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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKACHUM U CYIIHOCTH anreOpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JJISl a/IalTalliid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENIFHOW ~ JIEATENbHOCTH OOYYalOMIUXCSI, MOITOMY CaMOCTOSITEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
APYTUMH €ro JUHUSIMH. B Xome wu3ydeHHs ydeOHOro Kypca oOydarouiuMcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOro 00pa30BaHUS M CIIOCOOCTBYIOIIUE OBIAJCHUIO 00YJaIOIIMMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JalIbHEHIIET0 U3YYeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaIOLIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KHU3HU. PazBuTHE MOHATHS O YUCIIE HA yPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHHUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 00111ero oOpa3oBaHus Y4YEOHBIH Marepuan TPYHIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHellllee pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUeCcKOi JTMHUK HALIETICHO Ha MOJIyYeHHUE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHbIE CPEJICTBA SI3bIKa MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOUAET CIEAYIOIIHE OCHOBHBIE pa3Jielbl COICP>KAHUSA:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezaeno), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEX0J] OT OAHON (POpMBI 3amucu
npobeir k apyrou. IloHsATHE panMoOHAIBLHOTO UYHCIIA, 3alKCh, CpPaBHCHUE,
YIOPSIOYMBAHNE  pAIlMOHAJBHBIX  4ucel. Apudmerndeckue ACHUCTBUS C
palMOHAILHBIMM 4YKCJIaMU. PelieHue 3aad w3 peaibHOM MPAaKTUKH HA 4acTH, Ha
Ipoowu.



CreneHb C HaTypaJbHBIM [IOKa3aTEJNEeM: OIpejaesieHne, MNpeoOpa3oBaHue
BBIpaKEHUU HA OCHOBE OMPEACIICHUS, 3aMUCh O0NbIINX uncel. [IpoleHThl, 3anuch
MPOIICHTOB B BUJE APOOU U JIpOoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 peabHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucjie TipsMas W oOparHas
MPONOPIIMOHAIBHOCTH.

AJire0panyvecKue BbIpaKeHHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpEeMEHHOM. JlomycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BU/JIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKESHHUIM,
TOXXJICCTBEHHO paBHBIC BBIpAXKEHHUs, TMpaBUjia Mpeodpa3oBaHUS CYMM U
IPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl 1 MHOTOWIeHbl. CTeneHb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOK€HHUE MHOTOWIeHOB. DOpMyJsibl COKpalIEHHOIO YMHOXEHUS: KBaJpar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUja NpPeoOpa3oBaHUs ypaBHEHMS,
PaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHHE C OJHOM IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOIO
ypaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW I10
YCIIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX ypPaBHEHUW C JIByMs IEpPEMEHHbIMHU. PelieHue cucteM ypaBHEHUU
CrIocoOOM TOJCTaHOBKHU. [IpuMepbl pereHus: TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUMN

Koopannara Touku Ha npssmoi. HuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcuucca u opauHaTa
TOYKHM Ha KOOPJAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMYIIaMHu.
Urenne TtpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
¢ynkiuu. CoiictBa dyHkuumid. Jluneitnas gynkmus, e€ rpaduxk. ['padux dyaxmmum
y = |X|. I'padmueckoe pemieHne JMHEHHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC



Yucsia v BbIYUCTICHUS

KBagpatHblii kopeHb u3 uucia. [loHsTHe 00 UppalMOHAIBHOM 4YHUCIHE.
JlecaTuunbie TPUOIMKEHUS] UppallMOHAIbHBIX uncell. CBoCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YNCIOBBIX BhHIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBLHBIC YK CIIA.

CreneHb C LENbIM MOKa3zaTeneM U €€ cBoricTBa. CTaHIapTHAS 3allMCh YKCIA.

Anrebpanueckue BoIpakKeHUIAJreOpandeckne BbIpaskeHUs

KBagpaTHplii  TpEXwiIeH, pa3JIOKEHHE  KBaJpaTHOTO TpEXWieHa Ha
MHOKUTEJIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanueckoi Japoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [I€JIEHHE aireOpanueckux Jpooeit.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

VYpaBHEHUS U HEpABEHCTBAY paBHEHMS M HEPABEHCTBA

KBampaTtHoe ypaBHeHue, QopMmyia KOpPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buerta. PelieHue ypaBHEHUM, CBOASIIUXCA K JUHEHUHBIM U KBAaJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalivs ypaBHEHUN C JBYMs MEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMsS IE€peMEHHbIMH. IIpumepsl peleHus cucreM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKINM PYHKIUA

[lonstue @yukmuu. OOIaCTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus PyHKIIHIA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOUUX PEaTbHbIE MPOIECCHI.

OYHKIMK, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPOMOPIHOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Pyukuun Y = X2, y = X3, y = VX, y=|x|. I'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucja ¥ BLIYUCTIEHUS

PanvonanpHbIC YnciIa, MppallMOHAIBHBIC YHCIA, KOHCYHBIE M OCCKOHCYHBIC
NeCSITUYHBIE Apo0u. MHOXKECTBO JEHCTBUTEIBbHBIX YUCEN, NCHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC IeCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHON MIPSMOM.



CpaBHeHUE JI€UCTBUTEIBHBIX 4YHCEN, apudmeTuyeckue JeUCTBHUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucel. [[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEINEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C OBYyMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YPaBHEHUM C ABYMS NIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. [‘paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3a/1au anreOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve yMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHo. KBaapaTHble HepaBEeHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

OyHKINN PYHKIUA

Ksagpatuunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopaUHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu pynxumit: y = kx, y = kx + b, y = k/ix, y =x3, y =X, y = [X| , u ux
CBOMCTBA.

YucnoBble  mocienoBaTeIbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
nporpeccuu

[loHsiTHE YMCTIOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyno u Gopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHrne YIICHOB apu(PMETUUIECKOM W TEOMETPHUYECKOW MPOTrpeCcCHid
TOYKaMHM Ha KOOPJAWHATHOMW IJIOCKOCTH. JIMHEHWHBIN W SKCIOHEHIMAIBHBIA POCT.
CI10)KHBIE€ NPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS IPOrpaMMBbl YHEOHOT0 Kypca «Aredpa» XapakTepusyroTcs:

1) maTpuoTHYECKOe BOCTIUTAHNUE:

NpOSIBIGHUEM HWHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHUICKONM MaTeMaTHUKHU, HEHHOCTHBIM OTHOLIEHHUEM K
JOCTUXKEHUSIM POCCUHUCKUX MATEMATHUKOB U POCCUUCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B
JIpYTUX HAyKax U MPUKIATHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJTHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA M pealu3aldd ero IpaB, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TPa’kJaHCKOro OOIIeCTBa
(manpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO 3TUYECKUX MPOOJEM, CBSA3aHHBIX C MPAKTHUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAyKH, OCOBHAHUEM BAKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIIbBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUUECKUX 3a/7a4 MAaTEMATHUYECKON HANpPaBIECHHOCTH, OCO3HAHHEM
BaXHOCTH MaTEMAaTHUYECKOT0 00pa30BaHus HA MPOTSHKEHUU BCEH KU3HH JJIsl YCTIEIIHON TPOo(ecCHOHaIbHOM NeITeNbHOCTH
U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM M TTOCTPOCHUEM WHIWBUIYAITBHOW TPAEKTOPUHU 00pa3OBaHMUS
¥ )KM3HEHHBIX TUIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHIH,
pacCyKIeHUi, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTAlUeEN B E€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHUSL 4YENOBEKa, MNPUPOABI M OOIIeCTBAa, TMOHUMAHMEM MaTeMAaTHUYeCKOM HayKH Kak cdepbl 4YelOoBEYeCKOM
NEATEeNIbHOCTH, 3TAanoB €€ pa3BUTUS W 3HAYUMOCTHU [JI Pa3BUTHUS IIUBUIIM3AIMU, OBJIAJICHUEM S3bIKOM MAaTEMaTUKH U



MaTeMaTH4eCKON KyIbTypOH Kak CpeJICTBOM MO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMH HCCIIEI0BATEIbCKOMN
NeATEeNbHOCTH;

6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJbTYPbI 310POBbSI H IMOIUOHAIBHOI0 0J1ATONIOJIY YU

TOTOBHOCTBIO MIPUMEHAITh MaTEeMaTHYECKHUE 3HAHUS B MHTEPECAaX CBOETO 37I0POBbs, BEJICHUS 3I0POBOTO 00pasa >KU3HU
(3mopoBoe MUTaHWE, COATAaHCUPOBAHHBIM PEXHUM 3aHATUW W OTAbIXa, peryspHas (Qusnueckass aKTUBHOCTB),
c(hopMUPOBAHHOCTHIO HaBbIKa PedICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMUOKY M TAKOTO e MpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA MPUMEHECHHE MAaTeMaTUYECKUX 3HAHUU IS PEIICHHS 3a7ad B 00JIACTH COXPAHHOCTU OKPYKaIOIIeH
Cpenbl, TJIAHUPOBAHUS IMOCTYNMKOB M OICHKM HMX BO3MOXHBIX TOCJEICTBUN ISl OKPYXAIOIIEH Cpelibl, OCO3HAHUEM
I00aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) amanTanusa Kk M3BMEHSIOIUMCS YCJIOBUSM COLMAJIBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU 4Yepe3
MPAKTUYECKYIO JIeITeIIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJICH, TPHOOpeTaTh B COBMECTHOMN JIESITEIIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCTHIO B (DOPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM uucie (pOpMyIupoBaTh HJAECH, TMOHSATHUS, THUIIOTE3Bl 00
o0beKTaX ¥ SBJICHHUSIX, B TOM UYHCIICE paHEe HEU3BECTHBIX, OCO3HABaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUM U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BBI3OB, TPEOYIOIIHI
KOHTpPMEpP, KOPPEKTHUPOBATh NMIPUHUMAEMBbIE pElIeHUs U JEUCTBUSA, (OPMYIUPOBATh M OIEHWBATh PUCKH W TOCIIEICTBHS,
(dbopMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh M XAapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHSITUH, OTHOIICHUI
MEXAY MOHATUSAMH, (QOPMYIUPOBATH ONpPENEIEHUS MOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccuuKaIm, OCHOBaHUs JJ1s1 0000ILEHUs U CPaBHEHUS, KPUTEPHUH MPOBOJAMMOI0 aHAIIN3A;

BOCIPUHHMMATh, (OPMYIHPOBATH M TNPEOOPa30BBIBATH CYXKIAEHUS: YTBEPAMUTENbHbBIE W OTPULIATEIbHBIE,
€MHUYHbIE, YaCTHbIE U OOIIHNE, YCIOBHbIE;

BBISBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUrs B (aKTax, JTaHHbIX, HAOIIOICHUIX U
YTBEPKACHUAX, IPEAJIAraTh KPUTEPHUH JJI BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX YMO3aKJIKOYEHUN,
YMO3AaKJIFOUEHUH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTelIbCTBA MATEMATHUYECKUX YTBEPXKACHUM (MpsMble M OT MPOTHUBHOTO), MPOBOAUTH
CaMOCTOSTEIILHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMaTHUYECKUX (PAKTOB, BEICTPAUBATH apTyMEHTAIIUIO, IPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOUpATH CcIIOCOO pelieHus yueOHOM 3a1auu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB PEILIEHUs, BRIOMpaTh Haubosee
HNOAXOJAIIUI C YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKHAe TeiCTBHUSA .

UCIIOJIb30BaTh BONPOCHI KaK HMCCJICAOBATEIbCKHMH HWHCTPYMEHT IO3HAHHUSA, (OPMYJIUPOBATh BOMPOCHI,
(UKCHpYIOIIME TPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTCIIBHO YCTaHABIMBAaTh MCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUINIO, MHCHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIbHO COCTABIICHHOMY IIaHY HECIIOKHBIA ADKCIIEPUMEHT, HEOOJIBIIIOE UCCICIOBAHKE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Y COOOM;
CaMOCTOSITEILHO (OPMYIUPOBaTh OOOOINEHUS ¥ BBIBOJBI [0 pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJIYUYCHHBIX PE3YyJIbTaTOB, BHIBOJIOB M O00OIICHUI;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIJIBUTATh MPEIIOI0KECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh HEAOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS PEIICHHS 3a]1auH;



BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOpM
MpeCTaBICHUS;

BBIOUpATh (OpPMY MpeAcTaBiIeHUs UHPOPMAIMK U WUTIOCTPUPOBATH pellaeMble 3alaul CXeMaMu, JUarpaMMaMu,
WHOU TpaduKOi U UX KOMOUHAITUSIMU,

OIICHUBATh HAAEKHOCTh HMH(POpPMAIIMU TO KPUTEPHUAM, NPEHAJIOKEHHBIM YUYUTEIEM WU CHOpMYITHUPOBAaHHBIM
CaMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eHCTBHSA:

BOCIIPUHHMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHSAMHU U IICJISIMH OOIICHUS, SICHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, aBaTh IMOSCHEHHSI TI0 X0y PEIICHHUSI
3aJ1ayu, KOMMEHTUPOBATh MOTYUYEHHBIH pe3yJIbTaT;

B XOJle¢ OOCYXICHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TEMbI, MPOOJIEeMbl, perracMon 3aaayd,
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TIOWCK PEIICHUS, COMOCTAaBJIATh CBOM CYXKICHHS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUAJIOTa, OOHAPYKMBAaTh pPa3lIMYMe U CXOJCTBO TO3WIIMHA, B KOPPEKTHOH (opMe (opMyTHpOBaTH
pa3HOTIacHs, CBOM BO3PAXKCHHSI,

NPEJCTABIIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, IKCTICPUMEHTA, UCCIICIOBAHUS, IPOCKTA, CAMOCTOSTEIHLHO BHIOMPATH
dopMaT BBICTYIICHHUS C YIETOM 3a7a4 MPE3CHTANN U 0COOCHHOCTEH ayIUTOPHUH;

NIOHMMAaTh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONH W WHIWUBUIYadbHOW pabOTHl MPH PEIICHUH YYeOHBIX
MaTeMaTUICCKUX 3a]1a4;

NPUHUMATh 111 COBMECTHOH ACSITENHHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOThI, pacmpeeisTh
BUJIBI pa0OT, JOTOBAPUBATHCS, OOCYKIIATh MPOIIECC U PE3YNIHTAT PAOOTHI, 0000IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBHIX (hopmax paboThl (0OCykaeHHs, 0OOMEH MHEHUSMH, MO3TOBBIE IITYpMbI U JIPYTHE),
BBITIOJHATH CBOIO YacTh paOOThl M KOOPJAMHHUPOBATH CBOM ACHCTBUS C APYTUMHU UYJIE€HAMU KOMAaHJbI, OIEHUBAThH
Ka4yeCTBO CBOETO BKJIaa B OOLIUH MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PeryisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:



e CaMOCTOSITEJILHO COCTaBIIAThH IUIAH, aJlTOPUTM PEIIECHUs 3aJaud (MU €ro 4acTh), BHIOMpATh CIOCOO pEIICHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBAaTh U KOPPEKTHUPOBATh BapUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIIAJIETh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PEe3yJIbTaTa PEIICHHs] MaTeMaTUUYECKON 3a/1auu;

e TMpPEeABUAETh TPYAHOCTU, KOTOPHIE MOTYT BOBHUKHYThH MPU PEIICHUH 3a1a41, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEIBCTB, HAWAECHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOW II€JIM M YCIOBUSM, OOBACHITH NMPUYUHBI
JOCTUXKEHUS WU HEJTOCTUKEHUS LEIN, HAXOAUTh OIIMOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonity oOydeHnust B 7 kjiacce 00y4JaromMiics MOTYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucnaa v BIYMCICHUSA

BrImosiHATh, codeTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apudMeTHUecKre ASHCTBUS C PAllMOHATBHBIMH YHCIaAMHU.

HaxoauTe 3Ha4eHMS] YMCITOBBIX BBIPAXKEHHUH, TIPUMEHITh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAUCHU I
JTPOOHBIX BRIPAKECHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[Tepexonuth OT OgHON (OPMBI 3aMKMCH YKCEN K Apyroi (mpeoOpa3oBBIBATh JECATHUHYIO JAPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYUBATH PAIIMOHATIBHBIC YHCTIA.

OKpyrJsTh Yncna.

BpINOJIHATE NPUKUIKY W OLEHKY PE3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHHUM YKMCIIOBBIX BBIPAXKECHUMN. BBINOIHATH
JICHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMHU MTOKA3aTEIISIMH.

[TpuMeHsATs TPU3HAKY TIETUMOCTH, PA3JIOKCHIE HA MHOKUTEIIN HATypaTbHbBIX YUCE.

PemaTtes mTpakTUKO-OPUEHTUPOBAHHBIC 3aJayl, CBS3aHHBIC C OTHOIICHWEM BEJIWYWH, MPOMOPIHOHATEHOCTHIO
BEIIMYMH, TIPOIEHTAMH, WHTEPIPETHPOBATH PE3YyIbTaThl pEHICHUS 3adad ¢ YYETOM OTPAHWYCHHH, CBSI3aHHBIX CO
CBOMCTBAaMHU paccMaTpUBAEMBIX OOBEKTOB.



AuredpanvecKkue BbIpaKeHUs

Hcnonb3oBaTh anredOpandyeckyr0 TEPMHUHOJOTHUIO U CHUMBOJIMKY, NPUMEHSATh €€ B IMPOIECCE OCBOEHUSA Y4YEOHOrO
Marepuaa.

HaxoauTe 3HaueHns OyKBEHHBIX BBIPAXKEHUN MIPU 3aJaHHBIX 3HAYEHUSX TEPEMEHHBIX.

BeinosiHATh IpeoOpa3zoBaHusl LEIOT0 BhIPAXKEHUSI B MHOTOYJIEH NMPUBEIECHUEM MOJOOHBIX CIIaraéMbIX, paCKpbITHEM
CKOOOK.

BbInoyiHATh YMHOXEHUE OJHOYIeHAa HA MHOIOYWIEH U MHOTOWIEHa Ha MHOTOWIEH, MPUMEHSTh (OpMYJIbl KBajapara
CYMMBI U KBaJIpaTa pa3HOCTH.

OcyiecTBIsATh Pa3loKeHHEe MHOTOUICHOB HA MHOXKHUTENU C MOMOIIBIO BRIHECEHHS 32 CKOOKH OOIIEro MHOXKHTEIS,
TPYNIIUPOBKY CJIaraeMbIX, IPUMEHEHHUs (POpMYI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh mpeoOdpa3zoBaHusi MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 3a/lay U3 MAaTEMaTUKHU, CMEKHBIX MPEAMETOB,
U3 peaJIbHOM ITPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEN ¢ HATYpaJIbHBIMM ITOKA3aTEIIMU JIs1 IPeoOpa30BaHuUs BbIPaXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTe nuHEHBIE YpaBHEHHUs C OJHOM NEPEMEHHOW, NMPUMEHSsS IPAaBWIA IEPEX0Ja OT MCXOJHOIO YpaBHEHMS K
PaBHOCWIBHOMY €My. [IpoBepsTh, ABIAETCS JIM YUCIO KOPHEM YPABHEHHS.

[TpuMeHaTh rpaduyeckue METOAbl IPU PELICHUY JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupate nprMepsl nap YUCel, IBISIOMINXCS PELICHUEM JIMHEHHOrO ypaBHEHUS C IBYMS IEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS C JBYMsI IIEPEMEHHBIMH, M0JIb3YSACh IPaPUKOM,
IIPUBOJUTH IIPUMEPHI PEILICHUS YPABHEHUS.

Pemats cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaBisaTh W pellaTh JIMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEMHBIX YpPAaBHEHHMM IO YCJIOBHIO 3a/1ayH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4H IIOJIYYEHHBIN PE3yJIbTaT.

DyHKUUHN

N300pakaTb Ha KOOPAMHATHOM MNPAMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpPJIHWHATaM, JIy4H, OTPE3KH,
MHTEPBaJIbl, 3aMIMCHIBATH YMCIOBBIE IPOMEKYTKH HA ajIreOpandeckoMm si3bIKe.



OTMeuaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH I'padUKHU JIMHEHHBIX (DYHKIIUA.
Crpoutb rpapuk QyHkuu Yy = [X|.

OnuceiBaTh C MOMOINIBI0 (YHKIIMN HU3BECTHBIC 3aBUCUMOCTH MEX/Yy BEIMYMHAMU: CKOPOCTh, BPEMSs, PAaCCTOsHUE,
1IeHa, KOJINYECTBO, CTOUMOCTb, MPOU3BOIUTEIILHOCTD, BpEMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuii crnocod NpeACTaBICHUS M aHanu3a UWHQOpMalMK, HU3BJICKATh W HWHTEPIPETUPOBATH
uH(dOopMaInio U3 rpaduKOB peagbHbIX MPOILIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHnust B 8 kiiacce 00y4yaromuiics MOIyYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucia v BBIYUCJICHU S

Hcnonb3oBaTh HayajdbHbIC MPEJACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YMCEN JJI1 CPABHEHMUS, OKPYIJICHUS U
BBIYHCJICHUH, N300paxaTh JCHCTBUTEIIHHBIC YHCJIAa TOYKAMH Ha KOOPIMHATHOUW MPSIMOA.

[IpumensTh TOHSATHE apUMETHYECKOrO0 KBAJPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH, HCHOJB3YS TIPH
HEOOXOJIMMOCTH KallbKYJISITOP, BBINOJHATH MPeoOpa3oBaHUs BHIPAKEHUHN, COAEpKAIIMX KBaJApaTHbIE KOPHU, HUCIONB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YUCEN C MOMOIIBIO IECITUUHBIX Ipo0ei u cTeneHeit uncna 10.

AJsireOpanyecKkue BbIpasKeHUsA

[IpuMeHsAT, TOHSTHE CTENEHW C LETbIM IOKa3aTelieM, BBIMOJNHATH MPeoOpa3oBaHUs BBIPAKEHUN, COIEp KaIIuX
CTEIEHH C LIEJIBIM [TOKA3aTEJIEM.

BBITIOTHATE TOXJIECTBEHHBIC IPEOOpa30BaHUs PAllMOHATIBHBIX BBIPAKEHWM Ha OCHOBE TPaBWI JECUCTBUU HaL
MHOTOWICHAMH U anreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[IpuMeHsTh IpeoOpa3z0BaHMs BbIPAKEHUN ISl PELICHUS PA3IUYHbIX 3a7a4 U3 MAaTEMAaTHUKU, CMEXKHBIX PEIMETOB, U3
pEabHOU IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBagpaTHbIE YPAaBHECHUS M PAalMOHAIBHBIE YPAaBHEHHMS, CBOASAIIMECS K HUM, CUCTEMBI IBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.



IIpoBOoaUTE MPOCTEHIINE HCCICAOBAHUS YPABHEHUNW U CHUCTEM YPAaBHEHUM, B TOM UYHCIE C [PUMEHEHHUEM
rpaduuecKkux MpeACcTaBICHUM (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHUU PEIICHMs], €ClId UMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT ciioBeCHOW (GOPMYIUPOBKU 3adauv K €€ airedOpandeckod MOJEIu C IMOMOIIBI0 COCTABJICHUS
YPaBHEHUS WA CUCTEMBI YPABHEHUI, NHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M TIOJyYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOMU
NEPEeMEHHOW M MX CHUCTEMbI, JaBaTh TIpadHUuecKyl0 WILIIOCTPALMI0O MHOXECTBAa PEIIEHUH HEpaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUUH

[TonuMate W HCMONAB30BaTh (PYHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMHUHBI, CHMBOJUYECKHE OOO3HAYCHUS),
OTIpeIeNATh 3HAUCHHE (PYHKIIMU IO 3HAUCHHUIO apryMEHTa, ONPEACNIATh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Ctpouth rpaduku dJIeMeHTapHBIX (PYHKITNNA BUA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, orichIBaTh CBOMCTBA YHCI0BOH (HYHKIIHH IO €& rpaduKy.

K xoniry oOyuenus B 9 kiacce o0ydaromuiics MOTYyYUT CIEAYIOUIUE IPEIMETHBIE Pe3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATh U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BreimonHate apudmMeTnyeckue IAEHCTBUS C PAllMOHAIBHBIMUA YHMCIAMHU, COYETasi YCTHBIC W MHUCHMEHHBIE MPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALIMOHAJIBHBIMU YUCIIAMH.

Haxonuts 3HaueHUs CTENEHEN C LEJIBIMU IIOKA3aTEIAIMU U KOPHEHN, BBIYUCIIATh 3HAUYCHUS YNCIIOBBIX BBIPAKECHUN.

OKpyrJsITh AE€HCTBUTENIbHBIE YHCIIA, BHITIOIHATh NPUKUAKY PE3YIbTaTa BHIYUCICHUN, OLEHKY YMCIOBBIX BhIPAKECHHIA.

YpaBHeHUs U HEPABEHCTBA

PemaTes nuHeliHbIe U KBaJpaTHbIC YPAaBHEHMsI, yPABHEHHUSI, CBOISIINECS K HUM, TPOCTEHIIHE APOOHO-paIIMOHATBHBIC
YpaBHEHUS.

PemaTte cucTteMsl AByX JTMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OAHO
YPaBHEHUE HE SBIISIETCS JINHEWHBIM.

Pemate TexcToBBIE 3aaun anreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHHUS YPABHEHHSI WA CHUCTEMBI JIBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.



IIpoBOOUTE NPOCTEHINNE WCCIEAOBAHUSA YPaBHECHUW M CHUCTEM YpPaBHEHHUM, B TOM YHCIE C NPUMEHEHUEM
rpaduuecKkux MpeACcTaBICHUM (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHUU PEIICHMs], €ClId UMEET, TO
CKOJIbKO, U TpOYee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHUWE HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATH PEUIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO,
U300paXkaTh pellICHUE CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3alUChIBATh PEIICHHE C IOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHM PAa3IMYHbIX 3a1a4.

DyHKUUH

PacrioznaBath (GyHKIMM UW3y4eHHBIX BHUJIOB. [loKa3bIBaTh CXEMaTHYECKH pACIOJIOKEHHE Ha KOOpPJIUHATHOM

wiockocTu rpadukoB Gpyukmmii Buga: Yy = kx, y =kx + b,y =k/x,y=ax2 + bx + c,y=x3,y = VX, y = |X|, B 3aBuCHMOCTH
OT 3Ha4YCHHI KO3 (OUIIMEHTOB, OITUCHIBATH CBOMCTBA (PYHKIIHH.

Ctpoutb U M300pakaTh CXeMaTHYECKU TpadUKU KBaIpaTHUUHBIX (DYHKIIMI, OMUCHIBATH CBOMCTBA KBaJpaTHUYHBIX
byHKIMI 110 X rpaduKam.

PacriozHaBaTh KBaipaTHUHYIO (QYHKIHUIO 110 Qopmysie, MPUBOAUTH MPUMEPHI KBaJIPATUUHBIX (YHKUIMA U3 pealbHOU
KU3HU, GU3UKHA, TEOMETPHUH.

Yuc10BbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacniozHaBaTh apumMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUU TIPH PA3HBIX CIOCO0aX 3a1aHMUs.

BBITIOJTHATH BBIYHMCIICHUS C MCTIOIb30BaHUEM (HOpPMYI N-TO diieHa apu(PMETHIECKON U TeOMETPUUECKON MPOTPECCUid,
CYMMBI IEPBBIX N YJIECHOB.

N300paxkaTh WiIeHBI MOCIEIOBATEIPHOCTA TOUKAMHU Ha KOOPAMHATHON MJIOCKOCTH.

Pemiatp 3amauu, cBSI3aHHBIE C YUCJIOBBIMHU IOCIEIOBATEIBHOCTAMM, B TOM YHCIE 3aJa4yd U3 PEajJbHON KU3HU (C
MCIIOJIb30BAaHUEM KaIbKYJISATOPA, MU(PPOBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeuMcieHus. ParnonanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIPaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 ¥PABHEHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiuHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [{OK
1 4 .K 1
ncia ¥ BerauciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTEneHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKeHHUsL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
Anrebpandeckue BbIpaKeHHUsL. bubnuoreka [IOK
4 15 1
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHKLUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yukuuH. qucnosie pyniumi https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOPEHHE 1 0000weHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

9 KUIIACC

KounuecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumenoBanue (poBbie)
n/ | pasiesioB M TeM Bcer | Konrtpoibn IIpakTHyeck oﬁpa::)BaTe.anLIe
n NpOorpaMmMbl 0 ble padoThI ue padoTsl pecypesI
Ywucaa u
S — bu6mmoreka [{OK
1 . i 9 https://m.edsoo.ru/7f419
JecTBuTEIbHBIC 408
qpclia -
YpaBHeHusd u
HEpaBEHCTBA. bubnuoreka [JOK
2 YpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
oJHOH dos
MepEMEHHO N
VpaBueHus u
praBeHCTBa BuGmorexa LIOK
3 ) 14 1 https://m.edsoo.ru/7f419
Cucremsl
. dos
YpaBHCHHIA
YpaBHeHUA U bubnuorexa [IOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctpa dos
bu6moreka [IOK
5 OyHKIHMH 16 1 https://m.edsoo.ru/7f419
dos
Yucnoselie bu6mmoreka [IOK
6 MOCJIEA0BATEILHO 15 1 https.//m.edsoo.ru/7f419
CTH dos
IloBTOpEHME,
060 6HII;HI/IC bu6mmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CHUCTEeMaTH3aIns 408
3HAHUI -
OBILIEE
KOJIMYECTBO
102 6 0
YACOB I10
I[TPOT'PAMME

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI



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
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

7 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BEIYACICHUS
11 BoinmonHATh,  coyeTass  yCTHbIE M NHMCbMEHHBIE  INPUEMBI,
' apudmeTnyeckue AeUCTBUS C pallMOHAIILHBIMH YUCIIaMU
Haxomute ~ 3HAaYeHWs  YHUCIOBBIX  BBIPAXKEHHM,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYMCICHHS 3HAUEHUHN JAPOOHBIX
BBIPAKEHUH, COZiepkKaIUX OOBIKHOBEHHBIE U IECITUYHBIE IpOoOU
[lepexomute OT oaHOM (GopMbl 3amucu  YWcen K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYI0O B JECATHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO IPOOB)
1.4 CpaBHMBATh U yIOPSAAOYNBATH PALIMOHAIBHBIE YHCIA
1.5 OKpyTaaTh yncaa
BbInoNHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM YHCIOBBIX BBIPAKECHUW. BBIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKU JEIUMOCTH, PAa3JIOKEHHE Ha MHOXKHUTEIU
' HATypaJbHBIX YHCET
Pemate  npakTHKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEJIUYMH, MPOMOPLHUOHATIBEHOCTHIO BEJIMYUH,
1.8 OPOLEHTAMH, WHTEPIPETUPOBATh pE3yJAbTaThl pEIICHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpandeckue BhIpaKeHUs
21 Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
. IPUMEHSTH €€ B IPOLIeCCe OCBOSHHS y4eOHOTO MaTepuala
25 Haxonute 3HadeHuss OYKBEHHBIX BBIP@KEHUH TpU  3aJaHHBIX
. 3HAUEHUAX IEPEMEHHBIX
23 BoimonHATe mpeoOpa3oBaHUs LEJNOT0 BBIPAXKEHUS B MHOTOUWIEH

NpUBCACHUEM HOI[O6HBIX CJIara€MbIX, paCKpbITUCM CKOOOK




BremonaaTs YMHOKCHHUEC OJHOYJICHA HAa MHOT'OYICH U MHOI'O4YJICHA Ha

24 MHOTOYJIECH, NPUMEHATH (opMysbl KBagpaTa CyYMMBI M KBajpara
pa3HOCTH
OcyuiecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKUTEIHU C TIOMOIIbIO
25 BBIHECEHHUSI 32 CKOOKH OOILEro MHOXUTEJIS, TPYIIIUPOBKH CIIaraeMbiXx,
npuMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
25 [TpumensTh MpeoOpazoBaHKsI MHOTOYWICHOB Uil PEIICHUS Pa3IMIHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU II0KA3aTEISAMU
' JUTsl TIpeoOpa30BaHus BhIpAKEHUH
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBuJIa Mepexoda OT UCXOJHOTO YpaBHEHHs] K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABASETCS M YUCIO KOPHEM ypaBHEHUS
3 [IpumensTs rpadpuueckue METOAbI TMPH  PEHIEHUH JHHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupats mpuMepsl Nap YuCel, ABISIOIINUXCSA PELICHUEM JTMHEHHOTO
' YPaBHEHHUS C IByMs [I€PEMEHHBIMU
CtpouTh B KOOPAMHATHOM IIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TOJB3YAICh TPaPUKOM, TPUBOIUTH TPUMEPHI
peleHus ypaBHEHUS
35 Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C ABYMs EPEMEHHBIMH,
' B TOM 4YHUCIIE TpapUUECKH
CocraBnsaTh U pelaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 0 YCJIOBHUIO 3a/1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33Jjauyl MOJTy4EHHBbIH pe3yabTar
4 Koopaunats! u rpapuku. OyHxmu
N300paxaTh Ha KOOPIMHATHOM HpPSIMOIM TOYKH, COOTBETCTBYIOILUE
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alNreOpandyeckoM si3bIKe
42 OTrmedaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
. KOOpAMHAaTaM
43 Crpouts rpaduku nuHeHbIX (QyHKIUH. CTpoUTh Tpaguk QyHKIHHA Y

= x|




OnwuceiBaTh € MOMOIIBIO (YHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXIY

4.4 BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne GpyHKINUM 1O 3HAYCHHUIO €€ apryMeHTa
[lonnmmate rpaduyeckuii cnoco® TpeACTaBICHUS M aHAIN3A
4.6 UHPOpMALIMK, W3BJIEKATh M HWHTEPHPETHPOBATH HWHPOPMALUIO U3
rpaMKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
Hcnons3oBaTh ~ HadallbHBIE ~ TPEACTABICHHS O  MHOXECTBE
11 JEWCTBUTENFHBIX YHCEN JIUIsl CPaBHEHUS, OKPYIJICHUS W BBIYHCIICHUH,
' n300pakaTh [JEMCTBUTENIbHBIE YHUCIIA TOYKAMHU Ha KOOPAMHATHOU
NpAMOM
[IpumensaTr noHATHE  apU(METUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBAJpaTHbIE KOPHH, MCIOJB3yd MpH HEOOXOAUMOCTU
' KaJIbKYJIATOP, BBINOJHATH IPE0Opa30BaHUsl BBIPAKEHUH, COepKaLIUX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
' JECATUYHBIX ApoOeit u cTeneHel yncna 10
2 AnreOpandeckue BhIpaKEHUS
[IpuMeHATh MOHATHE CTENEHU C LENbIM I0Ka3aTeJeM, BbINOIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKAallUX CTENEHH C LEIbIM
nokasaresem
BbINONHATE ~ TOXAECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIPQKEHUII Ha OCHOBE MpaBWJ JCHCTBUH Haj MHOTOWIEHAMH U
anreOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIN
Y [IpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUH IS PELICHHs Pa3IMYHbIX

3ala4 U3 MaTCMAaTUKH, CMCIKHBIX MPEIAMETOB, U3 peanLHoﬁ IMPaKTUKU




YpaBHEHHUs U HEPABEHCTBA

3.1

Pemwars nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IABYMS

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpoOCTEHIINE WCCIECIOBAHUS YPAaBHEHHMM U CHCTEM
ypaBHEHHMH, B TOM 4YHCIIE C TPUMEHEHHEM TrpaduyecKkux
IpeJICTaBICHUN (ycTaHABIMBaTh, UMEET JU ypaBHEHHE WM CHUCTEMa

YPaBHEHUH pellEeHus], €CIIU UMEET, TO CKOJIBKO, U MPOYEe)

3.3

[lepexomuts OT cnoBecHOW  (QopMynuUpOBKM 3amaud K  e€
anredpanvdecko MOJIeNM C TMOMOIIbIO COCTABJIEHUS YPABHEHMS WU
CUCTEMBl  YpPAaBHEHWH, MHTEPIPETUPOBaTL B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN PE3yJIbTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH,
pelarh JIMHEMHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CUCTEMBI,
JaBaTh  Tpa@UYECKyl0  WLTIOCTPAIMIO  MHOXKECTBA  pelIeHUi

HCpPaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIHMOHAIBHBIC TOHITUS U  S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OO0O3HAYCHUS), OMNPEHCIATh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHWIO apryMEHTa, ONMpPENeIsATh CBOWCTBA (YHKITHH

o e€ rpaduky

4.2

CtpouTth rpaduiky 2JIeMEHTapHBIX (PYHKIMI BUIA:
y=k/x

k/x

, Y =X2, Y = X% y = |x|, onmHChIBaTh CBOMCTBA YUCIIOBOM (YHKIUU 1O €&
rpaduky

9 KUIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s




pe3yJbTaTa

1

Yucna v BEIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAHOHAJIIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MCTI/ILIGCKI/Ie I[GﬁCTBI/I?[ C paoOHAJIbHBIMU 4YHCJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMBI, BBIIIOJIHATH BBIYHCIICHUA C

HppanuOHaJIbHBIMU YU CJIaMHU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ UEeNbIMU IOKAa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITGHI)HI)IG YucCiia, BRIMIOJHATE NPUKUIKY pE3yjibTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE W KBaJApaTHBIE YPAaBHEHHWs, YpPaBHEHMS,

CBOJSIILIMECS] K HUM, NTPOCTENIIINE TPOOHO-pAllMOHAIbHBIE YPaBHEHHUS

2.2

PemaTte cuctemsl IBYX JIMHEHHBIX YPaBHEHUHN C IBYMS MEPEMEHHBIMU
U CHCTEMBI IByX YpaBHEHH, B KOTOPBIX OJTHO ypaBHEHUE HE SBISAETCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3adaud aNreOpanuecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPaBHCHHUS WJIM CHUCTEMBI JIBYX YPaBHCHHH C JBYMS

INEPEMEHHBIMU

2.4

[IpoBomuTh mpocCTEillline HUCCIENOBAaHUS ypPaBHEHUH U CUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHHEM TIpaduuecKux
IpeCTaBIeHU (HallpuMep, yCTaHABIMBaTh, UMEET JIU YPaBHEHUE UITU

CHUCTCMaA ypaBHeHI/Iﬁ peuicHus, €Cjinu UMECT, TO CKOHBKO)

2.5

Pemars JIMHEHHbBIE HCPABCHCTBA, KBaJApaTHbIC HCPaBCHCTBA,
I/1306pa)l(aTI> PCUICHUEC HCPABCHCTB HA YHCIIOBOM HpHMOﬁ, 3aIIMChIBaTb

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cuCTEMBI JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOYAKOIIUE  KBAaJApPpaTHOC HEPABCHCTBO, I/I306pa)KaTB peuicHue
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM pr[MOfI, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4




OyHKIMU

3.1

Pacno3naBate  (QyHKIMH  HW3Yy4CHHbIX  BHAOB.  [loka3biBaTh
CXEMAaTUYECKH PACIIOJI0KECHNUE Ha KOOPIMHATHOM TIOCKOCTH rpaduKkoB
¢byukuui Buna: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4YeHUH K03()(HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (DYHKITHIA

3.2

[lIoka3piBaTh  CXEMAaTUYECKH PACIIOJOKEHHE Ha  KOOPIMHATHOMU
IUIOCKOCTU TpadukoB (yHKIUH Buma Y = YX, Y = |X| U ONHUCHIBAThH

CBOMCTBa QyHKIMMI

3.3

Crpoutrb u wu300paxkarb cXeMaTH4eCKH TpaduKu KBaIPATUUHBIX
(GyHKIMM, OmNMChIBaTH CBOMCTBA KBaJApaTUYHBIX (YHKIUN 10 HX

rpaduxam

3.4

PacrioznaBaTh KBagpaTH4HYIO (QYHKIMIO IO (QopMmyse, MPUBOIUTH
MpUMEpPbl  KBAJpaTUYHBIX (QYHKIUN M3 pealbHON >KU3HH, (PU3UKH,

T€OMETPUH

Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1

Pacrnio3naBath apuMETHYECKYIO ¥ TEOMETPUIECKYIO ITPOTPECCHH TTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbInoNHATE BBIYMCIEHUS C MCIOJB30BaHMEM (GOpMya N-TO ujeHa
apumMeTHuyecKoil ¥ reoOMeTPUUECKON MPOTrpecCcHii, CyMMbI HEPBHIX N

YJICHOB

4.3

I/I306pa)I(aTb YJICHBI IMOCJIICA0BATCIPHOCTH TOYKaMH Ha KOOp,HHHaTHOﬁ

IINIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTIAMU, B
TOM YHCIC 3aJda4u H3 peaanoﬁ KHN3HHU (C HCIIOJIB30BaHHUECM

KaIbKYJIATOPA, HU(POBBIX TEXHOJOTUIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCINA, 3allUCh, CPAaBHEHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue AeHCTBUS C pallMOHAIbHBIMU YUCIIaMU. Penienue 3anaq us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeliesieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/IeNICHNUs, 3aITUCh OOJIBIINX YHCE
L4 [IpouieHThl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu oCHOBHBIE 3a1a4M HA MPOLIEHTHI, PEICHHUE 3a1a4 U3 PEaIbHOU IPAKTUKU
15 [IpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4HclIe IpsMas U oOparHas
' IIPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJAy BEJIMYMHAMU B BUIE (OPMYIIBI.
. Beraucnenus no popmynam
23 IIpeoOpa3oBaHnne  OyKBEHHBIX  BBIPD@KEHHI,  TOXIECTBEHHO  paBHbIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)kKeHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' @dopmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENHN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia IpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOTO
. YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH 10 YCIIOBUIO 33/a4yl. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIBIO YPABHEHUHN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema NByX JHMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npssMoi
42 Hucnossle NpOMEXYTKU. PaccTossHMEe MEXy ABYMs TOUKaMU KOOPJIMHATHOMN
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmucca u opAMHATA
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'padux dynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe permeHne JNIUHEHHBIX YpPaBHEHMM HM CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna ¥ BIYMCICHUSA
11 KBangpatHblif kopeHb u3 uucina. IloHsaTHe 00 HppalMOHATIBHOM 4YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEW W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIEHUSAM. JeficTBUTENbHbIE
quciaa
1.3 Crenens ¢ 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3aIllich YKcia




AnreOpandecKkue BHIPaKCHHS

2.1 KBagparHslii TpEXUWIEH, pa3sIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN

2.2 Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou

2.3 CnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JeJIEHUE allreOpanyeckux apooeit

2.4 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM

3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS

I'paduueckas MHTEpNpETaNnsi YPaBHEHUN C JBYMSI NMEPEMEHHBIMH H CHCTEM
3.4 JMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a7a4 areOpandecKuM CrIoco0oM

3.6 UmrcnoBble HEPaBEHCTBA U X CBOWCTBA

3.7 HepaBeHcTBO ¢ 071HOM ITepeMeHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEpPEMEHHON
4 DyHKIIUA

i1 [Tonstne ¢ynkuu. OO6MacTh ONpENETeHHUs M MHOXKECTBO 3HAYCHHI
' ¢dbyakuun. CriocoObI 3a1aHus GYHKITAN

4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAIOMIUX peaTbHbIE TPOIECCHI

a4 OYHKIMM, OMNHUCHIBAIOIIME MPSIMYH0O M OOpaTHYIO MPOMOPLHOHAIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu

4.5 Oynkumu y =x?,y = x3

4.6 Oyukumu Yy = [IX, Y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KUIIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA




Yucna ¥ BEIYMCIIEHUSA

PaL[I/IOHaJIBHLIe 4yrciia, HUppalOHAJIBHBIC YHMCIIa, KOHCYHBIC U OECKOHEYHBIE

11 JeCATHYHBIE IPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YUCIIA KaK OECKOHEYHBIE
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE NEHCTBUTENBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubmmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUpa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh NMpuoOamxeHus. Okpyrienue yucen. [Ipuknuaka u oneHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHEeHHs ¢ OAHOM MIepeMeHHON
2.2 JIuneliHoe ypaBHeHHe. Pelienne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT YpaBHEHUW TpeThbed U
' YeTBEPTOM CTENEHEN pa3IoKEHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paniOHABHBIX YpaBHEHUH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pewrenue cucrem IByX JTUHEHHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 alNreOpandecKuM CIiocoooM
2.12 YuciioBble HEPaBEHCTBA U X CBOMCTBA
2.13 Pemenne MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckass mHTEepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs
' IIEPEMEHHBIMU
3 OyHKIIMH




KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'padukn pynkumii y=Kkx, y=kx+b u ux coiicta

3.3 I'paduku pynxuumit y=Kk/x, y = X® u ux cBocraa

3.4 I'paduku QyHKIMIA , ¥ KX CBOHCTBA
4 Hucnossle OCIEI0BATEILHOCTH

41 Omnpenenenre u crocoObl 33JaHUsl YUCIOBBIX TOCIIEAOBATEIbHOCTEH. 3aqanne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIio U Gopmysoit N-ro dieHa

4.2 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUYECKOn
' MIPOrPECCUH, CYMMBI IIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccuss. Popmynsl N-ro0  WIEHA T'€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI TIEPBBIX N UIEHOB

44 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBIA W SKCITOHEHIIMATbHBINA POCT

4.5 Cno’xHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBarh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHUE OIEepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MPeICTABICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecsiTuuHasi IpoOb, CTAaHAAPTHBINM BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, NPEJCTABIATH 4YHUCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQKEHUI ¢ KOPHAMM, pa3IoXKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN Pa3HOCTH KBAApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE UM KBAJpaTHbIC ypaBHEHMS,
IpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JUHEHHBIX YPaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCIIE NIPU PEHIEHUN 3aJa4 U3 JPYIUX IIPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHHsl peleHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKLNA, TpaduK QyHKINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHHue OTIepUPOBATh TOHSITHSIMH: npsiMast
MPONOPIHOHAEHOCTD, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHass TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepoosia; yMEHHE
cTpouTh rpaduku GYHKINUHA, UCTIOIB30BaTh TPa(UKH I OTIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHHs 3a1a4 U3 APYrux
y4eOHBIX TPEIMETOB W pEATbHOW JKU3HHM, YMEHHE BBIPAXKAaTh

(dhopmMynaMu 3aBUCUMOCTH MEXYy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPEecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBI CYyMMBI U
oOliero wjieHa ImpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue peiiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHXKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOTH, 3a1a4U U3 obmactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,




MeanaHa, OMCCEKTpUcCa W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK,
napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpYrI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApPaUICIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroa MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIUs,
nogodue ¢uryp, mogo0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIBHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napaieTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PAcCTOSHUE, YIoJ
(BenMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MIPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE TMNpPUMEHATH (OpPMyJbl MEpUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaijieNienuIea; YMEHHE NPUMEHSITh NpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKa,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0pakaTh IUIOCKMEe GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBID YEPTEKHBIX
UHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHUE HCHOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJIA ITPEACTABIICHUA
JAaHHBIX W PpCHICHUA 3aJa4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,

HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUA, pa3dMax YHUCJIOBOIO Ha60pa;




YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0luIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUM; yYMEHUE pacllO3HABaTb H3MEHYMBBIE  BEIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4alHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH PpPEaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEPOSITHBIX COOBITHMM B OKpYXKalllleM MHpPe U B IKH3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX
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YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/1aud, TMPUBOJUTH MPUMEPhl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B
TIPUPOJIE M JKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKU B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIHUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HayKd, MPUBOIHUTH
pUMEPBl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOU HCcTOpUU

























HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OIWH W3 OCHOBHBIX pPa3JeiIOB IIKOJbHOW MATEMAaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHHUIO. LIEeHHOCTh M3ydeHMs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00opa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUKUCA YUUTCS TPOBOAUTH
JOKa3aTeNbHbIE PACCYKAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IIPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPENICNIUTh TEOMETPUUECKYIO (PUTYpy, OMmHcaTh CJIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCuyUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMUCIUTENbHAS JIMHUS B U3yYEHUU T'€OMETPHHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHHUE TOJNYyUYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CcoOTHOHIEHUA», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctn», «IIpeodpazoBanus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJd. Busl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima © - CEpeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEyroiabHUKOB. [IpuMenenune nogo0us npu pelueHny NpakTUYECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

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

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele M LEHTpPAJIBHBIE YIUIBI, YIOJ MEXAY KacaTeJbHOW U XOPAOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJ BeKTOopaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. MeTol KOOpJAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HAYKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro obOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHAMBUIYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUM, YMEHUIO BUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKdM Kak c@epbl 4YeIoBeuYeCKOi
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHME, (POPMHPOBAHHME KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPYKAIOIIEeW Cpe/bl, IUIAHUPOBAHHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBHSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAaHWA, B TOM YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHWS W CpPaBHEHHS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaX, [AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pElIeHUs, BBHIOMpaTh Haubosiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBIICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JaHaliora, OOHApYyXUBATh PA3IWYUE U CXOJACTBO MO3UIIMM, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPHH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUS HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIUH MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHus ¢ Y4ETOM HMMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATb NPUYMHBI JOCTUKEHUS WM HEJOCTUKEHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKUE (DUTYPBI, ONPENeNATh UX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB MIPHU PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOaUTH BBIYMCIEHUS M HAXOAUTh YHCIOBbIE M OYKBEHHBIE 3HAUYCHHS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPAaBEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
X CBOMCTBAa MpHU pEIICHUU TeOMETpHYEeCKUX 3anad. l[lomp3oBaThes TeopemMoi
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakTuueckux 3agad. CTpPOUTh MATEeMaTHYECKYH) MOJIeNb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIMCAaHHOTO M UEHTPAJIbHOTO YIJIa, HCHOJb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U Y61 JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJEHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («PEIICHWE TPEYrOJbHUKOBY»), MPUMEHATh WX IPHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJIWUTh YIJBl y TOJOOHBIX QUTYP.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAMHU, IMOHMMATh MX TCOMETPHYCCKHA M (U3HUCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH TeOMETPUYSCKHIX U TTPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WJIM TEHTPBI) CUMMETPHHM (HUryp, TPUMEHSTH JBHIKCHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHCHHEM IOA00HMS W TPUTOHOMETPUYECKUX (YHKIHH (MTONB3YsACh, TJIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

[Ipocreiiue reoMmerpuueckue GUrypsl U
nX cBOMCTBa. MI3MepeHne reomeTpudecKux
BEJTMYMH

TpeyronbHUKH

[TapamnensHble IpsIMBIE, CyMMa YIJIOB
TPEYTrOJIbHUKA

OKpyXHOCTb U KpyT. ['eoMeTprueckue
MOCTPOCHHUS

[ToBTOpEeHUE, 0000IICHNE 3HAHUI

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME

KoaunuyecTBo 4acoB

Bcero

14

22

14

14

68

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f415e2¢

bu6moreka [IOK
https://m.edsoo.ru/7f415e2¢

bu6moreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢
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8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

YeThIpEXyroJIbHUKN

Teopema ®arneca u Teopema o
MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE
TPEYTrOJbHUKHU

[nomane. Haxoxaenue miomanei
TPEYrOJILHUKOB M MHOTOYT'OJIHBIX (DUTY.
[Tmomanau mogoOHBIX HUTyp

Teopema IIudaropa u Havana
TPUTOHOMETPUHU

VYriasl B OKpY>KHOCTH. BriricanHbie
OTHMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnbie k okpyxHoctu. Kacanue
OKpPY>KHOCTEH

[ToBTOpEeHUE, 0000IICHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoaudecTBo 4acoB

Bcero

12

15

14

10

13

68

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f417e18

bubmmoreka [{OK
https://m.edsoo.ru/7f417e18

bu6moreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumeHnoBanu
Ne

€ pa3aeiioB u
n/ P

TeM
n

NMPOrpamMmmbl

Tpuronomerpus

. Teopemsl

KOCHUHYCOB U
CHUHYCOB.
Pemenne
TPEYTrOJIbHUKOB

[IpeobpazoBanu
e noao0usl.
Mertpuueckue
COOTHOIIICHUS B
OKPYXHOCTH

Bexropsl

JexkapToBbI
KOOpPJIMHATHI Ha
MJI0CKOCTH

[IpaBunbHbIE
MHOTOYTOJIbHUK
u. Jlnuna
OKPYXHOCTH U
IJIOIA/Tb KpyTa.
Brrunciaenue
wiIoniaaei

JIBH>KEHUS
TJIOCKOCTH

IToBTOpEHME,
0000111eHHE,
CHCTEMATHU3AIH
s 3BHAaHUM
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME

KoaudecTBO 4acoB

Bcer  KonTpouabH
0 ble padoThl
16 1
10 1
12 1
9 1
8
6
7 2
68 6

IIpakTH4eck
ue padoTsbl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
12c

bu6mmorteka [IOK
https://m.edsoo.ru/7f41a
12c

bu6moreka [IOK
https://m.edsoo.ru/7f41a
12c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
12c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
12c

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
12c

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
12c
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

I'eomerpus

PacriozHaBaTh M3ydeHHbIE T€oOMeTpUUYeCKue (UTYphl, ONPEENATh HX
B3aMMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue ¢GUrypsl,
BBINIOJIHATE YCPTCKU IO YCIOBHUIO 3aaydu. I/ISMepHTL JIMHEWHEBIE H
YIJIOBBIC BEJIMYUHBI. Pemars 3aaa4y Ha BBIYMCIICHHUE OJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

Jenate Tpy0Oyi0 OLIEHKY JIMHEHHBIX U YIJIIOBBIX BETUYHUH MPEIMETOB B
peanbHON JKHU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Paznuuars

pa3Mepsbl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
CTpouThb YepTeKH K TeOMETPUUECKUM 3a7a4am

[Tonb3oBaThbCsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
IPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU
3a1au

[IpoBomuTh  JOTHMYECKHE  PACCY)KIEHHS C  HCIOJIb30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

ITonn3oBaThCs IIpU3HAKaMH PaBCHCTBA MpAMOYTOJIBHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MCAUAHBI, HpOBeHéHHOﬁ K THUIIOTCHY3C

IPsIMOYT'OJIBHOTO TPEYroJIbHUKA, B PEIIEHUH T€OMETPUUECKHUX 3a/1a4
Onpenenats napajyielbHOCTh MPSAMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
IIOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW IPSIMOM 0 TOYEK
APYrou npsmMou

Pemats 3a1aun Ha kiieT4aroil Oymare

[IpoBOIUTh BBHIYMCIEHUS ¥ HAXOJIUTh UHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHUYCCKUX 3aJadaxX C HCIOJIb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

6

6.1

6.2

6.3

CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX TPU TEPECEYCHUU JBYX MapaUICTbHBIX HPSIMBIX

ceKyllen. Pemare npakTuyeckue 3aa4i Ha HaXO0KJICHHUE YIJIOB

Bnagerp 1moOHATHEM TEOMETPUYECKOIO  MeCcTa TOYEeK. YMETh
OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeIWHHBIA TEPHEeHIUKYIIp K

OTPE3KY KaK FT€OMETPUYECKHUE MECTa TOUEK

QOopMyIMpOBATh ONPEIACICHUS OKPY)KHOCTH MW Kpyra, XOpAbl H
JuaMeTpa OKPYXKHOCTH, TOJb30BATbCS MX CBOWCTBAMHU. YMETh

IIPUMEHATH 3TU CBOMCTBA IPU PEIICHHUU 3a4a4

BiageTte noHATHMEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoguTh €€ 1eHTp. [lonb3oBarbest (akraMu O TOM, 4TO
OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA NEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEpEAVHHBIE NEPHEHAUKYJISAPbl K CTOPOHAM TPEYTrOJbHHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

BJ'Ia)IeTI) MOHATHEM KacaTeJIbHOH K OKPYXHOCTH, TIO0JIb30BaTbHCA
TEOPEMOM O TMEpPIEeHIUKYISIPHOCTH  KacaTeJIbHOM MW pajanyca,
MPOBEAEHHOIO K TOUKE KaCaHUs

[lonp30BaTbcst MOpPOCTEHIIMMU TE€OMETPUUYECKHMH HEpPABEHCTBAMU,
IMOHUMATh UX NPAKTUYECKUN CMBICI

[IpoBOANTE OCHOBHBIE TE€OMETPUYECKUE IOCTPOCHHUSI C IOMOILBIO

HUPKYJIS U JIMHEHKU

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3zoBaHus

I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
HOJIb30BaThCsl X CBOMCTBAMM IIPU PELICHUH M'€OMETPUUECKUX 3a/1au
[IpuMeHsATH CBOMCTBA TOYKM II€pECEYEHMs MEAUWaH TPEYrojbHUKA
(1eHTpa Macc) B pelIeHuH 3a/1a4

Bnanerr mnoHATHEM CpeAHEH JMHMM TPEYroJibHUKAa U TpaIeluH,

NOPpUMCHATL HX CBOMCTBa npu peHiCHUNU TCOMCTPHUYCCKUX 3aHad.
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Kon
NpoBepsieMoro
pe3yJjabTarTa

6

6.1

[Tonp30Barbes Teopemoit Paneca U TEOPEMON O IPONOPLUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUYICCKUX 3a1aYd

[IpumensaTs mnpu3HakKu 1OA00US  TPEYTOJIBHUKOB B PEIICHUU

TCOMETPHUUCCKUX 3ada1d

[Tonme3oBaTbes Teopemoit [Indaropa mis pemeHus reoMeTPUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBECTCTBYIOIIHEC NJIMHBI

Biagete NOHATHSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
MIPSIMOYTOJIBHOTO TpeyroibHUKa. Ilonb30BaTbCsd ATUMH NOHATUAMU

I PEIICHUSA MMPAKTUYCCKUX 3a1a4

Breruucnsate (pa3nudHbIMEA crioco0aMu) TIIOMIAAh TPEYTrOJbHUKA |
IUIOU[aAM MHOTOYTOJBHBIX Guryp (mosb3ysch, riae HEO0O0XOAUMO,
KalbKynaATopoM). [IpuMeHsTh ModydYeHHbIE YMEHHS B IPAKTHUECKUX
3a/ayax

Bnagerp MoHATUSAMU BOMCAHHOTO U IIEHTPAJIBHOTO YyIJla, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIVIaX, YIJIaX MEXIY XOpJAaMH (CEKyLIUMH) U
yrile MEeXIy KacaTeIbHOW M XOpAOM NpH PELICHUH I'€OMETPUYECKUX
3a1a4

Bnanerp mNOHATHEM ONMCAHHOIO YETBIPEXYIOJIbHMKA, IPUMEHSTH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEILICHUH 3a]1a4
[IpuMeHsATH NONyYEeHHBIE 3HAHUS HAa MpPaKTHUKE — CTPOUTH
MaTeMaTH4eCKue MOJENU JUIi 3a/ad pealbHOW KU3HU M MPOBOIUTH
COOTBETCTBYIOLIME  BBIUUCIEHHS C NPUMEHEHHWEM Noao0us u

TPUTOHOMETPHH (MOJIB3YSICh, T HEOOXOAUMO, KAIBKYISITOPOM)

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

I'eomerpus

3HaTh TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX

IIOMOIIBIO PAa3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemreHue  MpSAMOYTOJbHBIX  TPEYroibHUKOB»). Haxomuts  (c

MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI ISl HETAOIMYHBIX 3HAYCHHIA

[Tonwp30BatbCs bopmynamu [IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

Hcnonp3oBare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
pa3IMYHBIX DJIECMEHTOB TPEYroJbHUKA («PEUICHUE TPEYroJbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

Bnagerp nonHsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThcs CBOMCTBAMU T0J100Ms
MIPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JJIMHBI U HAXOJUTh YTJIbI Y
nono0OHbIX ¢uryp. [IpuMeHsTH CBOWCTBa MOMOOUS B MPAKTUUECKHUX
3ajayax. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B

OKpY’KaIoIlleM MUpe

[lonb3oBatbcst TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpA, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMAaTh MX TIEOMETPUYECKUA U
(¢bu3nyeckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJI1 HaXOKJIACHUA JJIMH U YI'JIOB

Ilonp30BaThCs MCTOAOM KOOpJAWHAT Ha ILIOCKOCTH, INIPHUMCHATH €ro B

PEIICHNHU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3ada4

BJ'Ia,Z[eTB ITIOHATHUAMUA IIpaBUJIBHOT'O MHOT'OYI'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCThb BbBIYUCIATH ILJIOIAAb Kpyra #Hu €ro JacTew. HpI/IMeHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKUX 3aJadax

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATH IBUKCHHA

IIJIOCKOCTH B HpOCTCfII.HPIX clryqyasax

HpI/IMeHHTL MOJIYYCHHBIC  3HAaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaJ'IBHOI\/’I JKU3HU U TMIPOBOIUTH
COOTBCTCTBYIOIIUEC  BBIYUCIICHHUA C TMNPUMCHCHHEM HOJIOGI/ISI n

TPUTOHOMETPUYECKHX (YHKUMH (MONB3ysich, TIA€ HE00X0auMOo,



KaJIbKYJIATOPOM)
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6.3

6.4

6.5

6.6

6.7
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

Havansnele nonsTus reomerpun. Touka, npsmas, OTpe30K, Jyd. YroJ. Buasl
yriaoB. BeprukaneHele M cMexHble yribl. buccekrpuca yrina. Jlomanas,

MHOT'OYTOJIbHHK. [lapanienbHOCTh 1 NepHeHANKYISIPHOCTD MPSAMBIX

Cummerpuunble  @urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHH.

[IpuMepsl cUMMETPHUH B OKPYKAIOIIIEM MUPE

OCHOBHBIE TIOCTPOEHHSI C IOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHUK.

BricoTa, meanana, OuccekTpurca, UX CBOMCTBA

PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO

TPEeYrojJbHUKa

CBoiicTBA ¥ TIPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku

PaBEHCTBA TPEYrOJIbHUKOB

CBolicTBa U MPU3HAKU MapajuiebHBIX OpsiMbIX. CyMMa yriloB TPEYrojabHHUKA.

Buemnue yriel TpeyrojibHUKa

[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeIUaHbl MPAMOYTOJIBHOTO
TpPeYrojbHUKa, MpoBeNEHHOW K runorenyse. [IpusHaku paBeHCTBa
HOPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpSIMOYroJIbHBII TPEYrOJbHUK C YIJIOM B
30°

HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHo#, TeopemMa o OosblieM yrie u Oousblieil  cTOpoHE
TpeyrojbHuka. [leprnieHauKymsp v HaKJIOHHAS

l'eomeTpuueckoe Mecto TOuYeK. buccektpuca yria ©  CepeMHHBIN
NEePHEHANKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK

OKpyXHOCTb U Kpyr, XopJla M JuaMeTp, HX CBOMCTBa. B3zaumHoe
pacnoyioKeHUue OKpYKHOCTH U mpsmoid. KacarenpbHas u  cekymas K

OKPYXHOCTH

OKPY)KHOCTL, BIIMCaHHAsA B YI'OJI. Bnucannas u omucaHHas OKPYKHOCTHU

TPEYTrOJbHUKA
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HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus
UYerplpéxyrosbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA
[IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

Tpamnenus, paBHOOOKas Tparneuus, e€ cBoicTBa U npu3Haku. [IpsMoyroabHas
Tpanenus

Meron yaBoenust Menuansl. LlenTpanbHas cummerpud. Teopema Paneca u
TEOopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

Cpennue nMHUM TpeyrojpHUKa U Tpanenuu. LleHTp macc TpeyrojpHHuKa
[Tomobue TpeyroabHuKOB, KodpduimeHt mnomodus. I[lpusHaku momo0Ous
TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHnH NpakTUIeCKUX 3a1au
@opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajjenorpamMMa, pomba u
Tpaneuuu

CpoiicTBa tuiomaae reomerpuueckux ¢uryp. OTHOIICHHWE IUIOMAeH
MoI00HBIX puryp

Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
Oymare

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemeHun
IPaKTUYECKUX 3a]a4

CuHyC, KOCHHYC, TaHFE€HC OCTpPOro yrja MpsSMOYTrOJIbHOIO TPEYroJIbHUKA.
OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynkun yrinos B 30°, 45° u 60°

Bnucannble W LEHTpajbHBIE YIUIBI, YIOJl MEXJYy KacaTelbHON U XOpJIOil.
VYribl MeXy XOpJaMu U CEKYIIUMU

BnucanHubie 1 ONMCaHHBIE YETHIPEXYTOJIbHUKHI

B3aumHOoe pacnonoxeHue IBYyX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3JIeMeHT coepKaAHUSA

I'eomerpus

Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYIIBI TPUBEICHHS

Pemrenne TpeyronbHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
IPAKTUYECKUX 3a/a4 C MCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB

[IpeobpazoBanue nomoo6us. [logodre cCOOTBETCTBEHHBIX AJIEMEHTOB

Teopema 0 nmpous3BeAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU

Bexktop,  amnmHa  (MOAyNb) — BEKTOpA,  COHAIIPaBIIEHHbIE  BEKTOPHI,
MIPOTUBOMOJIOKHO ~ HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpallK HaJl BeKTOpamu. PasznokeHne BeKTopa Mo AByM
HEKOJITHHEAPHBIM BEKTOpaM

Koopnunats! Bektopa. CkansipHOe MpOU3BEICHHE BEKTOPOB, MPUMEHEHHE JJIf
HAXOXXJICHHS JUTHH U YTIIOB

JlekapTOBBI KOOPJMHATHI Ha IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
KOOpAMHATAaX, IepeceYeHue OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAMHAT U €ro
IIpUMEHEHHE

[IpaBuIbHBIE MHOTOYTOJIBHUKH

JnuHa oKpyXHOCTH. I'pajtycHast ¥ pajuaHHas Mepa yria, BBIYUCICHUE AJIUH IyT
OKpPY)KHOCTEH

[Inomans kpyra, cekropa, CerMeHTa

JIBuKeHHUST TUIOCKOCTH W BHYTPEHHHUE CHUMMETpUH ¢uryp (3meMeHTapHbIe

npenctasnenus). [lapamnensusiii nepenoc. [ToBopoT



MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, LMK, NPUMEHATh WX IMPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas IpoOb U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIA, PAallMOHAIBHOE YUCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YKCIA, TNPEJCTABIATH 4YHUCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATh NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C



OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/Jad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a1ad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BaTEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune peuiaTh 3aa4u pa3HbIX TUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYTI', HAJIOTH, 3aa4U U3 oOnactu YIIPpaBJICHUS JINYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,ZLOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,
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napajuiesiorpamm, poM0O, HpsIMOYTOJbHMK, KBaJpaT, Tpamnerus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

YMeHune omnepupoBaTh MOHATHUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B
OKPYXKaIOIIeM MHUPE

YMeHue omnepupoBaTh TOHATUAMH: JUIMHA, PACCTOSHUE, Yroj
(BemmumHA yrjia, CHHYC M KOCHHYC yrjla TPEYroOJIbHHMKA), TUIOIIA/b;
yYMEHHUE OIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TPUMEHATh GOPMYNIBI TIepUMEeTpa U IUIOMIAIN
MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH W TUIOIIAJX Kpyra, oObema
MPSIMOYTOJIBHOTO TapaJljIe/ienuIea; YMEHHE TPUMEHSITh MPU3HAKH
PaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyYMME YIJIOB TPEYroJibHUKA,
teopemy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHHS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘{e6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATBh, HUHTCPIIPETUPOBATH u npeo 6p8.30BBIBaTB
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nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

YMeHue omnepupoBaTh MOHSTHSAMU: CIIYyYalHBIA OMBIT (CIydalHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU



HOACHUTEJIBHAS 3AIIMCKA

B coBpemenHom 1mdpoBOM MHUPE BepPOSITHOCT M CTATHCTHKA
npuoOpeTaroT BCE€ OONBIIYI0 3HAYMMOCTb, KaK C TOYKHA 3PEHHS] MPAKTUUYECKUX
NPUIIOKEHUH, TaK ¥ MX POJH B 00pa30BaHWHU, HEOOXOANMOM KaXJIOMy UYEIOBEKY.
Bozpacrtaer uyucno npodeccuid, npu OBIAJACHUH KOTOPBIMH TpeOyeTcsl Xopoluas
0a3oBasi MOATOTOBKAa B 0O0JIACTH BEPOSITHOCTH M CTATHCTHKH, Takas MOATOTOBKA
Ba)XKHA I TIPOJOJDKEHUS 00pa3oBaHUS W I YCIENIHON MpodeccrnoHalbHOM
Kapbephl.

Kaxxp1il 4estoBek MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM U30bITKa MHOOPMAIIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO C(POPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh c(OpMHpOBaTH Y
oOyyaronuxcst GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOYAIONIYIO B C€0s1 B Ka4eCTBE
HEOTHEMJIEMOM  COCTaBISAIOIICH yYMEHUE BOCHPHHUMATh W KPUTHYCCKHU
aHAJM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIM XapakTep MHOTHX pealibHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMU MPUHIIMIIAMH cOOpa, aHAIN3a U
Npe/ICTaBlIeHUsT JaHHBIX M3 PA3IMYHBIX cep KU3HMU 0OIIecTBa W TOCYAapCTBa
npuobIaeT o0yyarmuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BHBACT HABBIKM OpTraHM3allMU mepedopa M Mojcy€Ta 4ucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSATHOCTH OOOTraIlaroTCsl MpeACTaBiICHUs] OOydalomUXcsi O COBPEMEHHOM
KapTUHE MHUpa M METOJaX €ro HMCCienoBaHus, (OopMUpYETCs MOHUMAHUE POIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOU MHPOPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMH B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBIICIICHBI
CIIEYIONINE CONepKaTeIbHO-MeToandeckue auHuM: «lIpencraBnenne MaHHBIX |
ommcaTreNbHAs CTATUCTUKA», «BeposATHOCTH», «IIEeMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATUCTUKAY
CIIY)KUT OCHOBOW Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HH(MOpManueil: oT
YTCHHWs] W WHTEpPHpeTaruyl WHQPOPMAIMK, TMPEACTAaBICHHOW B Ta0nwiax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHAIW3a JaHHBIX C



HCIIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U PaCCEeHBaHUS.
Pabotast ¢ naHHbIMH, OOyd4aroluecs ydaTcsli CUMTHIBaTh W WHTEPIPETUPOBATH
JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATHh NPOCTEUIINE TUIIOTE3bI,
pasMBIIUIATh HaJ (HAaKTOpaMH, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHUBATh UX
BJIMSIHUE HA PacCMaTPUBAEMbIE BETUYMHBI U MTPOLIECCHI.

NHTYUTUBHOE NpPENCTaBICHUE O CIy4aMHOW W3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEHHUS] TEOPUM BEPOSTHOCTEW. boiblloe 3HaUYeHHE HMMEIT MPAKTHYECKHUE
3aJlaHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK Mepa MPaBIONoOn00Ms ClIy4dailHOro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIYMCIIEHUS  BEpPOSITHOCTEH B CIy4alHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTApHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, TO3BOJISIIOIIMMHU CTAaBUTh U pelIaTh OOJee CIOXKHBIE
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMH W OCHOBHBIMH ONEPALMSIMHU HAJl MHOXXECTBAMHU, PACCMATPUBAIOTCS
npUMeEpbl TPUMEHEHHUs JUIsl pEUIeHUs 3a]ay, a TaKKe HCIOJIb30BAHUS B JPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacraBieHne JaHHBIX W ONKCATENIbHAS
CTaTHCTHKa», «BepoATHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOrOo Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 ydaca (1 ygac B
Hegneno), B 9 kinacce — 34 yaca (1 yac B Heneomo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHue rpaduKoB peabHbIX MpoueccoB. M3pneuenne napopmannu u3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

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

Crny4aiiHbIil 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTue. BeposTHOCTH u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPaCIpEeAEeIUTENbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCaHUA peajbHbIX MPOLIECCOB U SIBICHUM, IPU PELICHUH 3a/aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble  COOBITHSL.
BepositHoct  coOblTuil. ONBITBI € PaBHOBO3MOXHBIMH  3JIEMEHTApPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HlepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BHUCSIYECH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BepIIMH M uucioM peodep. Ilpasumio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMyna  crnoxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTuda. llpencraBineHue skcnepuMeHTa B BUAE JAepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpIpeTalnrs JaHHbIX. YTeHUEe U MOCTpOeHHEe TabJIuLl, AUarpaMm, rpapukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CiyuaiiHasi BeJIMUYMHA W pacIpelesieHue BepOsSTHOCTEH. MaremaTuueckoe
oXugaHue u gucrepcud. [IpuMepbl  MaTeMaTHYecKOro OXKWJaHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
gyacToT. Poiib 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B PUPOJIEC U OOIIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUM, YMEHUIO BHUJIETb
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKh Kak cQepbl 4YeIoBeuYeCcKOi
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryispHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KAIOIIEH Cpelbl, IMJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAaHWUA, B TOM YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue 1ecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHWS W CpPaBHEHHS, KPUTCPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaX, [AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pElIeHUs, BBHIOMpaTh Haubosiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUIOB U (POPM MIpEICTaBICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIHTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBAaTh pPa3jIU4YMe U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OONIUN MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSAM, OOBSICHSATh NMPUYMHBI JOCTIKCHUS WM HEJOCTIKCHUS IIEIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEJICTABICHHYIO B TaOnMIaX, Ha JauUarpammax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh UM HUHTEPIPETUPOBATH  pEAJIbHbIE  YHCJIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh Ajisi ONMMCAHUSI JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHue O CIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekare ¥ mpeoOpa3oBbIBaTh WH(POpPMAIUIO, MPEJICTABICHHYIO B BHUIEC
TaOIuI, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArpamM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TIOMOINBIO CTATUCTUYECKUX IOKAa3aTeNel: CPeIHHX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3ysbTaTaM U3MEpEHU 1 HaOII0ICHUI.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITHI B ONBITaX, 3HAas BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIYYaHOTO 3KCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOJMHOECTBO,  BBINOJIHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MEPEUYUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTe Tpaduyueckoe NPECTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMH JIJI ONKMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YHCJIE MPHU PELICHUU 3a7a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce o0OydarOUIUMCS TMOJYYUT CIEAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

W3Bnekate w mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HWCTOYHUKAX B BHUJAE TaONUL, AUarpamm, TIpaduKoB, MPEIACTABIATH
JAaHHBIC B BHUJIC TAOIUII, TUarpaMm, IpauKoB.



PemaTtp 3amaunm OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEIHUE 3HAYECHUS U MEPBI PACCEUBAHMUS.

HaxoauTe 4acTOThl 3HAU€HU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU, B CEpUIX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE W O paClpelesIeHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! HlpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
2 OrnmcaTenpbHas CTaTUCTHKA 8 1 bubmorexa [OK
https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [IOK
5 4 1
COOBITHSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 Eg{iﬁﬁf{iﬁgﬁﬁ £415fdc
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 2 5



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

8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [{OK
1 IT 4
OBTOpEHHe Kypea 7 kiacca https://m.edsoo.ru/7f417fb2
9 OrnmcarenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
4 B i 1
CPOATHOCTL CIyHHHOTO COOBITHA 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 C 0 8
JIYHAHHBIC CODBITHA https://m.edso0.ru/7f417fb2
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 4 2 Et?[iﬂll;ﬁf:;;c?gﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'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

N HaumenoBanu | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3iesioB (undpoBbIe)
n/ Bcer | KoHTpoJuabH IIpakTHYeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NMPOrpaMmblI pecypcsl
ToBToberIe bu6mmoreka [{OK
1 P 4 hitps://m.edsoo.ru/7f41a3
Kypca 8 kiacca 02
DJIeMEHTHI bu6moreka [IOK
2 KOMOWHATOPUK 4 1 https://m.edsoo.ru/7f41a3
u 02
I'eomeTpuueck bubnuotexa [JOK
3 ast 4 https://m.edsoo.ru/7f41a3
BEPOATHOCTh 02
) P— bu6moreka [IOK
4 6 1 https://m.edsoo.ru/7f41a3
beprymm 02
Corvaaiiias bu6moreka [IOK
5 i 6 https://m.edsoo.ru/7f41a3
BEJIMYMHA
02
bu6moreka [IOK
O06o001menue,
6 Het 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJTb 02
OBUIEE
KOJIMYECTBO
YACOB I10 34 L 2
I[MPOI'PAMME

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJABLHOM NPOI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
£ 1 Uwutars nHGOpMAIHIO, IPEACTABICHHYIO B Ta0NHIIaX, HA JUarpammax,
MpEeNCTaBIATh JaHHBIE B BUAEC TaONHI, CTPOUTH JAUArpPaMMBbI



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
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

(cTronbukoBbIe (CTOJIOYATHIE) U KPYTOBBIE) IO MAaCCHBAM 3HAYCHUI

OnuceiBaTh U HHTCPHIPCTUPOBATL PCAJIBHBIC YHCIOBBIC JaHHBIC,

> MpEICTaBICHHbIC B TAOIMIIaX, HA AUArpaMMax, rpapuKax
Hcnonws3oBath TUTSt OMHCaHUS JTAHHBIX CTAaTUCTUYECKHUE
5.3 XapaKTepUCTHUKH: CpeaHee apuMeTnIecKoe, Menana, HanOobIee u
HAaMMEHbIIIEE 3HAYCHUSI, pa3Max
HNmets npencraBiieHHe O CIy4alHOM M3MEHYMBOCTH Ha IIPUMEPAX LIEH,
5.4 (U3UYECKUX  BEIMYHMH, AaHTPOMOMETPUYECKUX  JIAHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOWYNBOCTH
8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTB U cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
51 BHJIC TaONWI], auarpamm, TpaduKoOB, MPEJICTABIATh JaHHBIC B BHUIC
TabnuIl, Tuarpamm, rpaduKoB
OnuceiBaTh JaHHbIE C TOMOIIBIO CTAaTUCTUYECKHX I[OKa3aTeseil:
5.2 CpeoHUX 3HAa4eHWM W Mep paccemBaHus (pa3max, IUCHepcus U
CTaH/IaPTHOE OTKJIOHEHHE)
53 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHH M 4acTOTHI COOBITUH, B TOM
' YHClie IO pe3yabTaTaM U3MEPEeHUN U HaOII0AeHU !
Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B ONBITax, 3Has
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIbBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMU
- Ucnonb3oBate  rpaduueckue  MOJENH:  JAEPEBO  CIy4aHOTO
. SKCIIEPUMEHTA, AUarpamMmbl Diijepa, YucaoBas mnpsmas
OnepupoBaTh MOHATHUSMHU: MHOKECTBO, MOJMHOKECTBO; BBITIOJIHSATH
- omepanuyd  HaJA  MHOXECTBaMH:  OObEIUWHEHHUE, TIepeceueHue,
. JOTIOJIHEHUE; IEPEYUCIISITh JIEMEHTBI MHOKECTB, IPUMEHSTh CBOICTBA
MHOECTB
5.7 Hcnonb3oBatk rpaduveckoe MpeAcTaBICHHE MHOXKECTB U CBs3el




MCXKAYy HUMHU [JIA OIMMCAHUA NPOLUCCCOB U SIBHCHI/If/’I, B TOM 4YHUCJIC IIPpU

pELIeHNH 3aJ1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U KypCOB

9 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHMKAX B BHJAE TaOmuL, AuarpaMM, TIpadukos,
MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB
- Pemath 3aaum OpraHu30BaHHBIM NEPEOOPOM BapHAHTOB, a TAKKE C
. WCII0JIb30BaHNEM KOMOMHATOPHBIX IPABHUII U METO/IOB
Wcnonb3oBath omucaTrenbHble  XapaKTEPUCTHKU JJII  MAacCUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHUCJIE€ CpEIHHUE 3HAYEHUS U MEpbI
paccenBaHUs
54 Haxomuth 4yacToThl 3HAUEHMH W YAaCTOTHI COOBITHSA, B TOM 4YHCIIE
' MOJIb3YSCh Pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA
Haxonutb BepOsITHOCTH CilydallHBIX COOBITUI B U3YYEHHBIX ONBITAX, B
- TOM UHCJI€ B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTapPHBIMU
' COOBITHSIMH, B CEpUAX HCIBITAHUNA A0 TEPBOTO Ycrexa, B CEpUsiX
ucnbITaHUN bepHymm
- Nmets mpezncTaBieHue O CIydyailHON BEIMUYMHE U O paclpeesieHuu
. BEPOSTHOCTEH
Nmets mpencraBiieHne 0 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIydallHOM M3MEHUMBOCTM U O POJU 3aKOHA

00JIBIINX YKCEel B IPUPOJIE U 00IIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOCT U cTaTUCTHKA
[IpencraBnenue gaHHBIX B BUAE TaOIUIl, AUarpaMm, rpadukoB. 3aroaHeHHE
TabMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). YreHue rpaduKoB peanpHBIX IpoleccoB. M3Biedenue
vHpOpMAlUU U3 AUarpamMM M TaOJHI], WCIOJb30BAHUE M HHTEPIPETAIUs
TTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJIbIlIee M HAUMEHBIIIEEe 3HaUCHUS HabOpa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CrnydaifHbI SKCIIEpUMEHT (OTBIT) W CIIy4ailHOEe coObITHE. BeposTHOCTH M
5.3 gacToTa. PoJIb MallOBEPOSTHBIX W MPAKTHUYECKH JIOCTOBEPHBIX COOBITHIA B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
5 4 crenenb BepmuH. [Ipeacrasnenue o ceszHoctu rpada. Lenu u mukisl. [Iytu
' B rpadax. OO0xonm rpada (sinepoB 1nyth). IIpencraBienue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpadon
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienre qaHHBIX B BUAE TaONUI, AUarpaMm, rpaduKkoB
55 MHOXeCTBO, 5SJIE€MEHT MHOXECTBA, NOJMHOXecTBo. Omnepauun Hax
' MHO’KECTBaMU: 00bEIMHEHNE, TIepeceueHune, JOTIOTHEHHE
£ 3 CBoiicTBa onepaluil HaJl MHOXECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
' pacnpeaenuTeNbHOe, BKIIOUSHUS
5.4 Hcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXKECTB JJIS ONUCAHUS




PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpu pCUICHUU 3aaa4.

N3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHUE

> YHCIOBBIX HAOOpoB. /IlnarpamMmma paccenBaHus
DOneMeHTapHbIe COOBITHS CiydailHOTO ombiTa. CiydailHble  COOBITHSL.
56 BepostHocti  coObITHIL. OMNBITEI ¢ PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMH
. coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MaJOBEPOSATHBIMU U
IPAKTHUYECKU JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BHCSIUEH BEPILNHBI, CBSI3b MEX/1y YMCIIOM BEpPIIMH U ynciioM pédep. [IpaBuio
yMHO>KeHus. Pemenue 3aaa4 ¢ nomousto rpagos
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHEe U
5.8 nepeceueHre coObiTHil. HecoBMmecTHble coObITHS. DoOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBmiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBnenune »skcrepuMeHTa B BUAe JepeBa. Pemenue 3agad  Ha
5.10 HaxO0XKJICHUE BEPOSTHOCTEH C TIOMONIBIO JIEpeBa CIIYyYaiHOTO SKCIIEPUMEHTA,
JarpaMm Jidiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue qJaHHBIX B BUAE TaOIHI], AUarpamMm, rpaduKoB, UHTEPIPETALH
5.1 MaHHBIX. UTeHHe W MoCcTpoeHue Tabiul, AuarpaMm, rpaukoB MO pealbHbIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAI
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCosib30BaHMEM KOMOMHATOPUKH
- I'eomerpuueckass BeposiTHOCTh. CiiyyailHbIi BBIOOpD TOYKM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'U OKPYKHOCTH
5.6 Hcneitanne. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIexa
57 Cepuss ucneitanuii bepHymin. BeposiTHOCTH COOBITUH B CepuUU HCHBITAHUN
. bepnymn




5.8

CrnyyaiiHas BeIMUYMHA U paCpeesIeHUEe BEpOATHOCTEN

MareMaruueckoe OXuJaHue U aucnepcus. [lpumepsl MaTeMaTHYeCKOTO

>9 0>KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUsI BEJITUYMHbI

510 MareMaTtnueckoe OKHMIAHME M JUCIEpPCUs CIydalHOW BEIMYMHBI «YHUCIIO
. YCIIEXOB B CEpUH UCIIBITAHUN bepHymum»

£ 11 [Tonarue o 3akoHe OonbpIuX yucen. M3mepeHue BEpPOATHOCTEH C MOMOIIBIO

gacToT. Pons 1 3HaYeHHe 3aK0HA OOJIBIINX YUCEN B IIPUPOJIE U 00IIecTBE




MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHSAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEPALNH
HaJl MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUH 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TPEACTaBICHWE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB

YMeHHne omnepupoBaTh MOHATHAMH: OIPEAENIEHHE, aKCuoMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHWE  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOJUTH NPUMEPBI M  KOHTPIPUMEPBI, CTPOUTH
BBICKa3bIBAaHNS U OTPHIIAHUS BBICKA3bIBaHUI

VYMmenne OINICpHUPOBATH TIIOHATUAMMU: HATYpPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCII0, MOJIYJb YHCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAs JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHCllaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMON, OKPYIJISATH YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY Pe3yJIbTaTa BHIYMCICHUN

YMeHue onepupoBaTh MOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTelieM,
apudmeTryecKuil KBaJpaTHbIN KOpPEeHb, MHOTOUIEH, alredpandeckast 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuéTel 1o Qopmysnam, IpeodpazoBaHuUs
HENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOUWICHAa HA MHOXHUTENH, B TOM YHCIIE€ C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUpOBaATh MOHATHUAMHU: HYUCIOBOC PABCHCTBO, YPABHCHHUEC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE  pClIaThb JIMHEHHBIE M KB aZIpaTHBIC  YpaBHCHUSA, OPO OHO-
padOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06HO'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpeaAMCTOB W IMPAKTHYCCKUX 3aJdad; YMCHHUC
HCIIOJIb30BATh KOOPAUWHATHYIO MPAMYIO U KOOPAWHATHYKO IINIOCKOCTH JIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH




(GyHKIMH, TPOMEKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,
yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
OTEPHPOBATH TMOHATHAMHU: TpsiMasi PONOPHUOHATBHOCTh, JIMHEHHAS
byHkMsA, KBagparuyHas (QyHKIUSA, oOpaTHas MPONOPIUOHATBHOCTS,
napabosa, rurnep0oiia; yMEHHE CTPOUTh TpaduKu (YHKIUH, HCIIOI30BaTh
rpaduKy Ui OTpENEeNICHUs] CBOWMCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANbHOW >KU3HHU;
yMEHHUE BBIpaKaTh (POpMyIaMu 3aBHCUMOCTH MEXKITY BETHINHAMHU

YMenue OIICpUPOBATH MOHATHUAMMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TeoMEeTpHYecKass TMpOTPEeCCHU; YMEHHE HCIOJIb30BaTh CBOWCTBA
rocjeaoBarebHOCTeH, (OPMYIIbI CYMMBI W OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM YHCII€ 33Jlad U3 JIPYruX Y4eOHBIX MPEIMETOB U peaabHOM
KHU3HN

YMeHue pemrath 3a/1a4 pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIH U
4yacTH, JBH)KEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMUYHBIMU U CeMEHHBIMU
(uHaHCaMM); yMEHUE COCTABJIATH BBIPAXKEHUS, YPABHEHMsI, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINOI00HOCTh MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHne onepupoBaTh MOHATHIMU: (pUTypa, TOUKA, OTPE30K, MpsMasi, JIyd,
JOMaHasi, YrojJ, MHOTOYIOJbHHK, TPEYrOJbHUK, DPAaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJILHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (PUTYpaMu; yMEHUE
pemaTh 3aJa4d, B TOM YHCIIC M3 MOBCEIHEBHOW JXU3HHW, HAa HAXOXJICHUE
T€OMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSIMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U NEPIEHAUKYISIPHOCTh MPAMBIX, Yroil
MEX1y TIPSAMBIMU, TEPIICHINKYIISP, HAKIIOHHAs, POEKIus, ogodue duryp,
NoJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPAaBEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIEHIUKYIIPHOCT MPSIMBIX B OKPYXKAIOIIEM MHUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOAHHEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTJia Tpe}ITOJ'IBHI/IKa), mIonazib; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYI'OJIBHUKOB, AJIMHBI OKPYKHOCTHU U
mjomaan Kpyra, o0beMa NpsAMOYTOJIBHOTO IapaJuICJICIUIieaa, YMCHHC
IMPUMCHATDH IIPU3HAKU PABCHCTBA TPEYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPCYroJIbHUKA, TCOPEMY an)aropa, TPUTOHOMCTPUUICCKHUEC COOTHOIICHHUA
JJIs1 BBIYUCICHUA OJIUH, paCCTOHHHﬁ, IIomaae

12

YMmenue  u3zoOpaxkaTb  IMiockue ¢GUIypsl W UX  KOMOMHAauuw,




MPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C TOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYrOJIbHAs CUCTEMAa KOOPAMHAT;
KOOPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEINCHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPBl U KOOPJIMHATHI JUIS MPEJCTABICHUS JAaHHBIX M PELIEHUS 3ajad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHSITUAMU: CTOJIOMKOBBIE U KPYrOBbIE JUArpaMMBbl,
TabIuUIBl, cpeiHee apumeTryeckoe, Meuana, HauooJblllee U HauMeHbIlIee
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh MH(YOPMALINIO, PEACTABICHHYIO B
TabIuIAX U Ha JuarpaMMax, OTPaKalol[yl0 CBOWCTBA U XapaKTEPUCTHKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh HN3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIA ONBIT  (COy4alHbBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIH  HCXO.)
CIIy4alfHOTO OTIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMHU COOBITHSIMM; YMEHUE pelaTh 3aJaud
METOJIOM OpPraHU30BaHHOIO Iepedopa U C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLEHMBATh BEPOSITHOCTU pEATbHBIX COOBITUH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HHU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMPATh MOIXOIANIANA U3yYEHHBIM METOJ JJI PEIICHUs 3aayH,
MPUBOANTH TPUMEPhl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PaCIo3HaBaTh IPOSBJICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
OTIMCBIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pa3BUTHS MAaTEeMAaTHKH KaK HAayKW, MPUBOJUTH MPUMEPHl MaTEeMaTHUECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYMCICHUS
1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenuMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonanbHblie yncna. ApudmMerndeckue onepamnyy ¢ paluoOHaIbHBIMU YUCIIaMU
1.4 JeiicTBuTenpHble yncia. ApupMeTniyeckre onepanuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
15 [TpuGnmxEHHBIE BEIYMCIICHUS, TTPaBHUIIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA pe3yJbTara
' BBIYHCIICHUI
2 AnreOpandecKkuie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palliOHAIbHBIM ToKa3aTesneM. CBoiCTBa
' CTeTNeHH
2.3 MHorousieHsl
2.4 Anrebpaunveckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBus ¢ apudMeTHUEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHU
3 VYpaBHEHUs U HEPAaBEHCTBA
3.1 Lenble u npoOHO-paMoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Lensle u apoOHO-panmoHanmbHble HepaBeHCTBa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 UucnoBsle MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarenbHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyra CI0KHBIX MPOIIEHTOB
5 OyHKIMH
Oyukuus, cnocoOsl 3aaanus Gpynkuuu. 'paduk ynkuuu. O61acTh onpeneneHus u
51 MHO>eCTBO 3HadeHuil ¢yHkuuu. Hymu ¢ynkuuun. IIpomMexyTku 3HaKOMOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
Haubounbiiee u HauMeHblee 3HaYeHUE (PYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOiicTBa




7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1) Aunre6pa. 7 xiacc (0a30BbIi yPOBEHb)
Astopsl: FO.H. Makapserues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBsa. Iloa penakmueit
C.A. Tenskosckoro.M.: [Ipocsemenne, 2024

2) Anrebpa. 8 knacc (6a30Bbilt ypoBeHb)
Astopsl: FO.H. Makapserues, H.I'. Munmiok, K.. Hemkos, C.b. CyBoposa. Ilon penakuuei
C.A. Tenskosckoro.M.: [Ipocsemenue, 2025 T.

3) Aunrebpa. 9 kimacc (6a30BbIif YPOBCHB)
Astopsl: FO.H. Makaperues, H.I'. Munmiok, K.1. Hemkos, C.b. CyBopoga. [lon penakuueit
C.A. Tenskosckoro.M.: [Ipocsemenne, 2025 r.

4) Teomerpus. 7-9 xiacc (6a30BbIi YPOBECHB)
Astop: JI.C. AranacsH, B.®. byry3oB u ap14-e u3nanue nepepaboTaHHOE,
AO «M3narensctBo [IpocBenienne»,2023

5) T'eomerpus. 7-9 xkimacc Astop: A.B. IToropemos M.: IIpocsemenue, 2018r

6) Marematuka. BepossTHOCTD U cTaTrcTHKA 7-9 Kiacc (0a30BbIi yPOBEHB) B IBYX YaCTIX
AsTop: WU.P. Bbicoukuii, N.B. AweHko/ nog peaakunei U.B.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

AnreOpa. 7 knacc (6a30BbIif ypOBEHbB)

Asropsl: FO.H. Makapserues, H.I'. Munntok, K.1. Hemkxos, C.b. CyBoposa. Ilon penakuneit
C.A. Tensakosckoro.M.: I[Ipocsemenne, 2024

Anrebpa. 8 knacc (6a3oBblit ypoBEHb)

Astopsl: FO.H. Makapserues, H.I'. Munmtok, K.1. Hemkos, C.b. CyBoposa. Iloa penakuueit
C.A. Tenskosckoro.M.: IIpocsemenue, 2025 .

Anrebpa. 9 knacc (6a30BbIil YpOBEHB)

Astopsl: FO.H. Makapserues, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBsa. Iloa penakuueit
C.A. Tenskosckoro.M.: IIpocsemenue, 2025 r.

I'eomerpust. 7-9 knacc (6a30BbIi YPOBEHbD)




Astop: JI.C. Aranacsix, B.®. byry3oB u np14-e uznanue nepepaboTaHHoe,

AO «M3nparensctBo [Ipocsemenue»,2023

I'eomerpus. 7-9 kiacc Astop: A.B. Iloropenos M.: IIpocsemenue, 2018r
Marematuka. BeposarHocTs u ctatuctika 7-9 kiacce (0a30BbIl YpOBEHbB) B IBYX YaCTAX
AsTop: WU.P. Bbicouxuii, N.B. AweHko/ nog peaakuneii U.B.
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