMOYT patiett https://m.eds00.ru/8867252e
9 PaBHOOOKAS ¥ IPSIMOYTOJIBHAS TPATCITUH 1 bubmorexa [JOK
PAMOYT patiett https://m.eds00.ru/88672858



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

bubmuoreka [JOK

10 Metox yaBoeHHs MeAHAHEI https://m.eds00.ru/88672b14

11 LlenTpanpHast CHMMETPUS bubmorexa LHOK
https://m.eds00.ru/88672b14

12 KontposbHas pabota mo teme bubnnoreka HOK
"UeThIpE€XyroibHUKH" https://m.eds00.ru/88672c9%

13 Teopema ®aneca u Teopema o bubmumorexa [IOK
MPOMOPIIMOHATIBLHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubmmorexa LOK
https://m.eds00.ru/88672e0c

15 Cpenusiga nuHus TPEyroJibHUKA bubmorexa LHOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS bubnmorexa LOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUS Bubmorexa ITOK
https://m.eds00.ru/88673064

18 IIponopunroHaIbHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuiroHabHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYTroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bubnnoreka [JOK
21 Honobuste Tpeyrob ik https://m.edsogru/88673a78

22 Tpu npuzHaka nogo6us TPeyroJbHUKOB bubmmorexa LIOK
https://m.eds00.ru/88673bae

23 Tpu npuzHaka mogo6us TpeyroJbHUKOB bubmmorexa LIOK

https://m.edso0.ru/88673d52



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
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bubmuoreka [JOK

24 T 0
Pl IPHSHAKA HOAOOIA TPEYTOILHHKOB https://m.eds00.ru/8867400e
25 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB
26 [TpumeneHne mMog00usI IPU PEIICHUH
MPaKTUYECKUX 3a/1a4
97 Kontponbnas padota o teme "[logooHbIe bubnnoreka HOK
TPEyroJbHUKH" https://m.edso00.ru/8867445a
08 CaoiicTBa miIomnaae reoMeTpuIeCcKux bubnmoreka [JOK
dburyp https://m.edso00.ru/886745fe
@opMyIIbl IS IUIOIIAINA TPEYTOJIBHUKA, bubnuoreka [IOK
29
napaiienorpamMmma https://m.eds00.ru/88674860
30 DopmyJIbl IS TUIOLIAANA TPEYTOJIbHUKA, bubnnoreka [JOK
napajienorpamMmma https://m.edso00.ru/88674a22
@opMyIIbl IS IUIOIIAINA TPEYTOJIBHUKA, bubnnorexa [HOK
31
napajienorpamMmma https://m.edso00.ru/88674a22
@opMyIIbl IS IUIOIIAINA TPEYTOJIBHUKA, bubnuorexa [IOK
32
napaiienorpamMmma https://m.eds00.ru/88675288
33 @opMyibl I IUIOIIAANA TPEYTOJIBHUKA, bubnnoreka [JOK
napajuieorpamma https://m.eds00.ru/8867542¢c
bu6mmoreka [IOK
34 B i
BIUMCIICHHE TUIOMIA/IeH CIOXKHBIX QUryp httos://m.edsoo.ru/88674e78
bu6mmoreka [JOK
35 I1 i
AowaH GHryp Ha kerdarol Gymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GuUryp
37 [Tnomaau momoOHBIX GuTryp
bubmuorexa [JOK
38 3a1a4uu ¢ MPAKTUICCKUM COICPKAHHEM

https://m.eds00.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

bubmuoreka [JOK

39 3amaun ¢ MPaKTUYECKUM COJIEPIKaHHEM httos://m.edsoo.ru/88675684
40 Pemenue 3amay ¢ moMOIIBLIO0 METOIA bubmuorexa [JOK
BCIIOMOTAaTEILHON ILIOMIAIN https://m.edso00.ru/88674190
" " bubmmoreka [JOK
41 Kontposbnas padota mo teme "Ilnomanp https://m.edsoo.ru/8867579¢
N bubnmoreka [JOK
42 T I1
copema [ugparopa u e¢ npuvenenue https://m.eds00.ru/88675918
N bu6mmoreka [IOK
43 T I1
copema [ugparopa u e¢ npumencnue https://m.eds00.ru/88675918
N bubmuorexa [JOK
44 T I1
copema [ugparopa u e& npumencnue https://m.edso0.ru/88675abc
45 Teopema ITudaropa u e€ npuMeHeHne
46 Teopema [Iudaropa u e€ npumeHenne
OrnpeiesieHne TPUTOHOMETPUIECKUX
KIIUH OCTPOrO yTiIa IIPSMOYTOJIEHOTO
47 ? y: I(I)HLHHIE) I/I}II“I(;HOMI;T I/IBII:;CKI/IG bubmorexa LIOK
peyr - TP p https://m.eds00.ru/88675d32
COOTHOIIIECHUS B TIPSIMOYTOJIEHOM
TPEYTOJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnmnorexa [JOK
TOXKJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
51 KonrponsHas padora no reme "Teopema bubnuorexa [IOK

[Tudaropa u Hayana TpuronomeTpun"

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



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

Bnoucanusie u HCHTPAJIbHBIC YTJIbI, YT'OJI

bubmuoreka [JOK

52 . .
MEXK]1y KacaTeJIbHOU U XOPA0U https://m.edso00.ru/8a1415b2
53 Brniucannbie v LIEHTpaNbHBIE YTJIbI, YTOJ bubnnoreka [HOK
MEXy KacaTeJIbHOU U XOpHOoU https://m.eds00.ru/8a141940
54 Brnucannsie v IeHTpaIbHbIE YTIIbI, YOI bubnnoreka [HOK
MEXK]1y KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8al41b34
55 VYTibl MEXAY XOPaMU U CEKYIIUMU
56 VYTl MEXAy XOpJaMu U CEKYIITUMHU
Brnucannble 1 onrcaHHbIe
57 YETBIPEXYTOJIbHUKHU, UX MPU3HAKH U bubmorexa [JOK
SPeRST > AP https://m.eds00.ru/8a140f86
CBOICTBa
BricanHbie 1 OTIECaHHBIC
58 9EeTBIPEXYTOJILHUKH, UX MPU3HAKH U bubmorexa HOK
PPeRyT > IR https://m.eds00.ru/8a1416d4
CBOICTBa
BrircanHbie 1 OTIECaHHBIC
59 9EeTBIPEXYTOJILHUKH, UX MPU3HAKH U bubmorexa [JOK
. pexyr ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OTMMCAHHBIX YETHIPEXYTOILHUKOB MIPU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
62 B3anmHoe pacnonokeHue AByx bu6mmorexa [IOK
OKPYKHOCTEH, 0011I1e KacaTelbHbIe https://m.edso00.ru/8a1410a8
. bubnmuorexa [JOK
63 Kacanwne oxpyxxHocTei 1

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



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.edsoo.ru/8a1410a8

KonTponbHas pabota mo Teme "Yriasl B

bubmuorexa [JOK

64 OKPY>KHOCTH. Bana'i'HHHe 1 OIIMCAHHBIC 1 htts://m.edsoo.ru/8a141c88
YEeTBIPEXyTrOJbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJIOB KypPCcoB 7 U 8 Ki1accoB, 000011IeHIE 1 Bubmiorexa LIOK
. P ’ https://m.edsoo.ru/8al41ddc
3HAaHUNU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOJIOB KypPcoB 7 ¥ 8 Ki1accoB, 000011IeHIE 1 Bubmuorexa LIOK
Hv P ’ H https://m.edsoo.ru/8al4lefe
3HAaHUNU
bubmuorexa [JOK
7 " 1
6 TOrOBsl KOHTPOIIbHAA PadoTa https://m.edsoo.ru/8a142368
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
68 METOJIOB KypcoB 7 ¥ 8 Ki1accoB, 0000111eHE 1 Bubmzorexa LIOK
Ilv P ’ - https://m.edsoo.ru/8al1420ac
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bceero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchl
1 OnpeneneHre TPUrOHOMETPUUECKUX 1 bubnmnoreka HOK
¢bynkuuii yrnos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 @opMyIbl IPUBEACHUS 1
bubnunoreka LIOK
T 1
3 COpEMa ROCHIYCOB https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubnuoreka [{OK
> Teopema koctycon . https://m.edsoo.ru/8a142d5e
bubmuoreka [IOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB
TeopeMa cuHyCcOB
Haxosxnenue MH CTOPOH U BEJIUYUH bubnmorexa LIOK
9 1
YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6nmorexa LIOK
1 P 1
0 CHICHHIE TPEYTONLHHKOB https://m.edsoo.ru/8al42ac0
bu6nmorexa LIOK
11 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8a142ac0
but6mmorekxa [IOK
12 P 1
CHICHHE TPEYTOIIBHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroibHUKOB 1 bu6muoreka [JOK



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.edso0.ru/8al42ac0

[IpakTnyeckoe NpUMEHEHHUE TEOPEM

bubnunoreka LIOK

14 CHHYCOB M KOCUHYCOB https://m.edso0.ru/8a142c3c

15 [IpakTyeckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB

16 KoHnTtposbHast pabota o teme "Pemienne bubnmnoreka HOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a

bubnunoreka LIOK

17 [TonsiTue o mpeoOpa3oBaHUU TOI00MS https://m.edsoo.ru/8a143ab0

18 CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX bubmmoreka [JOK
buryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE 3JIEMEHTBI IOJJOOHBIX
uryp
Teopema 0 Ipou3BeIEHUN OTPEIKOB XOP/I,

20 TEOpEMA O MTPOU3BEACHUH OTPE3KOB bubnnoreka [JOK
CEKYIIHNX, TEOPEMA O KBaJpaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHON
Teopema o pon3BeIEHUN OTPE3KOB XOPI,

21 TE€OpeMa O IPOU3BENEHNN OTPEZKOB bubmuoteka [IOK
CEKYIIHNX, TEOpEMA O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHON
Teopema o pon3BeIEHUN OTPE3KOB XOPI,

29 TE€OpeMa O IPOU3BENEHNN OTPEZKOB bubmuoteka [IOK
CEKYILIHX, TeOpEMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJIbHON

93 [IpuMeHeHne TeopeM B pELLICHUH bubmuoreka [JOK

TCOMCTPHUICCKUX 3aaaYd

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
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

[Ipumenenne TeopeM B pelIeHUN bubmuorexa [JOK
24
reOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 IIpumeneHne TeopeM B peELIEHUN bubnmnoreka HOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeoOpa3zoBanue nomoous. MeTpudyeckue Bubmaorexa ITOK
peobp i R https://m.edsoo.ru/8al447a8
COOTHOIIIEHUS B OKPY>KHOCTH
97 Onpenenenne BeKTOpoB. Pu3nuecKuil U bubmmoreka [JOK
reOMETPUUYECKUN CMBICT BEKTOPOB https://m.edso0.ru/8a144960
28 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB, bubnnoreka [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxeHne BekTopa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bubnmorexa LIOK
32 Koopaunats! BekTOpa
PA p https://m.edsoo.ru/8al44fbe
CkanspHoe Mpou3BeIeHHEe BEKTOPOB, Er0
33 N I/IMGI:IGHI/IS pnﬂ HAXOXJICHUS J'II)I/IH u bubmmorexa [JOK
P s A s https://m.edso00.ru/8a14539c
yTJIOB
CkanspHoe Mpou3BeIeHNEe BEKTOPOB, €r0
34 1} I/IMCII){CHI/IC pJ‘I}I HaXO0XKJEHUS J'II)I/IH u bubmmorexa [JOK
P s s s https://m.eds00.ru/8a14550e
yTJIOB
bu6nunorexa LIOK
35 Pemienne 3aga4u ¢ moMoI1bI0 BEKTOPOB

https://m.edsoo.ru/8al44c3a



https://m.edsoo.ru/8a1443fc
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

bubnunoreka LIOK

36 Pemenune 3amay ¢ mOMOIIBI0 BEKTOPOB https://m.edsoo.ru/8a1458¢4
37 [TpruMeHeHHEe BEKTOPOB IS pelIeHus 3a1a4
bu3uKu
" " Bu6muoteka [JOK
38 KoHnTtponbHast pabota o Teme "BekTopsl https://m.e dSO(I)_.[ru 182145008
39 JlexapToBbI KOOPAMHATHI TOYEK HA
IUIOCKOCTH
. Bbu6motreka [JOK
40 ¥pasHerine NpaMol https://m.edsocl)_.lru/8a145048
41 YpaBHeHHE NPAMON
bubnnoreka [JOK
42 ¥ paBHeHHe OKpYKHOCTH https://m.edsocL).Iru/8a14635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPY’KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
MeTtoa KOOpAMHAT MPH peILICHUH
44 reOMEeTPUUECKUX 3a/]1a4, MPaKTHIECKUX
3a1a4
Meroza KOOpAUHAT NPH PELLIEHUH
45 FeOMETPUUECKUX 3ajiay, IPaKTHUECKUX
3a1a4
Meroza KOOpAUHAT NPH PELLIEHUH
46 TeOMETPUYECKUX 3a]1ad, IIPAKTHIECKUX
3a/1a4y
47 KonTtponbHast pabora no Teme "JlekapTOBbI bubnuoreka [IOK
KOOPJMHATHI HA ITIOCKOCTH " https://m.edsoo.ru/8al46e0e
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK



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

BBIYUCICHUC UX 3JICMCHTOB

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

bubmuorexa [IOK

49 Huero m. Jlmiia OkpyiHOCTH https://m.edsocl)l.ru/8al47208
bubmmoreka [JOK

>0 i https://m.edsocI)_.[ru/8a14714c

o1 JlnnHa nyru OKpy>KHOCTH

52 Panuannas mepa yrna bubmorexa LOK
https://m.edsoo.ru/8al4714c

53 [Tnomane kpyra, ceKTopa, cerMmeHTa bubmorexa HOK
https://m.edsoo.ru/8al47426

54 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8al147750

55 [Tnomane kpyra, cekTopa, cCerMmeHTa bubmorexa OK
https://m.edsoo.ru/8al147750

56 [TonsiTHE O NBMYKCHUH TUIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8al147c82

57 [TapamienpHbli IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edsoo.ru/8a147f16

58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16

59 [TapamienpHbIi IEPEHOC, TOBOPOT

60 [TapanienbHbIH IepeHoc, TOBOPOT

61 [TpuMeHeHne ABM>KEHUN TIPU PEILIEHUN bubmuoteka [IOK

3aa4 https://m.edsoo.ru/8a1480e2
KonTponbsHast pabota o Temam
62 "ITpaBHIIbBHBIE MHOTOYTOJIBHUKH.

OkpyxHOCTb. [BH>keHUs miockocTu"



https://m.edsoo.ru/8a146fda
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

63

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS
3HaHU. MI3MepeHne reoMeTpuYecKux
BeJIMUYMH. TpeyroibHUKH

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

64

[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS
3HaHui. [lapannensHsie n
NEePIEHIUKYIIIPHBIC IPSIMbIE

bubnunoreka LIOK
https://m.edso00.ru/8a148650

65

66

67

68

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHUU. OKPYKHOCTb U KPYT.
I'eomeTpuueckue mocTpoeHus. YTJibl B
OKPYKHOCTH

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HaHuii. BnucaHHble U OIMCaHHbIE
OKPYKHOCTH MHOTOYTOJIbHUKOB

HToroBast KOHTpoONbHAs paboTa

[ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnuoreka [IOK
https://m.edso0.ru/8a148920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
6 I'eomerpust
Pacnio3naBaTe M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpeAensaTh HX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue QGUrypsl,
6.1 BBIIIOJIHATh YEPTEKHU IO YCIOBUIO 3ahauu. M3MepsaTh JHMHEWHbIE U
yIJIOBbIE BETMYUHBI. Pemiareh 3a1auu Ha BBIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenate rpyOyro OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIIMYUH NPEAMETOB B
6.2 peaIbHOM JKW3HU, pa3MEpoOB NPUPOIHBIX OO0BEKTOB. Paszmuuare
pa3Mephl STHX 00BEKTOB I10 MOPSAIKY BETHUNHBI
6.3 Ctpouth 4epTekH K F€OMETPUUECKHUM 3a/1a4yam
ITonp30BaTbes NMpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELLICHUN
3a1a4
65 [IpoBoguTh  JOTMYECKME  PACCYKIEHUS  C  HUCIOJIb30BAaHUEM
' TreOMETPUUYECKUX TEOPEM
[Tonb3oBatbes IpU3HaKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEJIMaHbl, NPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Onpenenste NapauieIbHOCTh NMPSMBIX C MOMOIIBIO YIJIOB, KOTOpHIE
6.7 oOpaszyeT ¢ HUMHU cekymias. Onpeneniars NapaljenbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW JO TOUEK
JAPYrou NpsiMoun
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
[IpoBOANTH BBIYMCIEHUS M HAXOOUTh YHUCIOBblE U OYKBEHHbIE
3HAUEHUS YIJOB B TE€OMETPUYECKHMX 3a/JadaX C MCIOJIb30BAaHUEM
6.9 CYMMBI YTJIOB TPEYTOJIbHHUKOB U MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUU [JIBYX MapajljeNbHBIX MPSIMbIX
ceKylel. PemaTte npakTuyeckue 3a1aud Ha HaXOKJICHUE YIII0B
6.10 Brnagets moOHATHEM TEOMETPUYECKOTO MecTa TOoueK. YMETh




OnpeAesnsaTh OUCCEeKTPUCY yIila U CEpeIUHHBIA MNEepHeHAMKYISIp K

OTPE3KY KaK T€OMETPUUECKHUE MECTa TOUEK

@opMyIMpOBaTh OMNPEICIIEHUS OKPY)KHOCTM M Kpyra, XOpIbl U

6.11 IMaMeTpa OKPYXHOCTH, TIOJb30BATBCS HX CBOWCTBAMH. YMETh
IIPUMEHSTH 3TU CBOMCTBA IIPU PELICHNUN 33]a4
Bilagers mOHATHEM ONHMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHTp. I[lomb3oBaThcs (hakTamMuM O TOM, 4YTO
6.12 OHMICCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEIUHHbIE MNEPIEHIUKYIAPbl K CTOPOHAM TPEYrOJIbHUKA
IEPECEKAIOTCA B OJIHOM TOUKE
Bnagerp mnoHATHEM KacaTelabHOW K OKPYXXHOCTH, I0Jb30BaThCS
6.13 TEOpEeMOl 0 MEepHeHIUKYISIPHOCTH KacaTelbHOM U paauyca,
MIPOBEIEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcsd MPOCTEHIIMMU TIE€OMETPUYECKUMHU  HEPABEHCTBAMH,
' [IOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOANTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHUS C IOMOIIbIO
' LUPKYJIS U JIMHEHKU
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
6 I'eomerpust
6.1 PacrioznaBaTh OCHOBHBIE BMJIbI UYETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' 10JIB30BAThCS X CBOMCTBAMU IPU PEILIEHUU T€OMETPUUECKHUX 3a]1a4
6.9 [IpuMmeHsTh CBOWCTBA TOUYKM IIEPECEUEHUS MEAMAH TPEYrOJIbHUKA
' (meHTpa mMacc) B peleHu  3a1a4
Bnagers mnoHATHeM cpeAaHeW IJHMHUM TPEYrojbHUKA M TpaleluH,
6.3 MPUMEHITh HX CBOICTBA IPU PEIIEHWH TIE€OMETPUYECKHUX 3aj]ad.
' [Tons30Batecst Teopemont Paneca U TEOPEMON O MPONMOPUUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a7a4
6.4 [IpumeHsTh NpU3HAKK MOAOOUS  TPEYTOJIBHUKOB B PELIEHUU
' reOMETPUUECKUX 3a7a4
6.5 [Tonws3oBarbes Teopemoil [ludaropa anst penieHus reoMeTpHIECKUuX U




IMPAKTUYCCKUX 3aga4. CTpOI/ITB MAaTEMAaTUYCCKYIO MOACIIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIBHO ACJIAThb qepTéxc 1 HaXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMHM CHUHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpEyroyibHUKA. 1I0yIb30BaThCA 3THUMH IMOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

6.8

Boruncnsate (pa3auyHbBIME  crioco0aMu) IUIOMIA[b TPEYroJbHUKA U
IUTOIIAM MHOTOYTONBHBIX (uryp (Hodb3ysAch, IrAe HEOOXOIUMO,
KaJbKyIITOpoM). [IpUMEHATh MONy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

Bitagers MoHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIjla, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpJlamu (CeKyIUMH) U
yrie MeXAy KacaTeJIbHOW M XOpJAOW NpU PEIICHHH IeOMETPUYECKUX

3a1a4

6.9

BJIaIleTL IIOHATUEM OIIMCAaHHOI'O LIG!TI:IpéX}’l“OJII:HI/IKEl, IMPHUMCHATH

CBOMCTBA OITMCAHHOT'O IleT]’:»I]f)éXYl"OJ'IbHI/IKEI IIpyu pCHICHHUH 3a/la4

6.10

HpI/IMeHHTB MNOJIYYCHHBIC  3HaHHUA Ha  IIPAaKTHUKEC —  CTPOUTH
MATEMAaTUYCCKUE MOJACIN JId 3aaad peanLHoﬁ JKM3HU W IIPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C IHPHUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUH (IIOJIB3YSCH, IIe HEOOXO0AUMO, KaJIbKYISTOPOM)

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (QYHKIIMU OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOIIBID PA3JIUYHBIE JJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroiabHUKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKy.]'I}ITopa) JJIMHBI U YTJIBI JJIA HETAaO0JIMYHBIX 3HAUYEHUN

6.2

[Tonb3oBaTbCs dbopmynamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [l HAXOXKJICHHSI COOTHOIICHHI

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMUA

6.3

Hcnons3oBaTh TEOPEMbI CHHYCOB W KOCHUHYCOB I HaXOXIACHUA




Pa3IUYHBIX JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PECIICHHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOJO0MS, COOTBETCTBEHHBIX
3NIEMEHTOB MMOJA00HBIX ¢uryp. Ilomp3oBaThCcsi cBOCTBaMH IMOIOOHS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYHMCIATH JUIMHBI U HAXOJIUTH YIIIBI Y
nono0HbIX Quryp. IlpuMeHsTh cBOiicTBa MOJO0MS B MPAKTHYECKHX
3ajadax. YMeTb MpPHUBOAWUTH MPHUMEPHl MONOOHBIX ¢uryp B

OKpYKaroIllleM MUupe

6.5

[Tonp30BaThcsi TeOpeMaMH O TPOU3BEICHUM OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBapaTe KacaTeJIbHOU

6.6

6.7

ITons30BaThCA BCKTOpaMH, IIOHUMATh HUX FeOMeTpI/ILIGCKI/Iﬁ n
(1)PI3I/I‘-IGCKHI>1 CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IIPOU3BCACHNEC BCKTOPOB

I HAXOXKACHU S UINH U YTJIOB

ITons30BaThCA MCTOAOM KOOpAMHAT Ha IIOCKOCTHU, HPUMCHATL €TI0 B

PCUHICHUU I'COMCTPUUCCKUX U IMPAKTUYCCKUX 3a1aq

6.10

6.8

6.9

BJ'IaIleTI) IOHATUAMU MMPpaBHUJIBHOTO MHOI'0yroJIbHHuKa, JJIMHBI
OKPY’KHOCTH, MJIMHBI AYTHU OKPYKHOCTU U paﬂHaHHOP’I MCpPBI yTJIa,
YMEThb BBIMUCIIATH IUIOHIAAb Kpyra H €10 JacTeu. HpI/IMCHHTB

IMOJIYUYCHHBIC YMCHUA B MPAKTUYCCKUX 3aaadax

HaxoauTe ocu UM LIEHTPb CUMMETPUU (PUTYpP, TPUMEHSTD JIBUKECHUS

IIJIOCKOCTH B IPOCTEUIINX CIydasx

IIpumeHsATh TONyYyeHHBIE 3HAaHMS HA IPAKTUKE —  CTPOUTH
MaTeMaTHYECKHE MOJENN Ul 3aJad pealbHOW JKU3HH U NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C TPUMEHEHHMEM ToJno0us U
TPUTOHOMETpHUECKUX (GYHKIUN (MOJB3ysiCh, TIe HEOO0XOIMMO,

KaJIbKYJIITOPOM)

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
6 I'eomerpus
6.1 Hauansnele noustus reomerpun. Touka, npsmasi, OTpe30K, Jyd. YTou. Buabl




yrioB. BepTukaibHble W CMexXHbIe Yribl. buccektpuca yrma. JlomaHnas,

MHOI'OYTOJIbHUK. [[apamuienbHOCTE U NEPIEHANKYIIAPHOCTD IIPSMBIX

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOH CHMMETpHUH.

o IIprMepsl CHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OCHOBHBIE IIOCTPOCHHS C TOMOINBIO LUPKYJIS WU JMHEHKU. TpeyrosbHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMI  TPEyrodpHUKU. HepaBeHCTBO
' TPEYroJbHUKA
65 CpoiicTBa M IpHU3HAKM paBHOOEIPEHHOro TpeyroibHUKa. IIpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CBolicTBa U NPU3HAKU MapaJUIeNbHbIX NPAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' Buemnue yriel TpeyrojabHHAKa
[IpssmoyronbHblil  TpeyroapHuUK. CBOICTBO MeIuaHbl MIPSIMOYTOJbHOIO
6.7 TPEYrojbHUKA, MPOBEIAEHHOM K runoreHyse. IlpusHaku paBeHcTBa
' IIPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. 1IpsIMOYIrOJBHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbBHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoyiblieM yriie W OONbIICH CTOpOHE
TpeyrojabHuKa. lleprienquKyisp 1 HakJIOHHAast
6.9 I'eomerpuyeckoe Mecto TOYeK. buccexkrpuca yrima #  CEepeIMHHBIN
' MEPIEHIUKYISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX cBoiicTBa. B3aumHoe
6.10 pacrojOKEHUE OKPY)KHOCTH M mnpsaAMor. KacarenbHas u cekymas K
OKPYKHOCTH
6.11 OxpyXHOCTb, BIHUCaHHas B Yroj. BnmcaHHas W omnMcaHHAas OKPYKHOCTH
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpamenus, paBHoOOKas Tpanenus, €€ CBOMCTBa U NMpU3HaKu. [IpsmoyronpHas

Tparnenus




Merton yaBoenust meauansl. LlenTpanbHas cummerpusa. Teopema daneca u

o4 TEOopeMa O IPONOPLUOHATIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [TomoGue TpeyroabHUKOB, Ko3(h¢unuent moxobus. Ilpusnaku nomoOus
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peleHu NPakTUYeCKuX 3a/1a4
6.7 @opmynbl AN IUIOIIAAU  TPEYrojbHUKA, MapajjienorpamMmma, pomba H
' Tpaneuuu
6.8 CpoiictBa mmomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAAEH
' MoA00OHBIX PuUryp
6.0 Brrunciienune miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MIPaKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIjia MPSMOYIOJbHOTO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHUE
¢bynkuuu yrios B 30°, 45° u 60°
6.1 Brnucannbple M LEHTpaJbHBIE YIVIBI, YrOJ MEXAY KacaTelbHOM M XOpHOH.
' VYTibl MEXAY XOpIaMHU U CEKYIIUMU
6.13 BrnircaHHbIE M ONMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxkHOcTed. KacaHwe OKpyKHOCTEH.
' OOm1re KacaTeIbHbIE K IBYM OKPYXHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. Pemienue
6.2 MIPAKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanme momoowus. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o pou3BeIEeHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB

CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOU




Bexktop, nmnuHa  (MOmynb) — BEKTOpa,  COHANpaBiICHHbIE  BEKTOPBI,

IMPOTHUBOIIOJIOKHO  HAIPABJICHHBLIC BCKTOPbBI, KOJJIMHCAPHOCTH BCKTOPOB,

0 PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BeKTopamu. Pa3znokeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MpPOM3BEIECHHE BEKTOPOB, IPUMEHEHUE JUIS
' HAXO0XACHUS JUIMH U YIJIOB
JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHHUS MPSMOIl U OKPYXKHOCTHU B
6.7 KOOp/MHATAaX, MePeceueHrne OKPYKHOCTEH U MPSAMBIX. MEeToa KOOpAUHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU
6.9 Jlnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yria, BEIUMCICHHUE JUIUH YT
' OKPY>KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, cermeHTa
611 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH ¢(uryp (31eMeHTapHbIe

npencrasienus). [lapamienshseiil nepenoc. Ilosopor

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOT' O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM
MPOBEPsIEMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
TpeOoBaHus o0mero oopasosanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepanuy HaJd MHOXKECTBAaMH; YMEHHME OIEepPUpPOBaTh MMOHSITHIMMU:
rpad, cBs3HBIN rpad, AepeBo, HMKI, MPUMEHITh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduueckoe MpeacTaBlIeHHEe MHOXKECTB
JUISL OIIMCAHMsl PealIbHBIX MPOLIECCOB U SIBJICHUM, ITPU PELICHUH 3a/1ad

U3 IpYTuX y4yeOHBIX MPEeIMETOB

YMeHHne onepupoBaTh MOHATUSAMH: ONpPENEIICHUE, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE pACIIO3HAaBaTh WCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUA, IPUBOJIUTH IPUMEPbl U KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue onepupoBarh MOHATHAMU: HATYypajlbHOE YKCIIO, IIPOCTOE U

COCTaBHOC 4YHUCIIO, JACIUMOCTHL HATypaJdbHBIX YHCCII, IMPU3HAKH




NENMMOCTH, LI€JI0€ YHCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs Ipo0b U
JecsITHYHAas Ipo0b, CTAHJAPTHBIN BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCJO, apu(METHUYECKHI KBaJpaTHBIH KOPEHb;
YMEHUE BBIOJHATH JEHUCTBUSI C  YHUCJIaMH, CpaBHUBATb U
yHOpSAIOYMBATh 4YHUCHA, NPEACTAaBIATh YKCIA HAa KOOPAUHATHOMN
NpsSIMOM, OKPYIJIATH YHUCIIA; YMEHUE JeNaTh MNPUKHUAKY U OLICHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHe onepupoBaTh MOHATUSAMM: CTENEHb C LEJIbIM IOKa3aTeseM,
apudmeTnuecKuil KBaJApaTHBIM KOPEHb, MHOTOWICH, alreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHu
OoJIpllle €IWHMIIBI, YMEHHUE BBIMOJIHATH pacuy€Tel 1O (popmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAKECHHUI C KOPHSMH, PA3JIOKEHUE MHOIOYJICHA HA MHOXKHUTEIH, B
TOM 4HCI€ C UCHOJIb30BaHUEM (OpMYT pa3HOCTH KBaJApaToB U

KBaJapaTa CyMMbI U pa3HOCTHU

YMeHHe onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM NEPEMEHHOM, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE penlaTh JUMHEHHbIE M KBAJpPATHBIC ypaBHEHMS,
JIpoOHO-pallMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHON, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JJUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIpOOHO-pAllMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NPU PEIIECHNUN 3a]1a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7ad; YMEHUE MHCIOIb30BaTh KOOPAWHATHYIO
NpSMYI0O ¥ KOOPJAMHATHYIO IJIOCKOCTh JUISl M300pa)KeHMsI peleHUi

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpadUK QYHKIIUH, HYIU
¢byHKIMY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHMsl, YObIBaHUS, HauOoiblllee U HaUMEHbIlee 3HAYCHUS
GbyHKIMNT; YMEHHE OIepUpOBaATH HOHATHSAMU: npsivast
MPOIMOPLMOHAIBHOCTD, JUHEHHAs (QyHKUHMS, KBaapaTHuHas (QyHKIUS,
oOpaTHasi TPONMOPLUOHATBHOCTh, Mapaboia, rumepoosna; ymeHue
cTpouTh rpaduku GYHKIHUMA, UCTIOIB30BaTh TPadUKH I ONIPEACIICHUS
CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, Ul PELICHMs 3a7ad U3 APYTUxX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HHU; YMEHHE BBIPAXKATh

q)OpMy.]IaMI/I 3aBUCUMOCTH MCIKY BCIIMINHAMU

YMmenue OncprupoBaTh IIOHATUAMMU: IoCJIICA0OBATCIBbHOCTD,

apudmernyeckass U TeoMeTpuyeckass  IPOrPEecCUu;  yMEHHE




WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jieHa MpH pelIeHUH 3a/1ady, B TOM YHCIE 33134 U3 JIPYTHX

y4eOHBIX MPEIMETOB U PeaIbHON KUZHU

YMeHue pemiaTth 3alaud pa3HbIX TUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJIM W YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJIECHUS JINYHBIMU U
CeMEWHbIMU  (pMHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA M CUCTEMBl II0 YCJIOBHMIO  3aJayd,
UCCIIEI0BaTh IOIYUYECHHOE PEIICHUE U OLIEHHBAThH IPaBIONOA00OHOCTD

TIOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, MpsMasd,
JIy4, JJOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYTroJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, IPSIMOYTOJIBHBIM TPEYTrOJIbHUK,
MeauraHa, OMCCeKTpUca U BBICOTA TPEYrOJbHUKA, YETBIPEXYTOJIbHUK,
napajiesiorpaMM, poM0O, INPSAMOYTOJBHUK, KBaJpaT, Tpameuus;
OKPYKHOCTb, KpYTI, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymeHue pelarh 3ajlaud, B TOM YHCJIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXO0XK/IEHUE TeOMETPUYECKHX BEJIWYUH C IPUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

11

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (GUTYpP, PaBEHCTBO
TPEYTOJIbHUKOB; MapaUIeIbHOCTh M TEPIECHIUKYISIPHOCTh MPSIMBIX,
yroa MeXAy MpsSMbIMU, TEpPHEHIUKYISAp, HAKJIOHHAs, MPOEKIHS,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIEHO
TOYKM M TNPSAMOW; YMEHHUE pAaCIIO3HaBaTh PABEHCTBO, CUMMETPHUIO M
nogodue ¢Guryp, napauienbHOCTh U MEPHEHANKYISIPHOCTh MPSIMBIX B

OKpY’KaloIlleM MUpe

YMeHue omnepupoBaTh MOHSTUSAMM: JJIMHA, PAcCTOSHUE, YIoJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U IJIOUIaU
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH W IUIOIIATU Kpyra, oobema
MPSMOYTOJIBHOTO TapajuIeNeNUIela; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpPEYrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS IS

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IITOIIaAeH

12

YMenne wu3zo0pakarb IUIOCKHE (QUTYPRI W HX KOMOWHAIIWH,




MPOCTPAHCTBEHHbIE (UTYPBHl OT PYKH, C TOMOUIbI0 YEPTEKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHUIO

13

14

YMeHue  onepupoBaTb  IOHATHSAMM:  IPSMOYrOJIbHAsh — CUCTEMaA
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA Ha YUCIIO, CKASIPHOE IPOM3BEACHUE BEKTOPOB;
YMEHHME HCHOJIb30BaTh BEKTOPHl M KOOPAMHATHI NIl NPEACTABICHUS
JAHHBIX W pEUIeHUs 3ajad, B TOM 4MCJIE€ M3 JAPYrMX Y4eOHBIX

IIPEAMETOB U PEaIbHOMN )KU3HU

VYMmenne ONCprupoOBaTh IOHATUAMMU! CTOJIOUKOBBIE U KpPYTOBBIC
IMarpaMMbl,  TaOIUIBL, cpenHee apudmMeTudeckoe, MelIuaHa,
HauOOJbIICe W HAMMEHBIIEE 3HAYCHHUsS, pa3Max YHCIOBOIO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATH H  MPEOOPa30BBHIBATH
nHGOpPMAILIHMIO, TPEJCTABICHHYI0 B Ta0lMIAX M Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOWCTBA M XApPaKTEPUCTHKU PEATBbHBIX MPOIECCOB U
ﬂBJ’IeHHfI; YMCHUC pacrio3HaBaTb N3MCHYUBBIC BCIIMYNHBI B

OKpYyKaromemM MHUpe

15

16

YMeHue onepupoBaTh IMOHATUSAMHU: CIIyYallHBIH OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXO0J)
CIly4yallHOrO OMbITa, CiIydyalfHOE€ COOBITHE, BEPOSATHOCTb COOBITHS;
yMEHHE HaXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO Mepedopa M ¢ HCHOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pEaIbHBIX
COOBITUN W SIBJICHUM, MOHUMATh POJb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHUpPE U B IKU3HHU;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

YMeHne BbIOMpaTh MOIXONAIIMNA W3YYECHHBIM METOJ HJis pEIICHUS
3a7a4¥, MPUBOAUTH IPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, ONMUCHIBATH OTAEJIbHBIE BBIJAKOLIMECS  PE3YJbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMATHUKH KaK HayKW, MPUBOJIHUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOW UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haku JeMMOCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MEPUOINICCKHE POOH

13 PanmonanbHple  uucna. ApuMeTHYECKHE ONEepaldd C  pPalUdOHAIbHBIMU
- YyHuClIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- BV (WENYI

15 [TpubnnxKEHHBIE BBIYMCIICHUS, NpPaBUIA OKPYIJIEHMs, NPUKHIKA U OLIEHKa
- pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAJIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuctBus ¢
' apu(pMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
' yYpaBHEHUN

39 Lenbie u apoOHO-panuoOHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH

42 Apudmernueckass M reomerpudeckas nporpeccur. Dopmyna  CI0KHBIX

MPOLEHTOB




DOyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHui ¢pynkuuu. Hynmu ¢yakmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMHU. MakCUMyMbl U
MUHMMYMbl (yHKIMM. Hanbonbinee M HauMmeHbllee 3HaueHUE (YHKIUM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpudeckix BEJIMYUH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padbr




BEPOATHOCTDb U CTATUCTHUKA 7-9 kiaaccol
MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HM(PPOBOM MHpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPUIOKESHUN, TaK
U UX POJU B 00pa30BaHUM, HEOOXOAMMOM KaXKJIOMY YeJIOBEeKYy. Bo3pacraer uncio
npodeccuil, mpu OBIACHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTUKH, Takas TMOJrOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(hecCUOHATBbHON Kaphephl.

Kaxxp1il 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A JI1 000CHOBAaHHOTO MIPUHSTHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU M30bITKAa MHQPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO 1O03TOMYy OCTpO BCTala HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaueCTBE
HEOTHEMJIEMON  COCTABIISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAIM3UPOBaTh UH(GOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pEaIbHBIX IMPOIIECCOB U 3aBUCUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y9eOHOM Kypce C OCHOBHBIMH MPUHITUIIAMU cOOpa, aHAIN3a |
MPEACTABICHUS JTAHHBIX W3 Pa3M4yHBIX cdep KU3HU OOIIecCTBa M TOCyJIapcTBa
npuoOIaeT o0ydammmxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepedbopa u mojacuéra yducia
BapUaHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT A1 GOpMUPOBAHUS KOMIIETEHIINMN B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU H
BEPOSITHOCTH 00OOTAIIAIOTCsl TMPECTaBIeHUs OOYyYaroluxcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro WCCIeM0BaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTHKN KaK UCTOYHHKA COITMATBHO 3HAYMMOUN MH(MOPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBeTCTBUMU C MaHHBIMU TEISIMHU B CTPYKTYpe MPOTPaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIETO0 0Opa30BaHUS BBIJCICHBI
CIIEIYIONTUE COAEpKATEIbHO-MeToANYeCKue TuHUH: «lIpencraBieHrne MaHHBIX |
OmHcaTelIbHass CTAaTUCTHKA», «BepoATHOCTB», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHre MTaHHBIX U ONMUCATENbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Juisi (hOPMHUPOBAHHUS HABBIKOB pabOTHl ¢ WHOOpMaImei: ot
YTCHUS W WMHTEPIpPETaluyu WHPOPMAIWK, TMPEACTaBICHHOW B Ta0iuIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, TPEACTaBlICHUS U aHajdu3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKUX XapPAaKTEPUCTUK CPEIHUX H PACCEHBAHUA.
PaGotast ¢ maHHbIMH, OOydarommuecs yd4aTcsi CUUTHIBATh W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apTyMEHTUPOBATh M KPUTUKOBATh MPOCTEUIIHNE TUIIOTE3bI,
Pa3MBIILIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU M3MEHUUBOCTh, U OIIEHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE TPEJCTABICHUE O CIy4allHOM W3MEHUYHMBOCTH, HCCIIEIOBAHHUE
3aKOHOMEPHOCTEH W TEHJCHIIMH CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM JIJIst
W3YUYCHUS] TEOPUU BEPOSTHOCTEH. boibllioe 3HAUYEHHE HMEIOT MPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS KakK Mepa IPaBIONOJ00Hs CIIy4alHOIo
coobiTs. Ilpm wm3ydeHum ydeOHOro Kypca OOydYaroIIuecs 3HAKOMATCS C
MPOCTEHIIIMMUA ~ METOJaMH  BBIYMCICHHUS  BEPOSATHOCTEH B CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTABUTh U peliaTh 0ojee CI0KHbBIC
3amayu. B yudeOHBII Kypc BXOAST HayalbHbIC MPEJCTABICHUS O CIy4alHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALUSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS Il PElICHUs 3aJlad, a TAKXKE HCMOJb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX HW  ONMcaTelbHas
CTaTUCTUKaA», «BepoaTtHocThy», «3JaeMeHTh KOMOWMHATOpuku», «BBeneHue B
Teopuro TpadoBy.

Ha uzyuenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOaUTCS 102
gaca: B 7 kimacce — 34 gaca (1 gac B Hexemo), B 8 kinacce — 34 gaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUE TAOMUIl, AHarpamm, rpadukoB. 3armoaTHCHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). Utenue rpadukoB peanbHbIX MpoleccoB. M3pneuenue mHdopmanum
U3 MarpaMm | TaOJull, UCTIOJIb30BAHUE U UHTEPIPETALIMS IaHHbIX.

OmnucatenpHasi CTaTUCTHUKA: cpefHee apuMeTHUecKoe, MeInaHa, pa3Mmax,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOe coObITHE. BeposTHOCTH U
gacToTa. PoJIb MaIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B MPUPOIE
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepumuHbl. Yucno pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cszHoctu rpada. lenu u nwuxisl. [lytu B
rpadax. O6xon rpada (vinmepoB myTh). [IpencraBienne 060 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne TaHHbBIX B BUE TaOIHII, TUarpamMmm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Ormnepauuu Haj
MHOXECTBaMU: OObEIUHEHUE, TMepeceueHue, aomnojiHeHue. CBoicTBa omnepanui
HaJ| MHOXKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENbHOE, PACHPEAEIUTEIBHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeICcTaBICHUS MHOXECTB Jis
OMMCAHMSI peaJbHBIX MPOLIECCOB U SBJICHU, TPU PELICHUU 3a]1a4.

W3mepenne pacceMBaHMs JaHHBIX. Jucrepcusi U CTaHIApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMmeHTapHble COObITUSL chyyaiiHoro ombiTa. CiyyaiiHble COOBITHS.
BepositHoct  coObITui.  OmBITEI ¢ PaBHOBO3MOXHBIMU — AJIEMEHTapPHBIMU
coObITusiMU. CiryyaliHblil BbIOOp. CBsI3b MEXAY MAJOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BepIIMH M yucioMm peodep. IIpaBuio
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

[IpotuBomnosnoxkueie coObiTusA. Juarpamma Oiinepa. OObeauHeHuE WU
nepeceueHne coObiTHil. HecoBmecTHbie  coObiTHs. DopMyna  CIOXKEHUS
BEPOSITHOCTEN. YCHOBHAsE BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HeszaBucumbie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHJAE JAepeBa. PemieHue 3agad Ha
HAXOXKJECHUE BEPOSTHOCTEH C IIOMOIIBIO JI€peBa CIYyYalHOI'O JKCIIEPUMEHTA,
nuarpamm Jitepa.



9 KIIACC

[IpencraBinenne JaHHBIX B BHAE TalnMi, JAuarpamMM, TIpauUKoB,
MHTEpIIpEeTalys JaHHbIX. YTEHHE U OCTPOEHUE TalHUl, AUarpaMM, rpaguKoB 10
pEeaIbHbIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIONb30BaHUEM KOMOMHATOPUKHU.

['eomeTprueckass BeposITHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcnpitanne. Ycenex u Heyaada. Cepuss MCHBITAHMM 1O MEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymun. BeposaTHOCTH COOBITUII B CEpUM HCIBITAHUM
bepnyun.

CrnyuvaliHas BeIMYMHA W PACIPEICIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
OXKMJaHUE W gucnepcus. [Ipumepsl  MaTeMAaTHYECKOTO  OXKHMAAHUSA — KaK
TEOPETUYECKOTO CPEIHEr0 3HAYEHUWs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCHEXOB B CEPUM MCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonpmMX yucenl. M3MepeHne BEeposTHOCTEH ¢ MOMOUIbIO
yacToT. Poib 1 3HaueHNe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHA [IIPOI'PAMMDBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMPOTpaMMbl Yy4yeOHOTO Kypca
«BepoaTHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIECHUEM HHTEPECAa K NPOIUIOMY M  HACTOALIEMY POCCHUCKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHHUSIM  POCCHMCKHUX
MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JOCTIKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEW Tpak/laHWHA U peau3aiii €ro
npaB, TMPEJICTABJICHUEM O MAaTeMaTHYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TPakJAaHCKOTO o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUUECKUX MPOOJIeM, CBI3aHHBIX



C IIPAKTUYECKHUM IPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEIbHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pELICHUU [PAKTHUYECKUX 3a]a4
MaTE€MaTUYeCKOM HaIpPaBICHHOCTH, OCO3HAHWEM BAa)KHOCTH MaTEeMaTH4ECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHUH BCEH JKU3HHM JUIsl YCHEIIHOW MpodeccroHalbHOM
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHUEM MHAUBUAYAIBHON TPAaeKTOPUM 0OpA30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN;

4) cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYKIEHUN, YMEHHIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTaMel B JCATEIPHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEIOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMAaTHUYECKOM HayKM Kak cdepbl 4YelI0BEYECKON
JEATEIbHOCTH, JTANoOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBWIM3ALMUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKON KYJbTYpOH KaK CpPEACTBOM
IIO3HAHUS MHPA, OBJAJCHHUEM IMPOCTEUIIMMHU HABBIKAMHA HCCIEI0BATENBCKON
NEATENIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (popMHMpPOBAHHE KYJIBLTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NIPUMEHATh MaTEMaTHYECKUME 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEAEHHUS  3J0pOBOro  o0pa3a JKU3HM  (340pPOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peryjaspHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQPIICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUW JUIS PEIICHUS 3a1a4
B 00JIACTM COXPaHHOCTH OKpYXKAIOIIeH cpeapl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKkTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanusi K M3MEHSIOMUMCH YCJIOBHAM COLUMAJIbHON M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIOBHUSAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWM, B TOM YHUCIE
bopMynupoBaTh UIeH, TOHATHSA, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE



paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEMH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYalMI0, BOCIPUHHUMATh
CTPECCOBYIO CHUTYAaIlMI0 KakK BBI3OB, TPEOYIOIUil KOHTpMEpP, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHUs W JACUCTBHS, (OPMYIMPOBATH U OLECHUBATH PUCKU U
NOCNEeACTBYS, (POPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

e BBUIBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHbIC MPU3HAKK MaTEeMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUH MEXIy TMOHATUAMHU, (HOPMYINPOBATH
ONpEeNeNeHUs]  TOHSATHH, yCTaHABIWBAaTh  CYIIECTBEHHBIH  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHHS W CpaBHEHUs, KPUTEpUU
IPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBaTh U  NPEOOpPa3OBBIBATh  CYXKIACHMUS:
YTBEpIUTEIbHbIE W OTpPUIATENbHBIE, €AMHUYHBIC, YacTHBIE M OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MAaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, JJAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeayiaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUMH;

e JeNaTh BBIBOABI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e pa30upaTh J0OKa3aTEIbCTBA MATEMATHUUECKHX YTBEPKICHHM (MpsSMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHbBIE J10Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AaPTyMEHTAlMI0, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;

e BBHIOMpPATh CHOCOO penieHus y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIICHUsA, BBIOMpaTh Haubojee MOAXOMAUIMM C yd&€ToM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBarejbCKHe 1eHCTBUA.

e WCIOJB30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKANM HHCTPYMEHT IIO3HAHUS,
dbopMyIMpOBaTh BOIPOCH, (PUKCUPYIONIUE MPOTUBOpEUNE, MPoOIeMy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JlaHHOe, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

e TIPOBOAWUTH IO CAMOCTOSTENTFHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;



e CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHHS W BBIBOJABI MO PE3yJibTaTaM
NPOBEAEHHOTO HAOIIOACHUS, HCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolEcca, a TaKKe BbBIABUIATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nunopmanmeii:

e BBIBISITH HEAOCTATOYHOCTh M HW30BITOYHOCTH HWH(OPMALIUU, JTAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

e BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUIOB U (POPM IIpEICTAaBICHMS;

e BBHIOMpATh (OPMY TPEACTABICHUS HHPOPMALMH W HILIIOCTPUPOBATH
pemiaemMple 3aJayd  CXEMaMH, JuarpaMmamMH, HWHOM Trpapukod H uX
KOMOMHAIIMSIMU;

e OILICHMBATh HAAEKHOCTb HHPOPMALUHU IO KPUTEPUAM, HPEI0KEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

e BOCIIPUHUMAThH U (HOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMHU

U LEJSIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY 3PEHMUS
B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHMS MO XOIy pPELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJyYE€HHBIN pe3yJIbTaT;

B X0/ie OOCYXKJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJIEHHbIE HAa MOMCK
peuIeHus, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JPYruXx
YYaCTHUKOB JAMAaiora, OOHAapy>KHMBAaTh pa3jIM4M€ U CXOJACTBO MO3MIIMHA, B
KOPPEKTHOU GopMme hopMyaupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS;

e IMPEACTABISTH PE3YJIbTAThl PEUICHUS 337a4l, SKCIEPUMEHTA, UCCIIET0BAHMUS,
POEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 3a/1a4
NpE3eHTALUU U OCOOCHHOCTEN ayIUTOPUH;

e IOHUMATh U UCIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U WHIWBUyaIbHOU
paboThI MpHU pelIeHNH YYeOHBIX MaTeMaTHYECKHUX 3a/aY;

e INPUHUMATH IEJIb COBMECTHOM NESTENbHOCTH, MJIAHUPOBATh OPraHU3aLHUIO
COBMECTHOI paboThl, pacmpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3yibTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e y4YacTBOBaTh B TPYyHNOBBIX (QopMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh padOTHI
U KOOPIMHHMPOBAaTH CBOM JEWCTBUS C JPYITMMHU WICHAMM KOMAaH[BI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanms:

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJTOPUTM pElIeHUs 3ajaud (WIh €ro
4acTh), BBIOMPATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibraTa
pelIeHus MaTeMaTUYECKOM 3a/1a4H;

e IPEIBUIAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELICHUHN 3a/1a4H,
BHOCUTh KOPPEKTHBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBAThb COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSICHATH NPUYUHBI JTOCTHXKCHHSI WM HEIOCTHOXKCHHS LEINH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

Yutate uHOpMaLMIO, TMPEACTABICHHYIO B TaOJUIAX, Ha Juarpammax,
NpEACTaBIATh JaHHbIE B BHJIE TaOJHI], CTPOUTH JUarpamMMbl (CTOJIOMKOBBHIE
(cTosibuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATh  pEAIbHBbIE  YUCIOBBIE  JIaHHBIE,
MpE/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

Hcnonb30BaTh AJis1 ONKMCAHUS JAHHBIX CTATUCTUYECKHUE XapPaKTEPUCTUKU:
cpeaHee apudpMeTHUECKOEe, MeAuaHa, HauOOJIbIIeE M HaWUMEHbIIEEe 3HA4YCHUS,
pasMax.

NmeTp mpencraBieHHE O CIIydYalHOM W3MEHYMBOCTM Ha IIPUMEpPAX LIEH,
(bU3MYEeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEICTABJICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

W3Bnekate ¥ mpeoOpa3oBhIBaTh HH(POPMAIIUIO, MPEICTABICHHYIO B BHJIC
TalauIl, quarpamm, rpaduKoB, IPEACTABIATh JIaHHBIC B BUJIC TAOJUII, JUarpaMm,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTHUYECKUX IIOKa3aTeIeh: CpPEeIHUX
3HAYEHUH U Mep pacceruBaHus (pa3Max, JUCIIEPCUs U CTAaHAAPTHOE OTKIIOHECHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM YHUCIE
10 pe3yJbTaTaM U3MEpPEHUN U HAOIIOACHHM.



HaxoauTs BEpOATHOCTH CIIyd4allHBIX COOBITUH B OIBITaX, 3HAas BEPOSATHOCTU
DIIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PABHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEeBO CIYy4alHOrO 3KCIEPUMEHTA,
JyarpaMMBbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMU: MHOXECTBO, IOJMHOXKECTBO,  BBIIIOJIHATH
olmepaldyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, IIEpPEeceUeHue, JOIMOIHEHHE,
MEPEYUCIATH 3JIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXECTB U CBS3EH MEXIy
HUMH JIJI ONMCAHMS TIPOLIECCOB U SIBJICHUM, B TOM YMCJE MPHU PELICHUH 337a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJICTaBICHHYIO B
pa3NMYHBIX HMCTOYHMKAX B BHJE TaOMWL, Iuarpamm, rpaukoB, NpPeCTaBIATH
JIAaHHBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

PemaTte 3amaunm OpraHu3oOBaHHBIM NEpPeOOPOM BAPUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATENbHBIE XapaKTEPUCTUKH JUII MAacCCUBOB YHUCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI UM 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JE€MEHTAPHBIMH COOBITUSAMH, B CEPHSIX
WCIIBITAHUM JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyun.

NMeTs mnpencraBieHue O CIy4allHOM BEJIMYMHE W O paCIpeleTIeHUN
BEPOSITHOCTEN.

HNmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIIMX YKCEN B
IpUpoAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Hpencrarnerie faHHEIx ! 2 https://m.edso0.ru/7f415fdc
bu6mmoreka [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Catysaiinas H3MCHIMBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M YyacTOTa CIIy4aiiHOTO 4 1 bubnnorexa [HOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 2 https://m.edsoo.ru/7fA15fdc
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 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropene kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
9 OnucarenbHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Caysaliseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
7 O0001enue, cucTeMaTH3alus 3HaHUH 4 2 httns://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 1



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIIEMEHTHI KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTpO: 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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 IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kourpoububle IIpakTHyeckue Aara tuppossie
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoTbI padoThbI pecypenI
bubnmnoreka HOK
1 [IpencraBnenue qaHHBIX B TAOIHIIAX 1 https://m.e dsog)l.ru 18636C118
9 [IpakTryeckue BBIYUCICHHUS 110 1 bu6nuoreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BnedyeHnne n nHTEPIpETALIUA 1 bubnnoreka [JOK
TaOJIMYHBIX JTAaHHBIX https://m.edsoo.ru/863ec78e
4 [Ipakruueckast padora "Tadbmursr" 1 1
['padmyeckoe mpencTaBieHUe JaHHBIX B
) BEI[S) prl“OBI)IX,pC:IZ‘[OJI6I/IKOBI)IXH 1 bubmmorexa LIOK
(cTonb4aTHIX) TUArpaMM https://m.edsoo.ru/863ed18e
5 YreHne U NOCTPOEHUE TUarpamm. 1 bubmuoteka [IOK
[Tpumeps! nemorpaduueckux JuarpamMm https://m.eds00.ru/863ed602
7 [TpakTnyeckas pabdora "Auarpammsr" 1 1 Eg{i?;;fg;gﬁg%e 47%
3 Yucnossle HaOopel. CpeHee 1 bubmmnoreka HOK
apupmeTHyecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOOpwI. CpenHee 1 bubnunorexa LIOK
apudmeTnyecKoe https://m.edso0.ru/863ed846
10 Menaunana 94icioBOro Habopa. 1 bubnunorexa LIOK

Y CTOMYHMBOCTh MEAHAHEI

https://m.edso0.ru/863edb3e



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

Menauana 9iciIoBOro Habopa.

11 .
Y CTOWYMBOCTD METUaHbI
12 [Tpaktudeckas padora "Cpenuue bubnmnoreka HOK
3HaueHus" https://m.edsoo.ru/863edc6a
13 Hawnbonpiree 1 HauMeHbIIIee 3HAYCHUS bubmuorexa [JOK
yuciaoBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HaubonbIiiee 1 HauMeHbIIIee 3HAYCHUS
4yucioBoro Habopa. Pazmax
15 HauGonbIiiee 1 HaMeHbIIIEE 3HAYCHUS
YHUCIIOBOTO Habopa. Pazmax
KonTponbhas pabota no remam
16 "[IpencraBnenue nanHbix. OnucareabHas bubnnorexa [JOK
" https://m.eds00.ru/863ee390
CTaTHCTUKA
17 CrnyuaitHast H”3MEHYMBOCTH (TIPUMEPHI) ]r?'::[?sj?/l//lrf:(;(;groug%ewbc
18 YacroTa 3HaUCHUH B MacCHBE JIAHHBIX bubmmorexa [JOK
https://m.edsoo.ru/863ee69c
bubnnorexa [JOK
19 Tpynmiposia https://m.edSO(])_.[ru/863ee9d0
20 I'mcrorpammsl
bubnuoreka [{OK
21 Imetorpamset https://m.edSO(I)_.Iru/863eee1c
99 [TpakTuyeckas pabdora "Cnyuaitnas bubmmnoreka HOK
U3MEHUYUBOCTH" https://m.edsoo.ru/863eecc8
93 ['pad, BepuuHa, pedpo. [IpencraBnenue bubmuoreka [JOK
3a/1auu C TOMOIIBIO rpada https://m.edso0o.ru/863eef52
24 CreneHb (BaJIGHTHOCTD) BEPIIUHBL. YHCI0 bubnmnorexa [JOK
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p€6ep u cymmapHasi CTEeNeHb BEPIITUH.
Lenp u muKn

https://m.edso0.ru/863ef0ba

o5 Hens u muko. [Tyte B rpade. 1 bubnmnoreka HOK
[IpencraBnenue o cBA3ZHOCTH rpada https://m.eds00.ru/863ef236

26 [IpencraBnenre 00 OpUEHTUPOBAHHBIX 1 bubnmnoreka HOK
rpadax https://m.edsoo.ru/863ef3b2

. . . bubnuorexa [{OK

27 Ciy4aifHbIN OIBIT U CITy4ailHOE COOBITHE 1 https://m.edsoo.ru/863ef4d4
BepositHOCTh M yacToTa coObITUA. Poib

08 MaJIOBEPOATHBIX U MPAKTUYECKU 1 Bbu6moreka [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B https://m.edsoo.ru/863ef646
oOmrecTBe

29 MoHerta 1 urpajipHasi KOCTh B TECOPHH 1
BEPOSATHOCTEH
[IpakTuueckas pabora "Yacrora bubnuoreka [IOK

30 , 1
BbINa/ieHus opia" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota mo remam

31 "CnyuvaiiHasi ”3MEHUUBOCTB. [ "padbl 1 bubmmorexa LIOK

i . b ) https://m.eds00.ru/863f0186
BepositHOCTB cityuaiiHOro coosITus"

39 [ToBTOpenue, o6o0IIEeHHE. 1 bu6mmoteka [IOK
IIpencraBienue qaHHbBIX https://m.edso00.ru/863efa24
[ToBTOpenue, o6obmenue. OnucarenpHas bubnmorexa LIOK

33 1
CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, 0606menne. BeposTHOCTh 1 bubnunorexa LIOK
CJIy4aifHOTO COOBITHS https://m.edso00.ru/863efecO

OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 IIpencraBnenue nanHbix. OnucarenbHas 1 bubnuoreka [JOK
CTaTUCTUKA https://m.eds00.ru/863f029e
5 CnydaiiHast u3MeH4YuBOCTh. CpeqHue 1 bubmuoreka [{OK
YHUCJIOBOT0 Habopa https://m.edso00.ru/863f03fc
3 Cnyuaitasie coObiTHs. BeposiTHOCTH 1 1 bubmmoreka [JOK
YaCTOTHI https://m.eds00.ru/863f0578
4 Kitaccnueckue monenu reopuun 1 bubnuorexa [IOK
BEPOATHOCTEN: MOHETA U UTPajibHAsl KOCTh https://m.eds00.ru/863f076¢
bubnuoreka [{OK
> Oricionenia 1 https://m.eds00.ru/863f0a50
bubnmorexa LIOK
1
6 Jlucriepens umcoBoro Kadopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YHCIOBOTO 1 bubmuotexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMmbl paccenBaHUS 1 bubmmorexa [JOK
P P https://m.eds00.ru/863f0ea6
bubnunorexa LIOK
M 1
9 HOMECTRO, MOAMHOKECTBO https://m.edso0.ru/863f1180
10 Omneparuu HaJ MHOYKECTBAMH: 1 bubmmoreka [JOK

o0beuHeHne, IePeCeUeHNE, TOTIOTHEHNE

https://m.edso0.ru/863f143c
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CaoiicTBa ornepanuii HaJl MHOKECTBaMHU:

bubnunorexa LIOK

11
MEPEMECTUTENIBHOE, COYeTATEIbHOR, https://m.edsoo.ru/8631784
pacnpee/uTeIbHOES, BKIIOYCHHS
12 I'paduaeckoe nmpeacraBaeHne MHOKECTB bubmmorexa [JOK
p pe https://m.eds00.ru/863f198¢
13 Konrponsnas pabora mo remam
"Cratuctuka. MHoxxecTBa"
14 DneMeHTapHbie coObITUs. CiydailHbie bubnmnoreka HOK
COOBITHS https://m.edsoo.ru/863fldec
15 bnaronpusTcTByroIINE 3JI€MEHTapHBIC bubnunoreka LIOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
16 bnaronpusTcTByroiue 3JeMEHTapHbIE Bbu6moreka [JOK
coOwITHs. BeposTHOCTH cOOBITHIT https://m.eds00.ru/863f1f72
OnBITHI ¢ PABHOBO3MOXXHBIMU
17 3IEMEHTAPHBIMI COOBITHAMA. CITyUaiiHbBII Bubmiorexa OK
p Y https://m.edsoo.ru/863f21ca
BBIOOD
OnBITHI ¢ pABHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMA COOBITUAMHU. CIrydaliHbIA Bubmiorexa ITOK
p IV https://m.edso0.ru/863f21ca
BBIOOD
ITpakTuueckas padora "OIMbITEL C
19 ;HOBOBMO)KHII:IMI/I 3JIEMEHTAPHBIMHU bubmorexa HOK
P | P https://m.eds00.ru/863f235a
COOBITUAMH
bubmmoteka IIOK
20
Jlepeso https://m.edsoo.ru/863f2a4e
CpoiicTBa AepeBa: €IUHCTBECHHOCTD ITYTH,
AP 8 N T but6mmorexa [IOK
21 CYIIECTBOBAHHE BUCSUYEH BEPIIUHBI, CBA3b

MEXy YHCIIOM BEPIIMH U YUCIOM pEGep

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

22 Ilpasitio yMHOKeHHS https://m.edso0.ru/863f2cd8
bu6nmorexa [IOK
23 Ilpapitio yMHOKCHHS https://m.edso00.ru/863f2e36
bu6nmmoreka [IOK
24 lpotnsononoktoe coberre https://m.edsoo.ru/863f2f8a
o5 Huarpamma Diinepa. O0beguHEHUE U bubnmnoreka HOK
nepeceyeHne coObITUI https://m.edso00.ru/863f3214
26 Hecosmectnbie cobbiTusi. Dopmyna bubmmoreka [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectnrie coObiTusi. @opmyina bubnnorexa [JOK
CJI0’KEHUSI BEPOSTHOCTEN https://m.eds00.ru/863f3764
[IpaBmiio yMHOKEHHUS BEPOSATHOCTEH.
28 YcnoBHas BepoaTHOCTh. HezaBucumblie bubmmorexa [JOK
P ' https://m.eds00.ru/863f38ae
COOBITHS
[IpaBmiio yMHOKEHHUS BEPOSATHOCTEH.
29 YcnoBHas BepoATHOCTh. HezaBucumblie bubmorexa LIOK
P ' https://m.eds00.ru/863f3b06
COOBITUA
[IpencraBneHue cay4ailHOTO SKCIIEPUMEHTA bubmuoreka [JOK
30
B BUJIE JE€pEBA https://m.edso0.ru/863f3cbe
31 [IpencraBnenue ciaydailHOro sSKCrepuMeHTa bubmuoteka [IOK
B BUJIE JI€PEBA https://m.edso0.ru/863f3f20
32 IToBTropenue, o6o0menue. [Ipencrasnenue bubmmoreka HOK
naHHbIX. OnucarenbHas CTaTUCTHKA https://m.eds00.ru/863f4128
but6mmorexa [IOK
33 IT T
oBTOpeHHe, 0bobmenHe. Ipager https://m.eds00.ru/863f4312
34 KonrtponsHas pabora no Temam
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"Cnyyvaiinble coObITUS. BeposTHOCTS.
I'padnr"
OBHIEE KOJIMYECTBO YACOB I10 34 5 1
I[TPO'PAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
ara undpoBbie
Ne ni/m Tema ypoka Konrpouabnsie IIpakrnyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpencraBnenue qaHHBIX 1 Bubmiorexa HOK
https://m.eds00.ru/863f47ea
bu6mmoteka IIOK
OrnmcaTenbHas CTaTUCTHKA 1
https://m.eds00.ru/863f47ea
Omneparuu HaJ COOBITHUSIMU
HezaBucumocTs coObITHI
KomOuHaTopHOE MpaBUII0O YMHOKCHUS 1 bubmorexa LOK
P P ™ https://m.eds00.ru/863f4e16
IlepecranoBku. @axropuan. Coueranus u 1 bubmmnoreka HOK
YHCJIO COUYETAaHUMN https://m.edso0.ru/863f4e16
but6mmorexa [IOK
T IT 1
PEYTOTBHAI LacKat https://m.eds00.ru/863f5014
[IpakTuueckas pabora "Boruncienue 1 1 bu6muoreka [JOK
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BEPOSTHOCTEH C MCTIOJIBL30BaHUEM
KOMOMHATOPHBIX (DYHKIUH 3JIEKTPOHHBIX
Tabyurn"”

https://m.eds00.ru/863f5208

I'eomeTpuueckast BEpOATHOCTb.
Cay4aiiHplii BBIOOp TOUKH U3 (DUTYPHI HA

bubnunoreka LIOK

o IIJIOCKOCTH, U3 OTPE3Ka, U3 1yru https://m.eds00.ru/863f5884
OKPY>KHOCTH
I'eomeTpuueckasi BEpOATHOCTb.

10 CrnyuaitHeiii BEIOOp TOUKH U3 (PUTYpHI HA bubmmoreka [JOK
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yru https://m.edso00.ru/863f5a50
OKPY>KHOCTH
I'eomerprueckas BEpOATHOCTb.

11 CrnyuaitHplil BEIOOp TOUKH U3 (PUTYpHI HA bubnnorexa [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'u https://m.edso00.ru/863f5bfe
OKPY>KHOCTH
I'eomeTpuueckas BEpOATHOCTbD.

12 CrrydaiiHblii BHIOOp TOUKH U3 (PUTYpHI Ha bubnnorexa [JOK
IUTIOCKOCTH, U3 OTPE3Ka, U3 Iyru https://m.edsoo0.ru/863f5e10
OKPY>KHOCTH

13 Ucnbitanue. Ycnex u Heyaada. Cepus bubnnorexa [JOK
HCIIBITAaHUH 710 IIEPBOTO ycCIexa https://m.eds00.ru/863f6162

14 Ucneitanue. Ycnex u Heympaua. Cepust bubmuoreka [JOK
HCIIBITaHUH 70 NIEPBOTO ycCIexa https://m.eds00.ru/863f6356

15 Ucneiranue. Yenex u neynava. Cepus
WCTIBITAHUH JI0 IEPBOTO ycrexa

16 Wcneiranusa bepnymum. Bepodaraoctu bubmuoreka [IOK

cOOBITHI B cepuu ucnbITanuil bepHymnu

https://m.eds00.ru/863f64d2
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17 Wcneiranusa bepnymu. Beposaraoctu bubmuorexa [JOK
cOOBITHH B CepUU UCTIBITaHUI bepHysum https://m.eds00.ru/863f6680
18 [TpakTuyeckas padora "Mcnbprranus bubmunoreka [JOK
bepuyin" https://m.eds00.ru/863f67de
19 CityyaliHasi BETMUMHA U paclpeiesiCHHe bubnmnoreka HOK
BEPOATHOCTEM https://m.edsoo.ru/863f6b44
20 MareMatuueckoe 0KHIaHHE U TUCTIEPCUs bubmmoreka [JOK
CIIy4aiiHOM BEJTUYUHBI https://m.edso00.ru/863f6da6
[Tpumepbl MaTEeMaTHIECKOTO OKUTAHUS
21 KaK TEOPETUYECKOTO CPEAHETO 3HAUYCHUS bubmmorexa [JOK
https://m.eds00.ru/863f6f86
BEJTUYHUHBI
bubmuoreka [{OK
22 [TonsiTe 0 3aKOHE OOJIBIIUX YHUCEIT https://m.edsoo.ru/863f72¢A
93 N3mepenue BepoATHOCTEN € ITOMOIIBIO bu6nuoreka [JOK
4acTOT https://m.eds00.ru/863f7652
bubnuoreka [IOK
24 [TpumeHeHne 3akoHa OOJBIINX YHCENT https://m.edsoo.ru/863f7116
o5 O06o00meHre, cucTeMaTU3amus 3HaHWH. bubnuoreka [{OK
[IpencraBnenue qaHHBIX https://m.edso0.ru/863f783c
26 O000111eH1E, CUCTEMATHU3AlHs 3HAHU.
OnucarenpHasi CTaTUCTUKA
O0006111eH1E, CUCTEMATHU3AlHs 3HAHU.
27 [Ipencrasnenune nanupix. OnucaTenbHas bubnnorexa [JOK
https://m.edsoo.ru/863f893a
CTaTHCTHKA
08 O06o001eHre, cucTeMaTU3amus 3HaHUM. bubmuoreka [{OK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.eds00.ru/863f7a4e
29 O06o01IeHre, cucTeMaTU3aIus 3HaHUH. bubmuorexa [{OK
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BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.
OneMeHTbl KOMOMHATOPUKH

https://m.eds00.ru/863f7¢c9c

30 O06o001IeHre, CUCTEMAaTU3aI|s 3HAHHH. 1 bubmuorexa [IOK
DneMeHTbl KOMOMHATOPUKH https://m.eds00.ru/863f7e54
O0001enue, cucTeMaTH3alus 3HaHUH.

31 OneMeHTsl KOMOUHATOPUKHU. CliydaiiHbIe 1 bubmorexa LOK

YA LIy https://m.eds00.ru/863f8408
BEJIMYUHEI M pacTpeielieHus
O06001enre, cucTeMaTU3amus 3HaHUM. bubnuorexa [{OK

32 . 1
CrnydaiiHble BETMYMHBI U pacipeieseHus https://m.edso00.ru/863f861a

bubnunoreka LIOK

33 Hroroas koHTpoIbHAs paboTa 1 https://m.edso0.ru/863f8b56

34 O0001menne, cucreMaTH3amus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Yurate nHPOpMAIIHIO, IPEICTABICHHYIO B Ta0IKIaX, HA Juarpammax,
5.1 NpEeACTaBIATh JIaHHbIE B BHUJAE TaOJMI, CTPOUTH JAHArpaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 10 MAaCCHBAM 3HAUYEHUN
5 OnuceiBaTh M HMHTEPIPETUPOBATH PEAIbHBIE YHCIOBBIE JaHHBIE,
MpeJICTaBICHHBIC B TA0IUITAX, HA [Uarpammax, rpadukax
Hcnons3oBark TUTSt OnHUCcaHus JTAHHBIX CTAaTUCTUYECKHUE
5.3 XapaKTepUCTHKU: cpeiHee apudmMeTndeckoe, Merana, HauoobIIee U
HaWMEHbIIIEE 3HAYCHHS, pa3Max
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax LEH,
5.4 (Gu3MUeCKUX  BEJIMYMH, aHTPOMOMETPUYECKHX JAHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabrara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HH(POPMAIIMIO, MPEICTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BUJE
TabuLl, AUarpamm, rpaduKoB
OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TTOKa3aTeJeH:
5.2 CpeHUX 3HAYEHUH W Mep pacceuBaHusi (pa3Max, AUCIEPCUS W
CTaHJapPTHOE OTKJIOHCHHE)
5 3 Haxoauth 9acTOTHI YKCIOBBIX 3HAYEHWH U YaCTOTHI COOBITHH, B TOM
YHClie TI0 pe3yabTaTaM U3MEepeHUi U HaOII0AeHUN
HaxoauTe BepOSTHOCTM CIy4YalHBIX COOBITHMM B OMBITAaX, 3Has
5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJI€ B OIbBITaX C

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHSIMH




Hcnonws3oBarh  rpaduueckue  MOIETU:  JIEPEBO  CIIy4ailHOTO

> 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBaTh NOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBIIIOJIHSTH
56 olepaluy  HaJ  MHOXECTBaMHU:  OOBbEIMHEHME, IIepecedyeHue,
' JIOTIOJIHEHUE; IEPEYUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOWCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX/1y HUMHM ISl ONMCAHUS IPOLIECCOB U SIBJICHUI, B TOM UYHUCIE NPU
pelLleHNH 3a1a4 U3 APYruX y4eOHBIX IPEIMETOB U KYpCOB
9 KVIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MHPOPMALUIO, MPEICTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHHMKAX B BHIE TaONWI, IuarpaMM, rpadukos,
MIPE/ICTaBIIATh IaHHbIE B BUJIE€ TaOIUI], TUarpamm, rpagukoB
5 5 Pemarp 3a1aun opraHu30BaHHBIM N€peOOPOM BapHAHTOB, a TAKXKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METO/IOB
Hcnonp30BaTe  omucaTenabHblE  XapaKTEPUCTHKU I MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHCJE CpEIHHUE 3HAYCHUS] U MEpPbI
paccenBaHus
54 HaxoauTh 4acTOThl 3HaUY€HHWH W YAaCTOTHI COOBITUS, B TOM YHCIIE
' MOJIb3YACh Pe3yIbTaTaMH NMPOBEAEHHBIX U3MEPEHUM U HAOII0IeHUI
HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITUH B U3yYEHHBIX ONBITAX, B
- TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTaPHBIMHU
' COOBITHSIMHM, B CEpPUAX HCHBITAHMHA /0 MEPBOrO ycrexa, B Cepusix
ucnbITaHui bepHym
- HNmers mpencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEACIICHUHN
. BEPOATHOCTEMN
Nwmetr mpezacTaBieHue o 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alWHOW H3MEHYMBOCTH M O pOJIM 3aKOHa

OOJIBILIINX YKCEIT B IPUPOJIE U 0OIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJHI], Iuarpamm, rpadukoB. 3aroiHEeHNe
Ta0JIMIl, YTEHUE W TMOCTPOSHUE auarpaMM (CTOJIOUKOBBIX (CTONOUYATHIX) H
5.1 KpyroBbiX). UreHue TpaduKoB pealbHBIX MpoleccoB. M3BiaedueHue
uHPOpPMALIUM W3 JIUArpaMM M TaOJUI], HMCIIOJIb30BAaHHE M HHTEPIPETAIUSI
JAHHBIX
OmnwucarenbHas CTAaTHCTUKA: cpenHee apu(METHUEcKoe, MEIHaHa, pa3Max,
5.2 HauOoJIbIllee U HAaNMEHbIIIee 3HAUECHUSI Habopa YMCIIOBBIX NaHHBIX. [Ipumepsr
CIIy4ailHOM M3MEHYMUBOCTH
Crny4aliHbIid SKCIIEPUMEHT (OMBIT) M CilydaiiHoe coObiTne. BepostHOCTh U
5.3 yactoTa. Poib MaloBEpOSTHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHH B
npupoe 1 B obmecTBe. MoHeTa U UrpajbHas KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmnua, pebpo. Crenenp BepmmHBL Ywncno pédep m cymmapHas
£ 4 cTenieHb BepiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nukisl. [yt
' B rpadax. OOxon rpada (dinepoB mnyTth). llpencraBmenue 00
OpPUEHTHPOBaHHOM Tpade. Pemenue 3agau ¢ momouibio rpagos
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TaOJUL, AUarpaMM, rpauKkoB
£ 5 MHoOXecTBO, 3JIEMEHT MHOXECTBa, MOJMHOKecTBO. Omnepauuu Haj
' MHOXECTBaMU: 00bEMHEHNE, IIepeceueHue, JOMOTHEHNE
- CoiicTBa onepaluii HaJy MHOXKECTBAMH: TIEPEMECTUTENIbHOE, COYETATEIBHOE,
' pacnpeaenuTeNbHOe, BKIIOYEHUS
5 4 Hcnonp3oBanue rpaduyeckoro MNpeACcTaBICHUS MHOXECTB JJI OMHCAHMS
' peabHBIX MPOLIECCOB U SBJICHUMN, P PEILICHUH 3aj1au.
- W3mepenune paccenBaHusi AaHHBIX. Jlucmepcust W CTaHAApTHOE OTKIOHEHHE
' YHCIIOBBIX HAOOpoOB. J[narpaMMa paccenBaHus
56 DNeMEHTapHbIE COOBITHS clydailHOTo ombiTa. CiydailHble COOBITHSI.

BepositHocTn  coObITHi. ONBITEI ¢ PaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU




coobiTussiMu. CrydaiiHbiii  BBIOOp. CBSI3b  MEXIYy MaJOBEPOSITHBIMH U

MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIC, OOIIECTBE U HAYKE

HepeBo. CBolicTBa J€peBbEB: E€AUHCTBEHHOCTh IIyTH, CYILECTBOBAHUE

5.7 BUCSYEH BEpIUIMHBI, CBA3b MEXKY YMCIOM BepLIUH U uncioM péodep. [IpaBuio
yMHOXeHUs. Pemenue 3a1a4 ¢ momoiisto rpados
[IporuBomnonoxkubie coObiTus. Jluarpamma Ditepa. OObequHEHHWE U
5.8 nepecedueHre coObiTUi. HecoBmecTHbie coObiTHs. Dopmyna cliokeHUs
BEPOSATHOCTEM
59 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOkeHust. HezaBucumMbie cOOBITHS
[IpencraBnenue oskcnepuMeHTa B BHjAE JepeBa. Pemienue 3amad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEN C MOMOIIBIO J€peBa CIy4allHOTO IKCIIEPUMEHTA,
auarpamm Diiepa
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
5 BeposiTHOCTB M cTaTuCcTHKA
[IpencraBienne JaHHBIX B BUAE TAOIHII, AUArpaMM, TPapUKOB, HHTEPIPETALIUS
5.1 naHHbIX. UTeHue W mocTtpoeHue Tabiuil, Juarpamm, TpaduKoB MO peabHBIM
JAHHBIM
5.2 IlepecTanoBku U paxkTOpHal
5.3 CoueTaHus U 4UCIIO COYETAHUU
5.4 Tpeyronsuuk [lackans. Pemenue 3aay ¢ HCoabp30BaHUEM KOMOUHATOPUKHI
EE I'eomerpuueckass BepoATHOCTb. CilydallHbIi BBHIOOpD TOYKM M3 (QUIYpbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTHU
5.6 Ucnbitanue. Ycnex u Heyaada. Cepust HICIIBITAHUN 10 IEPBOTO ycIexa
£ 7 Cepus wucnbeitanuii bepnymiu. BepositTHocTH coObITHH B CepUM HUCIBITAHUIN
' bepnynnu
5.8 CiyyaiiHasi BETMYMHA U PaClpeIeICHHE BEPOSITHOCTEN
5 g MareMatnueckoe OXugaHue © gucnepcus. I[lpumMepsl MaTeMaTHYECKOTO
' 0’KMJIaHUSI KaK TEOPETHUYECKOTO CPETHEr0 3HAUCHUS BETUUHHBI
510 MaremaTiyeckoe OXWJAHUE W JHUCHEPCUS CIYyYalHOW BEJIMYHMHBI «YHUCIIO
' YCIEXOB B CEpUHU UCTIbITAaHUN bepHymmm»
£ 11 [Tonstue o 3akoHe OoNbIIMX uucel. M3MepeHre BEpOSATHOCTEH C MOMOIIBIO
' qyacToT. Ponb 1 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHSAMHU: MHOXKECTBO, IOJMHOXECTBO, Ollepaluu
HaJ MHOXECTBAMHU; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MIPU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXECTB JUIsl ONHCAaHUS PeallbHBbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaThb HUCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKa3bIBaHUM

YMeHue OIICpHUPOBATHL TIOHATUAMU: HATYpaJIbHOC 4YHCIIO, IIPOCTOC U
COCTaBHO€ YMCIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IpOOb,
CTaHJApTHBIA BHJ YMCJA, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKui KBaJApPATHBIA KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCiiaMd, CpaBHUBATH W YIIOPAAOYHMBATHL 4YHCJIa, NPCACTABIATH 4YHCJIAa Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe onepupoBarTh IMOHATHUAMM: CTEIEHb C LENbIM IIOKa3aTelIeM,
aprudMeTHUeCKUI KBaJpaTHbIM KOPEeHb, MHOTOUWIEH, aliredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOM CTemeHu OoJblie
€MHMIIBI; YMEHHUE BBINOJHATH pacu€Thl Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHANIBHBIX BBIPAXEHUM M BBIPAKEHUN C KOPHSIMH,
pa3yIoKEHNE MHOTOWIEHA HA MHOYKUTEIH, B TOM YHCIIE C UCIIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHne omnepupoBaTh IMOHITHSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJTHOW TIepEeMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C TIEPEMEHHOI;
YMEHHE pemarh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHHs, JPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTMHEHHBIX
yYpaBHEHMIA, JTMHEHHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
palroOHaJIbHBIE HEPABEHCTBA C OJHOM IMepeMeHHOW, B TOM 4YHCIE TNpH
pelIeHUH 3ajad M3 JPYIHX NPEJIMETOB M TNPAKTHUECKUX 3aJad; yMeHHe
UCIOJIb30BaTh KOOPAWHATHYIO NPSAMYIO M KOOPAMHATHYIO IJIOCKOCTb JUIS
M300paKeHHs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMH: (YHKIMSA, rpaduk (yHKIHH, HYIA
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMA,
yObIBaHUs, HauOoJbIlee M HaWMEHbIIEE 3HAYEHUS (QYHKUUHU; yMEHHUE




OMEepUPOBaTh TOHATHUSAMHU: TMpsSMas TMPOTOPIMOHATBHOCTh, JIMHEHHAsS
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPLHUOHAIBHOCTD,
napaboia, runepOoia; yMeHUe CTpOUTh Ipaduku QyHKIUH, UCIIOIB30BaATh
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pemieHust 3ajad U3 JPYyruxX YYeOHBIX TPEJAMETOB M PEATbHOW JKU3HHU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEA0BATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMU; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBI U OOIIEro 4jeHa MpU PelIeHUuU
3aJa4, B TOM 4YHCIIe 3a7ad M3 JPYrHuX Yy4eOHbIX IPEIMETOB U peallbHOM
KU3HU

YMeHue peuiaTtsh 3aja4u pa3HbIX THUIIOB (B TOM YHCJIC HAa IIPOLCHTHI, J0JIHU U
4aCTHu, IBHIXXCHUC, pa60Ty, LOCHY TOBApPOB U CTOUMOCTH IIOKYIIOK KU YCIIYT,
HaJIOoru, 3aJadyu Hu3 obnactu YIipaBJICHUA JIMYHBIMA U CEMEHUHBIMU
q)HHchaMI/I); YMCHHE COCTABJIATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U
CUCTCMbI 110 YCJIOBHUIO 3ada4dud, HCCICIOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHOIIO6HOCTI) IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (UIYpa, TOYKA, OTPE3OK, MpsAMas, JIyd,
JOMaHasi, Yroll, MHOTOYTOJIbHHK, TPEYTrOJbHHK, paBHOOEAPEHHBIA U
PAaBHOCTOPOHHHH TPEYrOJILHUKH, MPSIMOYTOJBHBIH TPEYroJIbHUK, MEIUaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJILHUK,
napaieorpaMM, poMO, MPSIMOYTOJIBHUK, KBaIpaT, TPANelns; OKPY>KHOCTB,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHHUE
pemaTh 3aJa4i, B TOM YHCIIEC W3 MOBCETHEBHOW XHM3HH, HAa HAXOXXICHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (QUIYp U
¢baxToB

10

YMeHue omnepupoBaTh TOHATHUSIMH: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IAPAJUIEIbHOCTh U NEPNEHAUKYISIPHOCTh MPSIMBIX, YroOJl
MEXy IPSIMbIMU, IEPIIEHANKYIISAP, HAKIOHHAs, IPOeKIus, mogodue ¢uryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M HPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CUMMETpPHIO M mojaodue ¢uryp,
NapauIeIbHOCTD U NEPIEHAUKYISIPHOCT IPSIMBIX B OKPYKAIOLIEM MUpE

11

12

YMeHne ornepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHHE, Yo (BETHMYMHA
yrila, CHHYC ¥ KOCHHYC yTjia TPEyroJabHUKA), TUIOIIa/Ib; YMEHHUE OIICHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAIA MHOTOYTOJIHBHUKOB, THHBI OKPY>KHOCTH H
WIoMmaad Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSTH MPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyiibHuKa, Teopemy [ludaropa, TpUrOHOMETPUUECKHE COOTHOIICHHS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOIIAAei

YMmenue  u3zoOpaxkaTb  IJIOCKME  GUIypl W HX  KOMOMHAaNuW,
IPOCTPAaHCTBEHHBIE (QUTYpHl OT PYKH, C TIOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIH CUMBOJIBHOMY
OIIMCAHUIO
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14

15

YMeHue ornepupoBaTh MOHITHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPJUHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpa Ha
YHUCIIO, CKAJIApHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJIUHATHI Ui MPEACTABICHUS JaHHBIX M PELICHUS 3a]a4, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIC U KPYTOBBIE AHATPAMMEI,
TabNULbI, cpenHee apudmeTnyeckoe, Mearana, HaubobllIee U HauMEHbILIee
3HAYeHHWs,  pa3Max  4YHuclIoBoro  HaOopa;  yMeHHE  HM3BIEKaTh,
MHTEPIIPETUPOBATh U MpeoOpa3oBrIBaTh UH(POPMALINIO, IPEACTABICHHYIO B
TablMIax ¥ Ha JuarpaMmax, OTpa)kalrollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peaIbHBIX IPOLECCOB U SIBICHUH; yMEHHE paclo3HaBaTh HM3MEHYMBbHIE
BEJIMYMHBI B OKPYKAIOILIEM MHUpE

YMeHHE ONepupoBaTh IMOHATHSIMHU: CIyYalHBIA ONBIT  (CIydaiHbIN
SKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJECMEHTApHBIM  HMCXO.)
CJIy4alfHOTO OIIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HAaXOJWTh  BEPOSATHOCTH  CIYYaWHBIX  COOBITHH B ONBITaX  C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHHE pElIaTh 3a1add
METOZIOM OpPTraHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOXCHHS; YMEHHUE OICHUBATh BEPOSTHOCTU PEAIBHBIX COOBITHA U
SIBJICHU, TMOHMMaTh POJIb MPAKTHYECKU JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHII B OKpYXKAIOIIEeM MHPE W B JKH3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEI U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSX

16

YMeHne BbIOMpaTh MOIXOIAIMNA U3yUYEHHBIH METO JJIS PEIIeHUs 3aauH,
MIPUBOJIUTH TIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
J)KA3HU, PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
ONMCHIBATH OT/ACJIBHBIE BBIJAOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE
pPa3BUTHS MAaTEMATHUKHU KaK HAyKW, IIPUBOJIUTH MPUMEPHI MATEMATHUUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUH

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JECSITUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKUE
apobu
13 PanmonaneHblie yncna. Apudmernyeckue onepamnuy ¢ palMoOHAIbHBIMU YHCIaMHU
14 JlelicTBUTENbHBIE YUCTa. APpH(PMETHUECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 [TpubnuxEHHBIE BEIUMCIIEHUS, TPABUIIA OKPYTJIICHUS, IPUKU/IKA U OLIEHKA pPe3ysbTaTa

BBIYUCIEHUIN




AnrebpanuecKue BHIPAKCHHS

2.1 BykBeHHbIe BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )
59 Crenens ¢ nensiM nokaszareneM. CTeneHs ¢ palMoHaIbHbIM M0Ka3aTeneM. CBoiicTBa
' CTEIeH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuil KOpeHb HaTypalbHOH creneHu. [leiicTBus ¢ apudmernuecKkumMu
' KOPHSIMH HATypalIbHON CTEIICHU
3 VYpaBHEeHMs U HEpAaBEeHCTBA
3.1 Lenbie u 1poOHO-parOHANbHEIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Ilenble u npoOHO-palOHAIbHBIE HepaBeHcTBA. CHUCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pernienue TekCcTOBBIX 3a/1a4
4 YucnoBbie IOCIEI0BATEIIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS IOCIEI0BATEILHOCTEH
4.2 Apudmernuaeckas u reomeTpuaeckas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
5 OyHKIMH
Oynkius, cnocoOsl 3aganns pyHkuuu. ['paduk GyHkiuu. O61acTb onpenesneHus u
51 MHOXeCTBO 3HaueHUi QyHkiuu. Hymu ¢ynkuuu. [IpoMexyTKu 3HaKOTIOCTOSHCTBA.
o IIpoMe)xyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHMHHUMYMbI (DYHKIUH.
HauOonpiiee n HaumeHbllee 3HaYeHUE (PYHKIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U Ux cBOMcTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuieckiux BeITUUYUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnwmcarenpHasi CTAaTUCTHKA
8.2 BeposiTHOCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr
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