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1. HOACHUTEJIBHASA 3AITMCKA

Maremaruka 3aHUMaeT 0co00€ MECTO B HayKe, KyJIbType U OOIIECTBEHHOMN XKU3HU, SBISAACH
OJIHOM W3 B@KHEMIIMX COCTaBISIOIIMX MMPOBOIO HAyYHO-TEXHMUYECKOI'O Iporpecca.
KagecTtBeHHOE MaremaTtnueckoe 0Opa3oBaHHE HEOOXOAMMO KaXJIOMYy YydYalleMycsl IS €ro
YCIIEIIHON JKU3HU B COBPEMEHHOM oOImecTBe. be3 KOHKPETHBIX 3HAHMW IO MaTeMaTHKe
3aTpyJHEHO MOHHMMAaHUE MPHUHLMIIOB YCTPOICTBA M HMCIOJIb30BAHUS COBPEMEHHOW TEXHMKH,
BOCHIPUATHE SKOHOMHUYECKOW, MOJUTHUYECKONW HHpopMmanmu, manod(dexkTuBHAa NOBCEIHEBHAsS
[IpaKTHUYECKas JeSTEbHOCTb.

Matremartuka sIBISIETCSl OJJHUM U3 ONOPHBIX YUEOHBIX MPEIMETOB CTAPILIEH IIKOJIbI, pa3BUBast
[I03HABaTENIbHbIE CIOCOOHOCTU YEJIOBEKA, B TOM YUCJE K JIOTMUECKOMY MBIIUICHUIO, U BIIUAS HA
[IpernojaBaHue JApyrux JUCHUIUIMH. B mepByro ouepeap 3TO OTHOCUTCS K IIpeIMeTam
€CTECTBEHHOHAyYHOI0 IMKJIAa, B YacTHOCTU K (u3uke. Pa3BUTHE JOTMYECKOTO MBIILICHUS
yyaluxcs OpU U3Y4EHHH MaTeMaTHKH CIIOCOOCTBYET YCBOEHHIO NPEIMETOB I'yMaHUTapHOTO
nukna. W3ydas maTemMaTHKy, ydalluecs HayyaTcsli CHUCTEMaTH3UpoBaTh HWHGOPMAILUIO I10
3aJlaHHBIM TPU3HAKaM, KPUTUYECKU OIICHMBAaTh M MHTEPIPETHPOBaATh MHPopManuio. M3yuenue
Kypca 0yneT cioco0ctBoBath pa3BuTuio UKT-koMmeTeHTHOCTH yJammmxcsi.

[IpakTnueckass 3HAYMMOCTh LIKOJIBHOTO Kypca MaTeMaTHKH OOYyCIIOBJIE€HAa TEM, YTO €ro
oObekTaMu SBIAIOTCS  (yHIAMEHTAJbHbIE CTPYKTYpbI, IPOCTPAHCTBEHHbIE (GOpPMBI U
KOJIMYECTBEHHBIE OTHOIICHMS JEHCTBUTENHLHOTO MHpa. Anredpe M HayajlaM MaTeMaTH4ecKOTo
aHaJlM3a TMPUHAIIEKHUT BeAyllas poJib B (OPMUPOBAHHUU AITOPUTMUYECKOTO MBIIIECHUS,
BOCIIUTAHUM YMEHHI [EWCTBOBaTh MO 3aJaHHOMY alroputMmy. B Xxozae pemeHus 3amady —
OCHOBHOU y4yeOHOW JeATeNbHOCTM HAa YpPOKaX MaTeMaTHKH — pPa3BUBAIOTCA TBOpYECKas U
MIPUKIIaHAs CTOPOHBI MbIuleHHUs. OOydyeHue anreOpe M HayajlaM MaTeMaTHYeCKOIo aHaiu3a
na€T BO3MOXKHOCTh Pa3BUBATh y y4allMXCS TOYHYIO, JAKOHUYHYI0 U MH(QOPMATUBHYIO pedb,
yMEHHEe OTOMpPaTh HanOO0JIEE MOIXOAIINE I3BIKOBBIE (CUMBOIMYECKHE, TpaduuecKue) cpeacTna.

I'eomerpus, sBIAACH BaXHEHIIMM KOMIIOHEHTOM MAaTeMaTHYeCcKOoro oOpa3oBaHu,
CIOCOOCTBYET pPa3sBUTHIO Yy Y4YalIMXCSl MPaBWIBHBIX MPEACTABIEHUH O CYIIHOCTH U
IIPOUCXOKICHUN T'€OMETPUYECKUX aOCTpakLUi, COOTHOIIEHWH pPEATbHOIO M HJICAIBHOTO,
XapaKTepe OTPAKEHUS B MAaTEMAaTUYECKOW HAyKe SIBJICHUM M IPOLIECCOB PEANbHOIO MHpA.
I'eomeTpus 3aHMMaeT BeAyllee MECTO B (POPMHUPOBAHUU HAYYHO-TEOPETUYECKOTO MBIIIICHHS
HIKOJBHUKOB. CaMu OOBEKTHI I'€OMETPUUECKUX YMO3AKIIOUEHUH W IMPUHATBIE B T€OMETPUU
IIpaBUJa HUX KOHCTPYUPOBAHUS CIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHMH OOOCHOBBIBATH MU
JOKa3bIBaTh CYXJCHUsA, IPUBOIUTH YETKHE OIPEICIICHUS, Pa3BUBAIOT JOIMYECKYI0 MHTYHIHIO,
KpPaTKO Y HaIJISIIHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOEHUM U y4aT UX IPUMEHEHHUIO.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTuUKd, (opMupys MOHMMaHUE KpacoTbl U
U3AIIECTBA MAaTEMaTHUECKUX PACCYXJICHHUH, CIIOCOOCTBYSI BOCIIPUATUIO MaTeMaTUYeCKUX (hopm,
TE€OMETPHs TEM CaMbIM BHOCUT 3HAYUTEIIbHBIN BKJIAJ B 3CTETUYECKOE BOCIIUTAHUE ydamuxcs. Eé
U3yYeHHE DPa3BUBAET BOOOpa)K€HUE IIKOJILHUKOB, CYIIECTBEHHO oOoraiiaer M pa3BUBaeT UX
IIPOCTPAHCTBEHHBIE NPEACTABIECHUS U UHTYULIHIO.

W3ydyeHne MaTeMaTUKH CYIIECTBEHHO pacIIUpseT KPYro3op ydalluxcs. Ydaluecs
3HAKOMATCS C MHAYKUMEH M jAeqykuueid, o0oOLeHMeM M KOHKpeTH3aluel, aHalu3oM u
CHHTE30M, Kiaccupukanued U cucreMaTusanuel, aOCTparupoBaHUEM U aHAJIOTHUEH.
Hcnonp3oBaHue 3a7jay Ha BCEX 3Tanax yu4eOHOIo Impolecca pa3BUBaeT TBOPUYECKHE CIOCOOHOCTH
LIKOJIbHUKOB.

Peanuzanuss nporpamMbel ydeOHoOro mpeamera «MaTtemaruka: anredpa M Hadajia
MaTEMaTUYECKOr0 aHajau3a, TEOMETPUS» MpearoyaracT HCIOIb30BaHUE AMCTAHIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH.

HopmaTuBHBIC, KOHIENTyaJlbHbIe W HHBIE OCHOBBI [JIsi pa3padoTkm padoueit
NPOrpaMmbl y4e0HOI0 npeaMeTa:



®enepanbublit 3akoH Poccuiickoit @eneparuu ot 29.12.2012r. No273-D3 «O06 o6pa3oBanuu
B Poccuiickoit denepanum» (¢ U3BMEHEHUSIMU U JIOTIOJTHEHUSIMM);

[Ipuka3 MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r.
Ne 413 «OO6 yrBepxkaeHHH (enepatbHOT0 TOCYJapCTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa
cpeaHero o0rero 00pa3oBaHus» (C U3MEHEHUSMU U JIOTIOTHCHHSIMH );

[Ipumepnasi ocHOBHasi oOpaszoBaTelibHasi MporpaMma CpeaHero oOmero o0pa3oBaHUs,
onoOpenHas pemenneM dDenepanbHOr0 y4eOHO-METOIUYECKOTO OOBEIMHEHHS TO OO0IeMy
o6pazoBanuio (ITpotokos ot 28 urons 2016 1. Ne 2/16-3);

[Ipuka3 Munucrepcra npocseuieHus: Poccuiickoit ®@enepaunn ot 28 aBrycra 2020 r. Ne
442 «OO6 yrBepxkaenun Ilopsaka opraHM3andd W OCYIIECTBICHUS 00pa3oBaTENbHOU
NESTEIbHOCTH 10 OCHOBHBIM OOII€00pa3oBaTebHBIM IIporpamMmaM - 00pa3oBaTeIbHbIM
MporpaMMaM HadaJlbHOTO OOIIEero, OCHOBHOTO OOIIEr0 W CpeaHero oomero odpa3zoBaHUsS» (C
W3MEHEHHSIMU ¥ JIOTIOJTHEHUSIMH );

[Ipuka3z MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 20.05.2020 Ne 254 «O6
YTBEpXKIEHHH (peepalbHOTO TIepedHsi y4eOHWKOB, JOMYIICHHBIX K WCIOJIB30BAHUIO TIPH
peanu3ali  MMEIOMIMX TOCYNApCTBEHHYIO aKKpPEAWTAIMIO 00pa3oBaTelbHBIX MPOTpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOIO OOILEro, cpeaHero oOuero oopa3oBaHUs OpraHU3aALUSMHU,
OCYIIECTBISIOMIMMHA 00pa30BaTENbHYIO ACATEIEHOCTDY;

Metoanyeckne PeKOMEHIAUU O peau3alii 00pa30BaTENbHBIX MPOTPAMM HAYaIBHOTO
o011ero, OCHOBHOIO OOIIEro M cpexHero oduiero odpa3zoBaHMs, 00pa30BaTENbHBIX MPOTPaMM
cpenHero TMpodecCHOHANBHOTO O00pa30BaHHWS H JIOTIOJHHUTENBHBIX 00IIe00pa3oBaTEIbHBIX
porpaMM C TIPUMEHEHHUEM JJIEKTPOHHOTO OOYYeHHs W JUCTAHIMOHHBIX 00pa30BaTEbHBIX
TexHoJsioruii Munucrepcrsa npocsenienns Poccniickoit @enepanuu ot 19.03.2020;

[ToctanoBnenuem ['maBHOTO rocyaapcTBeHHOTo caHutapHoro Bpauda ot 28.09.20 N 28 «O0
yrBepkaAeHNM caHuTapHblx mnpasBwil  CII  2.4.3648-20 «CaHUTapHO-3IUAEMUOIOTMYECKUE
TpeOOBaHMA K OpraHU3allMii BOCIHMTAaHUS M OOy4YEHMs, OTIbIXa U O3JI0POBJICHUS JeTed u
MOJIOJIEXKI»;

Konnenmust pa3BuTesi MaTeMaThdeckoro oOpa3oBanus B Poccwuiickoit ®Denepanun
(yrBepxkneHa 24.12.2013 r. pacnopspkennem [IpaBurensctBa Poccuiickoit @eaepanum Ne 2506-
p);

VYcraB M UHBIE JIOKQJIbHBIE AaKThl YHUBEPCUTETA, PETIAMEHTUPYIOLIME OCHOBHbBIE
MIOJIOKEHMS, CHeUn(UKy, OCOOCHHOCTH OpraHu3aluMu OOy4eHUs IO HporpaMMaM CpPEIHEro
o01ero 0Opa3oBaHUsL.

[Iporpamma mo yweOHOMY mpeamery «MaremaTuka» pa3paboTaHa Ha OCHOBE paboueit
nmporpaMMbl  «Anrebpa W Hayaia maremaTudeckoro aHamusza» k YMK T.A. Bypmwucrpoa
(Coopuuk pabounx mporpamm 10-11 kmaccel: yueb. mocobue misi yumreneil obiieoOpa3oBar.
opraHuzaruii: 0a3oBblid U yrayoa. ypoBHu / coct. T.A. bypmucrpoa — M.: IlpocBemienue,
2018.) u paboueit mporpammbl «['eometpusi»y k YMK T.A. Bypmucrposa (COopHHK pabodmux
nporpamMm 10-11 kmaccsl: yueb. nocobue as yuuteneid 061eo0pa3oBar. opraHu3aiiii: 6a3oBbIit
u yray6n. yposuu / coct. T.A. Bypmucrposa — M.: Ilpocsemienue, 2018) u cooTBETCTBYET
TpeOOBaHUAM U TOJOXKEHHUSIM OCHOBHOM oOpa3zoBarenbHOi mporpammel  (TamGoBckoro
roCy/lapCTBEHHOTO yHUBepcHuTeTa uMenu [.P.JlepxkaBuHa).

[IporpamMma HacTosiIIero yueOHOT0 MpeAMeTa peaqu3yeTcs MPu MOMOIIH/C UCTIOIb30BaHHUEM
CIIEAYIOIINX YU€OHO-METOAMYECKHX pa3paboTOK (KOMILIEKCOB):

1. Aneebpa u nauana mamemamuuecxkoeo anarusa. 10 xknacc: yueb. 011 obueobpasosam.
opeanuzayuti: 6azoeviil u yenyonennwii yposuu / [FO. M. Konseun, M. B. Tkauesa, @edopos H.H
u op.J. M.: Ilpoceewenue, 2019,2021.



2. Aneebpa u Hauana mamemamuyecko2o ananusa. 11 knaccel: yueb. ons obweodopazosam.
opeanuzayuii: 6azosviil u yeayonennwiil yposuu / [FO. M. Konseun, M. B. Trauesa, @edopos H.H
u op.J. M.: Ilpocsewenue, 2019,2021.

[IporpamMma KOHKPETH3UPYET COACP)KaHUE MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHIApPTA!
AJIEMEHTHI TEOPUU MHOKECTB M MATEMATUYECKOU JIOTHUKHU; YHCIA U BBIPAKCHHS, YPAaBHEHUS U
HEpaBEHCTBa; (YHKIMH, D3JEMEHThl MaTEeMaTH4YeCKOTO aHalii3a; CTAaTUCTHKA W TEOpHs
BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPHKA; TEKCTOBBIC 33aJIa4H; UCTOPUS U METOJbl MAaTCMATHUKH.
B ocHOBy mporpamMmbl TOJIO)KEHAa KOHLENIHMSA, NpeaycMaTpuBamomas (OopMHpPOBaHUE
(GYHKIMOHATBHBIX 3HAHUN WM yMEHHH, KOTOpbIE OOECIIeYHBAIOT IIEJIeCO00pa3HOe MPUMEHEHUE
3HAHMM 10 anredpe U HavajaM aHau3a.

[Iporpamma HacTosIIEr0 y4eOHOTO MpeIMeTa peaanu3yeTcs MPU IOMOIIH/C HCTIOTB30BAaHUEM
CIIEIYIOMNX YIeOHO-METOIMIECKUX pa3pad0TOK (KOMILIEKCOB):

1. Mamemamuxa: aneebpa u Hauaia MamemMamu4eckoeo anaiusa, ceomempus. I eomempus.
10-11 rnaccol: yueb. o obweodpas. opeanuzayuil: 6azosviil u yeryonrenuoii ypoeuu / [JI. C.
Amanacan, B. @. Bymysos, C. b. Kaoomyes u op] -21-e uzo. — M.: Ilpocsewenue, 2019,2021
(MI'Y-wxkone).

[IporpaMmma KOHKPETH3UPYET COACPIKaHUE MPEIMETHBIX TEM 00pa30BaTEIbHOTO CTaHIApTA!
TeOMETPHS Ha MJIOCKOCTH; MPSMBIE M IIOCKOCTH B MIPOCTPAHCTBE;, MHOTOTPAHHUKHU; BEKTOPHI H
KOOPAMHATHI B IIPOCTPAHCTBE; TEJIa BPAIICHHUSI.

OO0mas xapakrepucTuka yue0HOro npeamera

Henp peanuzanun OOIT COO | Co3nanue ycloBui JUisi JOCTUKEHUSI YPOBHSI MaTeMaTUYECKHUX
110 IIPEAMETY 3HaHMM, HEOOXOAMMOro MJsi MPOJAOJDKEHUs 00pa3oBaHUS B
HammpaBJICHUAX, CBA3AHHBIX C IPHKIAAHBIM HCITIOJIB30BAHHUEM
MaTeMaTUKd M C  OCYIIECTBIEHHEM  HAy4yHOH U
HCCJIEIOBATENIbCKON JIEATENIbHOCTH B 00JACTH MAaTeMAaTUKH U
CMEXHBIX HayK

3amaun peamuzamuu  OOII | chopmupoBaTh mNpencTaBIeHUS O MaTEeMaTUKE KakK dYacTH
COO no npeamery MHPOBOM KYyJAbTYpPhl U O MECTE€ MAaTEMAaTHKU B COBPEMEHHOM
IUBUJIM3AIMH, O Cloco0ax OMUCaHWs HAa MaTeMaTHYeCKOM
A3bIKE SIBJICHUN PEaTbHOTO MUPA;

chopMUpOBaTh MPEJCTaBICHUS O MAaTEMaTHUYECKUX MOHSITHSIX
KaK O BaXHEHIIMX MAaTeMaTUYECKHX MOJENSAX, MO3BOJISIOMINX
ONMCHIBaTh W H3y4yaTb pa3Hble TMPOLECCHl U  SBIICHMUS,
NOHMMAaHHE BO3MOXXHOCTH aKCHOMATUYECKOTO IOCTPOEHUS
MaTeMaTHYECKUX TEOPHIi;

OBJIaJIETh METOJaMHU JIOKA3aTeNbCTB M AJITOPUTMOB PELICHUS;
YMEHHE€ WX  T[PUMEHSATh, MPOBOJUTH  JOKa3zaTelbHbIC
paccyXJIeHUs B XOJIe pelIeHUs 3a/1a4;

OBJIQJIETh CTAHJAPTHBIMH MPUEMaMH PEIICHUs PAlMOHATbHBIX
u UPpAIMOHATIbHBIX, MOKa3aTeIbHbIX, CTCTICHHBIX,
TPUTOHOMETPHUECKUX YPaBHEHHUI 1 HEPABEHCTB, UX CUCTEM;
chopMUpOBaTh NPEACTABICHUS 00 OCHOBHBIX MOHATHUAX, UACAX
Y METOJaX MaTeMaTUYECKOTO aHAJIN3a;

OBJAJETh  OCHOBHBIMU  MOHATUAMHU O  IUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, WX OCHOBHBIX
cBONCTBaX; cdopMHpOBaTH YMEHHsS  paclio3HaBaTh Ha
YepTekKax, MOJENSAX U B PEAIbHOM MHPE TIeOMETPUYECKHE
GUryphl; TPUMEHATH M3YYCHHBIX CBOWCTB T'€OMETPHUECKUX
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buryp u hopmyIn Ui pereHus TeOMETPUYECKHX 3a1a4 U 3a/1a4
C IIPAKTUYECKUM COJEPIKAHUEM;

copMHUpOBaTh MPEACTABICHUS O TpoLeccax U SBICHUSX,
UMEIOIIMX BEPOSATHOCTHBIM Xapakrep, O CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEajbHOM MHpE, 00 OCHOBHBIX MOHSATHUSX
JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUN HAXOIHUTh M
OIICHUBATh BEPOSATHOCTU HACTYIUIEHUS COOBITHM B MPOCTEHIINX
IPAKTUYECKUX CUTYyallUsiX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYHH;

OBJIQJIETh HaBBIKAMH HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpamMM IIPU PELICHUH 33]1a4;

copMupoBaTh IIPEACTABICHUE 0 HE00X0MMOCTU
JI0Ka3aTeIbCTB pu 000CHOBaHUU MaTeMaTUYECKUX
YTBEpXKACHUH UM  POJM  aKCUOMATUKHM B  IMPOBEIACHHUU
JIETYKTUBHBIX PacCyXKJIEHUM;

chopmMupoBaTh MOHATHIHBIM anmapar Mo OCHOBHBIM pa3ieiiaM
Kypca MaTeMaTUKM; 3HAHUS OCHOBHBIX TeopeM, (Qopmyn u
YMEHMSI UX MPUMEHSATh;, YMEHHs JI0Ka3bIBaTb TEOPEMBI U
HaXOJUTh HECTAHJApTHBIE CIIOCOOBI PELIEHUs 3aa4;
chopMUpOBaTh yYMEHHUS MOJIEIMPOBATh pealbHbIE CUTYalluH,

HCCIEeA0BaTh  MOCTPOECHHBIE  MOJENIN, HWHTEPIPETUPOBATH
TIOJTyYEHHBIN pe3ynbTaT;

chopMupoBaTh IMpeAcTaBiIeHHE 00 OCHOBHBIX MOHSTHSIX
MaTeMaTU4eCKOro AaHaJu3a M WX CBOWCTBAaX, BIAJICHHUE
YMEHHEM XapaKTepHU30BaTh MIOBEJICHUE byHKIMH,

MCIOJIb30BaHUE TOTYUYEHHBIX 3HAHUH JUIsl ONMCAHUS U aHaTU3a
peabHBIX 3aBUCUMOCTEN;

OBJIaJIETh YMEHUSMHU COCTABJICHUS BEPOSITHOCTHBIX MOJIENEH 110
YCIOBUIO 3a7laud M BBIYHUCICHHUS BEPOATHOCTH HACTYIICHUS
coOBITHH, B TOM 4YHCIE C TpUMEHEHHeM (opmyn
KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPHUHU BEPOSTHOCTEH;
MCCJICIOBAHMS CIyYailHBIX BEJIMYMH MO UX paclpeaeIeHHIO.

Hannumne mexnpenMeTHbIX
CBsI3el

[Tpenmer (Ha3BaHUE TEMBI) Maremarnueckoe
CoJiepXKaHue
®dusuka (paBHOycKopeHHOe | JImHeiHas byHKIIHS,
JBUKEHUE; JBUKEHUE, | MPOU3BOAHASA (DYHKIIMN
B3aUMO/ICIICTBUE texn; | [Ipsmass wu  oOpaTHas
IEKTPUYECTBO;  MEXAHUKA; | MPOMOPIHOHATbHAS
OTTHKA; KHHEMATHKA. ) 3aBUCUMOCTh
BekTopsl, METO]T
KOOPJIMHAT,

NPOM3BOIHAS, (YHKIIHSL.
I'pad x dpyHKIIUU

Cummerpus

Bekropsl, neicTtBus Hax
BEKTOPaMHU

HNudopmaTrka (aJropuT™Msl,
nporpamma.)

YpaBHeHI/ISI, HCPAaBCHCTBA

XuMmus (Macca M KOJMYECTBO

YPaBHeHI/IH. ITPOLCHTBI
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BEIL[ECTBA; PACTBOPBHIL. )
DKOHOMHKA VYpaBHeHus,
HEPABEHCTBA, IPOLEHTHI

HNuterpauuss ¢ BHEYPOYHOM
JEATENBHOCTBIO, B TOM YHUCIIE C
MPOEKTHOMN

VYuebublii npeamer «MaremaTtuka: anredpa W Havyaia
MAaTE€MaTHYECKOTO0 aHalu3a, T[EeOMETPUs» HWHTErPUPOBAH C
IPOrpaMMOil BHEYpPOUHOU JieATeNbHOCTH «CJI0KHbBIE BOIPOCHI
MareMaTukn», «@PUHAHCOBAas MaTeMaTUKa», B  KOTOPOH
y4aruMcsi MOTYT OBITh MPEITIOKEHBI TEMBI IPOCKTOB B paMKax
npeaMeTHoM obnactu «MaremaTuka u HHPOPMATHKAY.
BblnosHEHHBIE yYalIUMUCS WHAMBHAYAJIbHBIE M TPYIIIOBBIE
IPOEKTHl MOTYT OBITh NPEACTABICHbI Ha KOH(PEPEHUHUAX H
KOHKypcax pasnudHoro ypoBHs («llemarornueckuit Onuminy,
«MexpernoHanpHas MHOTonpouIbHas oJIMMIuaaa
IIKOJIbHUKOBY, «MexyHapoIHbIE o0Opa3oBaTesIbHbIE
JIMCTAHIIMOHHBIE KOHKYPCHI «OIUMIKIC) U JIp.)

®opMbl OPraHu3anuy 00pa3oBaTeILHOIO NMPoLecca M0 Y4eOHOMY IpPeIMeTYy,
Npeano4YTUTEeIbHbIe (POPMbI KOHTPOJISI M OLIEHKH

OcHoBHas ¢opMa OpraHu3aIuu
00pa3oBaTeNLHOTO TpoIiecca 1o
y4eOHOMY NPEIMETY

Ypoxk B 04HOM, OHJIAMH U oduiaiiH popmaTax

Tumel 3ag9TUN

Ypoku popmMupoBanusi HOBbIX 3HAHMM (YPOK-JICKIIHS,B TOM
YHUCJIe C UCIOJIB30BAHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTHIA. );

Ypoku NpUMEeHeHu 3HAHUH Ha NMpaKTHKe
(KOMOMHHMPOBAHHBIH YPOK, YPOK peIICHUs 3a1a4, YpPOK-
BBICTYIUIEHUE C JOKJIAJO0M, B TOM 4YHCJE C MCIOJIb30BaHHEM
JIMCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOTHIA.);

Ypoku mnoBTOpPeHHWil, cHcTeMaTH3aUUM HW 00001eHUs
3HAHMH, 3aKpenJieHusi YMeHHil (KOMOWHHUPOBAHHBIM YPOK,
YpOK-aHAJIU3 KOHTPOJBHOM paboTh, B TOM 4HCIE C
UCII0JIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX
TEXHOJIOTHH);

YPpoKku KOHTPOJISA U NMPOBEPKH 3HAHMWA W yMeHHi (YypOK-
TECTUPOBAHUE; YPOK - CaMOCTOSITENbHAs paboTa; YypoK -
KOHTpOJIbHAass paboTa, B TOM 4YHCIE€ C HCIOJIb30BaHUEM
JIMCTAHIIMOHHBIX 00PA30BaATEIbHBIX TEXHOJIOTHIA).

Bumel u (Gopmbl KOHTpOJIS U
OLIEHKH 3HAHHH, YMEHUI
oOyuaronuxcs

Buabl koHTpOJIS:

meKywui.

BXOJIHOW, TOYPOUHBIN, TEMAaTUYECKUN;

NPOMEICYMOYHASA AMMeCmayus.

no pesyiabTaraMm Tekymero koutposus (10 xmace, I, 1l
nonyroaue; 11 knace, |l monyroaue)

KOHTpoJbHas padora (11 kmace, | momyroaue)

DopMBI KOHTPOJIA:

pabora  Ha  ypoKe,  BBICTYIUIGHME C  JIOKJIAJIOM,
camMocTosATeNbHas paboTa, TECTHUPOBAHWE, KOHTPOJIbHAS
paboTa, B TOM 4YMCJI€ C HCHOJB30BAHUEM JUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHH.
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Mecrto yuyeoHoro npeamera B yuedonom miane OOII COO

YueOHbIii npeamer «Maremaruka: anredpa U Hauajga MaTEMaTHYECKOTO aHAN3a, TEOMETPHUS» B

yuebnom tutane OOII COO sBasiercss 00s3aTeNbHBIM y4eOHBIM NMPEIMETOM U H3y4yaeTcsl Ha

yrIIyOJI€HHOM YpOBHE.

O0bem yuyeOHOr0 mpeaMeTa U pacnpeaeieHue ero
1o kJjaccaMm (rogam) o0yyeHus

l'on OO111ee KOJIMYECTBO YacoB HenenbHas Harpyska B yacax
oOy4eHus/Kiacc
10 xmace /1 rox 226 | monyromue — 7, |l monyronue -6
11 xmacc /2 rox 210 6

2. MIIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
MoayJb «AJirebpa U Ha4aJ1a MATEMATHYECKOI0 AaHAJIH32»

Bunst [Imannpyemsle pe3ynbTaTsl Paznen/
00pa30BaTENIbHBIX 10 xyacc/ 1 rog oOydeHus TemMa
pe3yJIbTaTOB Yriny0OneHHbll ypOBEHb yueOHOro
o0yyarommiicst/y4eHUK o0yyarommiics/y4eHuK npeaMera
HAY4YHTCH MOJIYYHT BO3MOKHOCTh
HAYYHThHCS
MpeAMETHBIC 1.CBoGoHO onepupoBath™** | [. Onepuposame nonsmuem DJIeMEHTHI
MOHATHSMH: KOHEYHOE onpeoeneHusi, OCHOBHbIMU TEeopuu
MHO>KECTBO, JIEMEHT sudamu onpeoeneHutl, MHOXXECTB H
MHO>KECTBa, IOJIMHOKECTBO, | OCHOBHbIMU UOAMU meopeM, | MaTeMaTuyec
nepeceveHue, ooreauuenue u | 2. [lonumamos cymo KO JIOTUKH

pa3HOCTb MHOKECTB,
JHCJIOBBIC MHOKECTBA Ha
KOOPJIMHATHOM MIPSIMOM,
OTPE30K, HHTEPBAJI,
MOJIYUHTEPBAJI, MPOMEKYTOK
C BBIKOJIOTOM TOYKOIA,
rpaduvecKoe IpeICTaBICHNUE
MHO>KECTB Ha KOOPJAMHATHOM
IIOCKOCTH;

2. 3agaBaTh MHOXKECTBA
MEPEUYUCIICHUEM U
XapaKTePUCTUYECKUM
CBOMCTBOM;

3. OnepupoBaTh NOHATUSAMU:
YTBEPKJICHUE, OTPUIIAHUE
YTBEP>KJICHUSI, ICTUHHBIE U
JIO’)KHBIE YTBEPKICHUS,
MIPUYHHA, CJIEJCTBHE,
YacTHBIN cilydail o01iero
YTBEPKJICHUSI, KOHTPIIPUMED;
4. IIpoBepATh
NPUHAAJIEKHOCTh JIEMEHTA
MHOECTBY;

5. Haxonuts nepeceyeHue u
00beAMHEHNE MHOYKECTB, B

KOCBEHHO20 O0KA3AMeNbCmed,
3. Onepuposamov noHAmuiMu
CUemHO20 U HeCUemHo20
MHOXMCECmea,

4. Ilpumensmo memoo
Mamemamuyeckou UHOYKYuu
OJ151 NPOBEOEHUSL PACCYHCOCHULL
u doxazameinbcmas u npu
peuteHuu 3a0ad.

B noeceonesnoii scuznu u
npu uzyyenuu Opyux
npeomemoes:

- UCNONIL308AMb MEOPEMUKO-
MHOMHCECTNBEHHBIU A3bIK U SA3bIK
JIO2UKU OJ1s1 ONUCAHUSL
PeanbHbiX NPOYeccos U
A6/IeHUL, NPU peuleHuy 3a0ay
Opy2ux yueOHbIX npeomMemos




TOM YHCJIE MIPEICTABICHHBIX
rpaduyecku Ha YUCIOBOM
IIPSIMOM ¥ HA KOOPJIMHATHOMN
IIJIOCKOCTH;

6. IIpoBoauTH
JI0Ka3aTeJIbHbIE PACCYXKACHUS
JU11 000CHOBaHUS
UCTHHHOCTH YTBEPIKICHHIM.

B noeceonesnoit scuznu u
npu uzyuenuu opy2ux
npeomemos:

- UCIIOJIb30BaTh YUCIIOBBIE
MHO>KECTBA HA
KOOPAMHATHOM MPSIMOM U Ha
KOOPJMHATHOM MJIOCKOCTH
JUISL OTIMCAHUS PEATTbHBIX
MPOLIECCOB U SIBIICHUI;

- IPOBOJIUTH JOKA3aTEIbHbIE
pacCyXJICHHUS B CUTYalHsIX
MOBCEAHEBHOM KU3HU, PU
pELICHNH 3a/1a4 U3 APYTUX
MPEIMETOB

1. CBoOOIHO OTIEpUpPOBATH
MOHATHAMH: HATYpaIbHOE
YHCIJI0, MHOKECTBO
HaTypaJbHBIX YUCE, IIeJI0e
YHCIJI0, MHOKECTBO IIENBIX
4yucen, 0OBIKHOBEHHAs JPOOb,
JecsITUIHAs ApoOb,
CMEIIaHHOE YHCJIO,
palnroHaIbHOE YHCIIO,
MHOECTBO PaIlMOHATIBLHBIX
YHUCeJl, UppaIMOHAILHOE
YHUCJI0, KOPEHb CTEICHU N,
JIEMCTBUTEIBHOE YUCIIO,
MHO>KECTBO JAeHCTBUTENLHBIX
YHUCeIl, FeOMETpHYeCcKast
UHTEPIPETALIHS
HATYpalbHBIX, IEJbIX,
paIMoHaIbHBIX,
JIEHCTBUTEIbHBIX YHCET,

2. [lorumMate 1 0OBICHITE
pa3HUILy MEXIY
MO3UIIUOHHOM U
HEIO3UIIMOHHOM CHCTEMaMH
3aMMCH YHUCET;

3. [lepeBoauTh Unca U3
OJHO# CUCTEMBI 3aIIUCH
(CUCTEMBI CUHCIICHUS) B

1. Ce0b600HO onepuposamso
YUCTIOBLIMU MHONCECBAMU
npu peutenuu 3a0ay;

2. llonumame npuyunvl u
OCHOBHble UOeU pacuiupenus
YUCTIOBBIX MHONCECNE;

3. Bradems ocrhogHbiMU
NOHAMUAMU Meopuu
0enumMocmu npu peuleHuy
CMAHOAPMHBIX 3A0aY,

4. Umemw 6azosvie
npeocmasieHusi 0 MHOdicecmee
KOMNJIEKCHbIX YlUcell;

5. C80600HO bINONHAMD
modicoecmeeHHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jl02apugmuieckux, CmeneHHvlx
BbIPAICEHULL,

6. Braoemw popmynou bunoma
Hvromona;

7. Ilpumenamo npu pewienuu
3a0ay meopemy 0 JTUHEUHOM
npeocmasnenuu HO/I;

8. Ilpumensamo npu peuieHuu
3a0ay Kumatickyio meopemy
06 ocmamkax;

Yucna
BI)Ipa)KeHI/ISI

u
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APYTyIO,

4. Jloka3wsIBaTh 1
WCIIOJIb30BaTh MPU3HAKU
JEITUMOCTH CYMMBI U
MPOU3BEICHUS PU
BBITIOJTHCHUH BHIYUCIICHUN U
pelieHny 3a/1ay;

5. BBIIONHATE OKPYTJICHUE
palMoOHAIBHBIX U
UPPALMOHATLHBIX YUCEII C
3aJaHHO TOYHOCTBIO;

6. CpaBHUBATH
NEUCTBUTENLHBIE YUCIa
pa3HBIMH CIIOCO0AMH;

7. YnopsgounBaTh YMCa,
3aIMCaHHBIC B BUJIC
OOBIKHOBEHHOU U
JECATUYHOM apo0du, yucia,
3aIICaHHBIC C
HCTIOJIb30BAHHEM
apuMETUIECKOTO
KBaJPaTHOTO KOPHs, KOPHEN
CTENeHH OoJIbIIe 2;

8. Haxoautes HOJ[ 1 HOK
Pa3HBIMH CIIOCOOAMU 1
HCMOJIb30BATh UX MPH
pELIeHNH 3a/1ay;

9. BeINOIHATH BBIYMCICHUS 1
npeoOpazoBaHus
BBIPAKEHUH, COACPKAIINX
JICCTBUTEIbHBIC YHCIIa, B
TOM YHUCJI€ KOPHU
HaTypaJIbHBIX CTENICHEH;
10. BeInoJHATE CTaHIapTHBIE
TOXKJIECTBEHHEBIC
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHX,
Jorapu(MHUIECKHUX,
CTEIICHHBIX,
HUppaloOHaAIbHBIX
BBIPKEHHM.

B noeceonesnoii srcuznu u
npu uzyuenuu opyux
npeomemos:

- BBIIOJIHATH U OOBSICHATH
CpaBHEHHUE PE3YJIbTATOB
BBIYMCIICHUH NPU PEILICHUH
NPaKTUYECKUX 3a]a4, B TOM
Yyclie TPUOIMKEHHBIX

9. Ilpumensimo npu peuieHuu
3a0ay Manyo meopemy
Depma;

10. Ymems evinonnsams 3anuco
yucna 6 NOUYUOHHOU cucmeme
cuucnenus,;

11. Ilpumenamo npu pewtenuu
3a0a4 meopemuKo-4uciossle
@yHKYUU: YuCcno u cymma
Odenumenet, ynxkyuio diiepa;
12. Ilpumenamo npu pewenuu
3a0ay yennvle Opoou,

13. Ilpumenamo npu peuwtenuu
3a0a4 MHO204IeHbl C
oeticmeumensHbIMU U Yeavblmu
K03 puyuenmamu,

14. Brademo nonsamusmu
NPUBOOUMDBLLL U HENPUBOOUMbLU
MHO20YIeH U NPUMEHAMb UX
npu peutenuu 3a0ay;

15. Ilpumenams npu peweHuu
3a0ay OcHOBHYIO meopemy
aneeopul;

16. IIpumenams npu peweHuu
3a0a4 npocmetiuiue PyHKyuu
KOMNJIEKCHOU NEPEeMEHHOU KaK
eeomempuieckue
npeobpazosanus
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BBIYHCIICHUH, UCITIOJIb3YS
pa3HbIe CIOCOOBI CPaBHEHMIA;
- 3aIIMCBIBATh, CPABHUBATb,
OKpPYTJISTh YUCIIOBBIE JAHHbIE
peaJIbHBIX BEJIUYMH C
UCII0JIb30BAHUEM PA3HBIX
CUCTEM U3MEPEHUS;

- COCTaBJISITh U OLICHUBATh
Pa3HBIMU CIIOCO0aMU
YHCIIOBBIE BRIPAKCHHS TIPU
peIIeHIH TPAKTUIECKUX
3a/1a4 U 3a/1a4 U3 IpYrux
y4eOHBIX NPEMETOB

1. CBoOOIHO OTIIEpHPOBATH
MOHATHUSIMU: YpaBHEHHUE,
HEPaBEHCTBO, PABHOCUJIbHbBIE
YpaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, SABJISIOIIeecs
CJIEICTBUEM JIPYrOTo
ypaBHEHUS, ypaBHEHUS,
PaBHOCHJIbHBIE Ha
MHO>KECTBE, PABHOCHJIbHbBIE
npeoOpa3oBaHusl ypaBHECHU,
2. Pemats pa3Hbie BUJIbI
YpaBHEHUH U HEPABEHCTB U
HX CUCTEM, B TOM UHCIIE
HEKOTOpPbIC YpaBHEHUS 3-1 U
4-i1 cTreneHen, TpoOHO-
palroOHaNbHBIE U
HMppaLMOHAJIbHBIE;

3. OBiageTs OCHOBHBIMH
TUIIAMH [10Ka3aTEIbHBIX,
Jaorapu(pMHUUECKUX,
UPPALMOHAIIBHBIX,
CTENEHHBIX YPAaBHEHUH U
HEPaBEHCTB U CTaHJIaPTHBIMU
METOJaMH UX PEIICHUIN U
IPUMEHSATH UX MPU PEIICHUN
3a/1ay;

4. ITpumensts TeopeMy besy
K PELICHUIO YPaBHEHUM;

5. Ilpumensars Teopemy
Buera nns pemenus
HEKOTOPBIX YPABHEHUI
CTETICHH BBIIIE BTOPOM;

6. [loHMMarhb cMBICI TEOPEM
O PaBHOCHJIBHBIX U
HEPAaBHOCUIIbHBIX
npeoOpa30BaHUAX YPaBHEHUI
Y YMETh MX J0Ka3bIBaTh;

1. Ce0600mn0 onpedensmv mun
U 8b1O6UPaAMb Memoo peuleHus
NOKA3aMeNbHbIX U
Jl02apugmuieckux ypagHeHull
U HepaseHcms,
UpPayUOHAIbHBIX YPAGHEHULL U
Hepagencms,
MPULOHOMEMPUYECKUX
VpasHeHull U HepageHCcms, ux
cucmem;

2. C60600HO peuwtamyo
cucmemul TUHEUHBIX
VPaBHEeHUl;

3. Pewuams ocrnognvle munvl
VpasHeHull U HepageHcma ¢
napamempamu, nPpUMeHsIms
npu pewienuu 3a0a4
Hepasencmea Kowu -
bynakosckoeo, bepnynnu,

4. Umemv npedcmasnenue o
HepageHcmeax mexcoy
CpeOHUMU CmeneHHbIMU

VYpaBHeHus U
HEPaBEHCTBA
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7. Bnagets MeTO1aMU
pelieHus: ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM,
YMETh BBIOMPATh METO]
penieHust © 000CHOBBIBATh
CBO1 BBIOOD;

8. Ucnonp30BaTh METO]
UHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB, B TOM YHCJIE
JIpOOHO-palIMOHATIBHBIX U
BKITIOYAIOMINX B CeOs
UppalMOHAJIbHbIE
BBIPKEHUS;

9. Pemars anrebpanyeckue
YpaBHEHUS U HEPABEHCTBA U
UX CUCTEMBI C ITapaMeTpaMHu
anreOpandeckum u
rpagu4ecKuM METOaMu;
10. Biagets pa3HbMu
METO/IaMHU JI0Ka3aTeJIbCTBA
HEpaBEHCTB;

11. Pemate ypaBHEeHMS B
LEbIX YUCIIAX;

12. U306paxaTb MHOKECTBA
Ha TUIOCKOCTH, 33/IaBae€Mble
yYpaBHEHUSIMU,
HEpaBEHCTBaAMH U UX
CUCTEMaMHU;

13. CBOOOIHO HCIIOJIB30BATH
TOKJICCTBECHHbBIE
npeoOpazoBaHus IPHU
pElIeHUH YpaBHEHUHN U
CHUCTEM ypaBHEHUU.

B noeceonesnoii scuznu u
npu uzyueHuu opyux
npeomemos:

- COCTaBJIATh M periaTh
ypaBHEHUs1, HEPABEHCTBA, UX
CHUCTEMBI IIPH PEIICHUH 33124
JPYTUX y4eOHBIX TPEIMETOB;
- BBIMIOJIHATH OIICHKY
IIPaBI0TIOI0OMS
pe3yabTaTOB, MOJTy4aeMbIX
IPU PEIICHUU PA3IUIHBIX
ypaBHEHUH, HEPABEHCTB U UX
CUCTEM IIpU PELICHUH 3a/1a4
JPYTUX y4eOHBIX TPEIMETOB;
- COCTaBIISATh U peliaTh
ypaBHEHHS U HEPABEHCTBA C
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rapaMeTpaMH IIpU pELICHUN
3a/1a4 IPYrux yuyeOHbIX
MIPEIMETOB;

- COCTaBJISITh YpPaBHEHUE,
HCPAaBCHCTBO WJIM UX
CUCTEMY, OIIMCBIBAIOIIUC
peanbHy0 CUTYALUIO WIIU
NPUKIIAHYIO 33124y,
MHTEPIIPETUPOBATH
MOJTy4eHHBIC PE3YIbTATHI;

- HCTIOJI30BATh
IIpOrpaMMHBIE CPEACTBA IIPU
PEIICHHUU OTACIIBHBIX
KJIACCOB YPaBHEHUU U
HEPaBEHCTB

1. Bnagets moHATUSMU:
3aBUCHUMOCTD BEJIMYUH,
(GyHKIMS, apryMEHT U
3Ha4YeHHE (PYHKITUHU, 00JIaCTh
OTIpE/IeTICHUS 1 MHOYKECTBO
3HaueHuM QyHKIMUU, rpadux
3aBUCHUMOCTH, TpapuK
GbyHKIMY, HyTU QYHKIUH,
MTPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIIOBOM
MPOMEXYTKE, YObIBaHUE Ha
YHCIIOBOM MPOMEKYTKE,
HauOoJbIlIee U HAaUMEHbIIee
3Ha4YeHHE (PYHKITUU Ha
YHCIIOBOM MPOMEKYTKE,
nepuoaryueckas QyHKIus,
NEepUOJI, YETHASI U HEUEeTHAS
(YHKIMH; yMETh TPUMEHSITh
9TH MOHATHUS IPU PEIICHUU
3azay;

2. BaageTs nousaTueM
CTerneHHas (PyHKIUS; CTPOUTh
ee rpaduK U yMeTh
IPUMEHSTh CBOMCTBA
CTeNeHHON (DYHKIIMU MPU
pellleHny 3aja4;

3. Bnagetp noHATHUSAMU
nokasarenbHas QyHKIuUs,
AKCMIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA IMOKA3aTENBHON
(YHKIMH TIPU PELICHUH
3a/1ay;

4. Bnaneth noHATHEM

1. Braoemw nousmuem
ACUMRMOMblL U YMemb €20
NPUMEHAMb NPU PeueHuU
3a0ad.

OyHKINHT
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norapupmMuuecKas GyHKIHS;
CTPOHTSH €€ IrpauK U yMETh
IIPUMEHATH CBOMCTBA
JorapupMUUEcKoi GyHKIUU
IIpU PELICHUH 3a]1a4;

5. Biagers nonsitueM
oOpartHast QyHKIIHS;
IPUMEHSITH 3TO MOHATHUE MIPU
pELIeHNH 3a]1a4;

6. [IpuMeHsTH IpU peLIeHUH
3aa4d CBOMCTBA (DYHKITHIL:
YETHOCTh, IEPUOIUYHOCTD,
OTPaHUYEHHOCTb;

7. IIpuMeHTh IPH pEILICHUN
3a/1a4 mpeoOpa3oBaHUs
rpadukoB QyHKIUH;

8. Biamets moHsATHAMHU
qKCclIoBas
MOCJIEIOBATENLHOCTb,
apudmernyeckas u
reoMeTpHuyuecKas Mporpeccus;
9. IlpuMeHsTh pH pelIeHUN
3a7a4 CBOMCTBA U MIPU3HAKH
apudmeTnyeckoi u
F€OMETPUYECKON
MPOTrPECCUi.

B noeceonesnoii scuznu u
npu uzyueHuu Opy2ux
YUEeOHbIX npeoMemos:

- OTIPENENATh 10 TpaguKaM U
UCIIOJIb30BATh JJISl PELICHUS
MPUKIIATHBIX 33724 CBOMCTBA
pEaIbHBIX MTPOLIECCOB U
3aBUCUMOCTEH (HAanOOJIbIITNE
Y HaMEHbIIINE 3HAYCHUS,
IPOMEXKYTKH BO3pACTaHUS U
yObIBaHMS QYHKITUH,
POMEKYTKH
3HAKOTOCTOSIHCTBA,
ACUMMTOTHI, IEPUOA U T.I1.);
- HHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPaKTUYECKOU
CUTYAIIH.

1. Pemarts pa3Hele 3ana4u
NOBBILIEHHON TPYIHOCTH;
2. AHanu3UpoBaTh yCIOBUE
3aJauu, BHIOMpaTh
ONTUMAJIBHBIA METOJT

1. Pewamw paznvie 3adauu
NOBbIUEHHOU MPYOHOCU,
2. Ananusupoeams yciosue
3adayu, 8bi6uUpams
ONMUMATILHBI MEMOO

TexcroBnle
3a/1auu
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peleHus 3a/1a4u,
paccMaTpuBas pa3inyHbIe
METO/IBI;

3. CTpouTb MOJENb PELIEHUS
3aJa4uu, MPOBOJUTH
JI0Ka3aTeIbHbBIE PACCYKIACHUS
IpY PEUICHUU 33/1a4H;

4. Pematp 3amaum,
TpeOyrommue nepedopa
BapHUaHTOB, IIPOBEPKU
yCJIOBHIA, BBIOOpa
ONITUMAJILHOTO PE3YJIbTaTa;
5. AHanu3upoBaTh U
MHTEPIPETUPOBATH
MOJTyYCHHBIE PEIICHHS B
KOHTEKCTE yCIIOBUS 3aa4H,
BBIOMpATh PELICHMUS, HE
MPOTHBOpEYAIINe KOHTEKCTY;
6. [lepeBouTh TP pelICHUN
3a/1a4u HH(pOpMaIUIo 13
OJHOU (DOPMBI 3aTTUCH B
JPYTyI0, UCTIOJB3YS TIPU
HEOOXO0IMMOCTH CXEMBIL,
TabIuIbl, rpaduKH,
JIarpaMMBl.

B noeceoneenoit srcusnu u
npu uzyueHuu opy2ux
npeomemos:

- pemaTth MPaKTUYECKUE
3a/1a4M ¥ 3aJ1a4¥ U3 JPYTUX
IPEMETOB

peuieHus 3a0ayu,
paccmampusas pasiuyHvle
Memoobl;

3. Cmpoumsb modenb peuieHus
3a0aqu, npoeooums
dokazamesibHvle PACCYHCOeHUs
npu peutenuu 3a0a4u,

4. Pewams 3a0auu,
mpebytowue nepebopa
8apUAHMO8, NPOBEPKUL
yenosuil, 8vloopa
ONMUMATLHO20 pe3yIbmama;
5. Ananuzuposamo u
UHmMepnpemuposamy
NOYYeHHble peuleHUs 8
KOHmMeKcme YCc08us 3a0adu,
8b160Upams peuienusl, He
npomugopedawue KOHMeKcmy;
6. I[lepesooums npu pewienuu
3a0a4u uHgopmayuro u3 0OHOu
g opmbi 3anucu 6 opyeyro,
UCnov3ysa npu
HeoOX00UMOCMU CXeMbl,
mabauywsl, epaghuxu,
ouazpammol.

B noeceonesnoii scuznu u
npu uzyyeHuu Opy2ux
npeomemos:

- pewiams npakmuieckue
3a0a4u u 3a0a4u u3 Opyeux
npeomemos

MCTAIIPEAMETHBIC

1. YMeHHne caMoCTOSATEIRLHO OonpeaAcCATh LUEIN ACATCIbHOCTU U

COCTaBJIATH I1JIaHbI JACATCIIBHOCTH, CaMOCTOATECIIbHO
OCYIICCTBJIATD, KOHTPOJIMPOBATH u KOPPEKTUPOBATH
JACATCIbHOCTD,

2. YMeHHe MpPOAYKTUBHO OOLIAThCS B IMPOLIECCE COBMECTHOU
JEeATENBHOCTH, 3PPEKTUBHO pa3pemaTh KOHMOIUKTHI

3. Bnanenue

HaBBIKaMH

NO3HABATEIbHONW,  y4yeOHO-

HCCIIEOBATEIHLCKON M HpOGKTHOﬁ ACATCIIbHOCTH, HaBBbIKaMH

paspernieHus mpoosem;
4. TOTOBHOCTL K
[I03HABATEIILHON

CaMOCTOATEIbHOMN
JCATCIIBHOCTH,

nHpOpMaITMOHHO-
BKJTIOYAst yMEHHE

OPUCHTHPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I;
5. YMeHue HCIOJIb30BaTh cpeacrBa I/IH(I)OpMaI_II/IOHHLIX n

KOMMYHUKAIUOHHBIX
KOMMYHUKATHUBHBIX u

TEXHOJIOTUN B
OPraHu3alMOHHBIX

perieHnu
3a1aq c

coOnroeHrneM HOpM WH(OPMAIMOHHON 06€30MaCHOCTH.

OJIEeMEHTBI
MaTeMaTHu4ec
KOH JIOTUKH U
TEOpUHU
MHOJKECTB;
Yucna u
BBIPAKCHMUS;
YpaBHeHuUs U
HEpPaBEHCTBA;
OyHKIMHU
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JIMYHOCTHBIE 1. CdopMHpPOBaHHOCTH KPUTUYHOCTH MBILIUICHHUS, YMEHHUE | DIEMEHTHI
pacno3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE BBICKa3bIBaHMS, | MaTEMaTHUEC
OTIIMYATh THIOTE3Y OT (aKTa; KO JIOTUKU U
2. 'oTOBHOCTB BECTU AMAJIOT C APYTUMHU JIIOJbMU, JOCTUTATh B | TEOPUU
HEM  B3aMMOINOHMMAHHS, HAaXOAWTh OOMME IEeId U | MHOXECTB;
COTPYIHUYATH JJISl UX IOCTHUIKCHHUS; Yucna u
3. CoTpyZHHYECTBO CO CBEPCTHUKAMH, B3pOCIBIMU B | BBIPAXKCHUS,
00pa3oBaTe/IbHOM,  OOINECTBEHHO  MOJIE3HOW,  y4yeOHO- | YpaBHEHHUS U
UCCIIEZIOBATENbCKOM U IPYTUX BUAAX JEATEIbHOCTH; HEPABEHCTBA,
4. TotoBHOCTH K  oOOpa3oBaHumto, B TOM  uucie | DyHkuun
camM000pa30BaHUIO; CO3HATENBHOE OTHOLIEHUE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHMIO  YCHEIIHOW
NeSITENIbHOCTH;
5. DcreTnyeckoe OTHOLIEHUE K MUPY, BKIIIOUYasi 3CTETUKY ObITa,
Hay4yHOTO ¥ TEXHHUUYECKOT'O TBOPYECTBA.

11 kaacc/ 2 rog o0y4eHust

MIpEAMETHBIE 1. Biagets noHsTusMu: | . Bnademv  nouamuem | OyHKIHMH
3aBUCUMOCTD BEJIMYUH, | ACUMNMOMbL U YMemb €20
byHKIHS, apryMeHT U | npUMeHAmb NpU  peuleHuu

3HaueHWe (yHKOUH, 00JacTh | 3a0auy;
OTpeJeNieHuss M MHOXecTBO | 2.  [lpumenamv  memoosi

3HaueHUuN (QyHKUIUU, Trpaduk | pewenus npocmeuiux
3aBHCHUMOCTH, rpaduk | oughghepenyuanvrovlx
byHKIMKM, HyIM  QYHKUUH, | ypasHeHuil nepeo2o u
IIPOMEKYTKU 8MOP0O20 NOPSOKOE
3HAaKOIOCTOSIHCTBA,

BO3pacTaHWEe Ha  YHUCJIOBOM
MPOMEXYyTKe, yObIBaHHE Ha
YHCIIOBOM MIPOMEIKYTKE,
HamOOJIbIlIeE W HaMMEHBIIEE
3HAYEHHE GyHKIMH Ha
YHCJIIOBOM MIPOMEIKYTKE,
TIEPHOIUIECKast GyHKIMS,
IEpHUOJ, YeTHas W HedeTHas
(YHKIMK; yMETh IPUMEHSTH
9TH TIOHATUS TIPH PEIICHUU

3a1a4;
2. Bnanets MMOHSATUSIMHA
TPUTOHOMETPUYCCKHE

(YHKIMH; CTPOUTH UX TpaduKu
U yMeTh NPUMEHSATH CBOWCTBA
TPUTOHOMETPHUECKUX
(GyHKIMHI MpU peleHun 3a1ay;
3. Bnanets nonstuem obpaTHas
GyHKLUSA;  NPUMEHATh  3TO
HOHSATHE NPU PELICHNUH 337134,
4. TlpumeHATh NHpU pelIEHUH
3ajady  CBOMcTBa  (DyHKUMIA:
YETHOCTb, MIEPUOINYHOCTb,
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OTPaHUYEHHOCTb;
5. IlpuMmeHATH HpU peLIEeHUU
3a1a4 npeodpa3oBaHus

rpaduKoB QYHKITHH.

B noeceoneenoii scusznu u npu
uzyueHuu Opyux y4yeOHvIX
npeomemos:

-ONpeaensiTh Mo rpadukaMm Hu
UCIIOJIb30BaTh JUISL  PELEHUS
IPUKIAIHBIX 3aJad CBOWCTBA

peaJIbHbIX IIPOLIECCOB u
3aBUCHUMOCTEN (HaubosblIne U
HauMEHbIIINE 3HAYEHMUS,
MIPOMEXYTKH BO3pacTaHusl U
yObIBaHUS byHKINH,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,

aCUMITOTHI, TOYKH Ieperuoa,
MepHOJ U T.11.);

- MHTEpPHpPETHPOBATh CBOMCTBA
B KOHTEKCTE€  KOHKPETHOM
MPAKTUYECKOUN CUTYyAIUU;

- OompeneNsTh Mo TrpapuKam
MPOCTEMIINE XapaKTEPUCTUKH
MEPUOANYECKUX IPOLECCOB B
OuoJIoruy, SKOHOMHUKE,
MY3bIKE, PAAMOCBS3M M JIp.
(amMTUIMTYIQ, IEPUOT | T.I1.)

1. Bnanetn HOHATHEM
OCCKOHEYHO yObIBaroIIast
reoMeTpuuecKasl Iporpeccus u
YMETh TPUMEHATH €ro IpH
peleHny 3a1a4;

2. llpumeHaTs O pemieHus
3a/1a4 TEOPHIO TIPEICTIOB;

3. Bnanets HOHATUIMH
OECKOHEYHO 0OJIBIIINE i
OECKOHEYHO MaJlbleé YHCIOBEIE
MOCIIEIOBATEILHOCTH U YMETh
CpPaBHUBATH OECKOHEYHO
0onpIINe U OSCKOHEUYHO MaJlble
[IOCJIENOBATENLHOCTH;

4, Bnanets MMOHATHSIMHU:
npousBogHas ~ (QYHKIHH B
TOYKE, MPOU3BOIHAS (YHKIIHH,
5. BpluuciaTe 1poOU3BOJIHBIE
ANIEMEHTapHBIX (YHKIUH U UX
KOMOMHAIIMIA;

6. HccnenoBare (yHKIMHM Ha

1. Cso600HO enadems
CMAHOApPMHLIM ~ ANNAPAMOM
Mamemamuyecko2o0 aHanu3a
ons 8bIYUCTEHUS
npPOU3800HbLIX GdyHKyuu
OO0HOU NepemMeHHOU,;

2. C60000HO npumeHAMb
annapam mamemamuyecKko2o
amanusza Oas. UCCIe008aAHUs
@yHkyuii. U nocmpoeHus
epaguxos, 6 mom uucie
uccnedosanus Ha
8LINYKIOCTb,

3. Onepuposamv nonsmuem
nepeoodpasHoll hyHKYuu o
peutenus 3a0auy;

4. Osnademv  OCHOBHBIMU
ceedeHusMu 06 uHmezpaie
Hviomona-Jletibnuya u eco
npoCmenuux nPUMeHeHUsX,
J. Onepuposamsv 8

D71eMEHTHI
MaTeMaTH-
YeCKOro
aHaIM3a
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MOHOTOHHOCTB M SKCTPEMYMBI;
7. Crpoutrs rpadpuku U
MPUMEHATh K PEIICHUIO 337134,
B TOM YHCJIE C ITAPAMETPOM;

8. Bnanets MOHSATUEM
KacaTeJlbHas K rpaduKy
(YHKIIMM M YyMETh NPUMEHSTH
€ro MPH PEIICHUH 3a]1a4;

9. Brnaners MOHSATHUSMH
nepBooOpasHas byHKIMS,
OIIPENIETICHHBIN UHTETPAI;

10. [Ipumenars  teopemy
Herotona-Jleiibnnma u  ee
CIICAICTBUS JJISl PEIICHUS 3a/1a4.

B noeceoneenoii scusznu u npu
uzyueHuu Opyux y4yeOHvlIX
npeomemos:

- pemaTh TPHUKIAJHBIC 3aTa4H
3 O6uosnoruu, GU3NKUA, XUMUH,
SKOHOMUKH " TIPYTUX
MpEeAMETOB,  CBSI3aHHBIE  C
HCCIIeIOBaHUEM
XapaKTEPUCTUK MPOIECCOB;

- WHTEPIIPETUPOBATH
MOJTy4YE€HHBIE PE3YJIbTaThl

CMAHOAPMHBIX — CUMYAYUAX
NPOU3B0OHLIMU 8b1CUIUX
nops0KO08,

6. Ymemv npumename npu
peuwieHuy  3a0a4  C80LUCmeda
HenpepuL8HbIX QYHKYULL

7. VYmemov npumensmo npu
peutenuu  3a0a4  meopembl

Beuepwmpacca,

8. Ymemov  evinonmnamo
NPUOIUICEHHBIE BbIYUCTICHUS
(Memoobi peuieHus
ypasHenu, 8bIYUCTEHUS
onpeoeseHHo20 UuHme2pana);
9. Ymemv  npumenamo

NPUNOdHCEHUE NPOU3BOOHOU U
onpeoeneHno2o unmezpana K

peueHuo 3a0au
eCcmecmeo3HaAHUsL

10. Bnademv nousmusmu
emopas npou3600Has,
8bINYKIOCHIDb epaguka
dynryuu u ymemb

uccnedosamsv  QYHKYUro Ha
8bINYKIOCHIDb

1. OmnepupoBaTb OCHOBHBIMU

OTIHCATETLHBIMHU
XapaKTePUCTUKAMU YHCIOBOTO
Habopa, TTOHSATHEM

reHepaibHasi COBOKYIHOCTb U
BBIOOPKOI U3 HEeE;
2. OmnepupoBarh MOHATHSIMH:

94acToTa " BEPOSTHOCTh
COOBITHS, cyMMa u
NPOM3BEACHUE BEPOSTHOCTEH,
BBIYUCIISATH BEPOSITHOCTH

COOBITUI Ha OCHOBE MOJCYETa
4HCJIa UCXO/0B;

3. Bnagners OCHOBHBIMU
HOHATUSMH KOMOMHATOPHKH U
YMETb HX NPUMEHATh IpHU
pELIEHNN 3a7a4;

4. Nwmerp mnpencraBieHue 006
OCHOBaX TEOPHUH BEPOATHOCTEH;
5. Hmers mpexncraBieHue o
JUCKPETHBIX M HENPEPBIBHBIX
CIIy4alHBIX  BEJIMYMHAX U
pacipeneneHusx, 0
HE3aBUCUMOCTH CJIy4alHbIX

1. Umems npeocmaenenue o
YEHMPANbHOU  NpeoesibHOl
meopeme;

2. HUmemwv npeocmasnenue o
8b100POUHOM
Koaghuyuenme Koppensyuu
U IUHEUHOU pe2peccuu;

5. Umemv npeocmasnerue o
CMAamucmuyecKux
eunomezax U nposepke
cmamucmuyecKou
eunomesvl, 0 CMAMUCMUKe
Kpumepus U ee YPOBHe
3HauUMocmu,

4. Umemwv npedcmasnerue o
C8A3U  OIMNUPUYECKUX U

MeopemuyecKux
pacnpeoenenuil;

5. Umemwv npedcmasnenue o
KOOUPOBAHUU, 080UYHOT

3anucu, 080UYHOM Oepese;
6. Braoemb  OCHOGHbIMU
NOHAMUSIMU Mmeopuu epapos

(ecpag, eepwuna, pebpo,

Cratuctuka
u Teopus
BEPOSTHOCTE
"
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BEJIMYMH;
6. HNmerp mnpencraBieHHE O
MaTeMaTU4YECKOM OKHUJaHUM U
JUCIIEPCUU CIIy4aiHbIX
BEJIMYMH;

7. Hmerp mpeacTaBieHHE O
COBMECTHBIX paCHpeesICHUsAX
CIIy4allHbIX BEJINYUH;

8. Ilonumarb cyTb 3aKkoHa
00JIbIINX quce u
BbIOOPOYHOTO MeToaa
U3MEPEHUS BEPOATHOCTEN;

9. HNmerp mnpencTaBieHHE O
HOPMaJIbHOM pacHpelieIeHuu U
puMepax HOPMaJIHO
pacnpeneneHHbIX  CIy4alHbIX
BEJIMYMH;

10. Nmetrp mnpencrtaBieHHE O
KOPpENAINT CITy4alHbIX
BCIINYHUH.

B noeceoneenoit scuznu u npu
uzyueHuu Opy2ux npeomemaos:
- BBIYHCIATh WA OIEHWUBATH
BEPOSITHOCTH COOBITHI B
peanbHOM KU3HH;

- BBIOMpATh METOIbI
MOAXOMALIET0 TMpeACTaBICHUS
1 00pabOTKH JaHHBIX

cmenenb GepULUHbL, NYMb 8
epaghe) u ymemv npumeHamo
Ux npu pewteHuu 3a0a4;

7. Umemwv npeocmasnenue o
oepesbsix u ymemb
NPUMEHAMb  NpU  peuleHuu
3a0ay;

8. Bnademv  nonamuem
CBA3HOCTb u ymemb
NPUMEHAMb  KOMNOHEHMbl
C8A3HOCMU  NpU  peuleHuU
3a0ay;

9. VYmems ocywecmenramo
nymu no peopam, 00Xx00bl
pebep u eepuwiun epaga;

10. VYmemwv npeocmasnenue
00 IUNEPOBOM u
2aMUILIMOHOBOM nymu,
umemv  npedcmasieHue o
mpyoHocmu 3a0aqu
HAXO0HCOCHUSL 2AMUTLINOHO8A
nymu,

11. Bnademv nousmusmu
KOHeuHble u cuemHvle
MHOXMICECMBA U YMemb UX
NpUMEHAMb NpU  peuleHuu
3adau,

12.  Vmemwv  npumenams
Memoo  MamemamuyecKou
UHOYKYUU,

13. VYmemwv  npumenams
npunyun  JQupuxne — npu
peuteHuu 3a0ay

1. Wmers mpexacraBinenue o | I. Umemsv npeocmasnenue o | Uctopus
BKJIAJIE BBIIAIOLIUXCS | 8KIAO€ 8bl0aoWUxcs | MaTeMaTUKU
MaTeMaTUKOB B Pa3BUTHE | MamMeMamuKo8 6 paseumue
HayKH; HAayKu,
2. Ilonumatp poJib MaTeMaTHKH | 2. Ilonumams ponb
B pa3zButuu Poccun mMamemamuxku 8 pazeumuu

Poccuu
1. MUcnonwn3oBaTh OCHOBHEIE | /. Ipumensms | MeToabl
METO/bI JI0Ka3aTellbCTBa, | Mamemamuyeckue 3HAauusi K | MaTEMaTUKU

IIPOBOAUTL J0OKa3aTCIIbCTBO H

BBITIOJTHSATH OMPOBEPIKEHUE;
2.  IlpuMeHSATP  OCHOBHBIE
METO/IbI peuieHus

MaTeMaTHYeCKUX 3ajiay;
3. Ha ocHOBe MaTeMaTH4ECKHUX
3aKOHOMEPHOCTEN B MPHUPOJE
XapaKTepU30BaTb KpacoTy U

UCCAe008aAHUI0

OKpYyHCaOue2o mupa
(MoOdenupogarnue uzuueckux
npoyeccos, 3a0ayu
9KOHOMUKU)
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COBCPHICHCTBO OKPYKArOMICTO

MHpa U IIPOU3BEICHUN
UCKYCCTBA;

4. IlpumensaTs mpocTeine
IIpOrpaMMHBIE  CpeAcTBa U
JIEKTPOHHO-

KOMMYHUKAlIUOHHBIC CHUCTCMBbI
IIpu PCIICHUN MAaTCMATUYCCKUX

3aza4;
5. [Tonb3oBaTbcs
IPUKIAJHBIMU [IPOrPaMMaMU U
IporpaMMamMu CUMBOJIBHBIX
BBIUYHCIICHU I TS
HCCIeI0OBaHUs
MaTeMaTH4YEeCKUX 00BEKTOB

MetanpeameTHslie | 1. Vcrnonp3oBaTh BCe BO3MOXKHBIE PECypChl Al JOoCTHKeHus | OyHKIuY;
MTOCTABJICHHBIX 1IeJIel U peanu3aly IIJIaHOB IS TebHOCTH; OneMeHTHI
2. BriOupath ycneniHble CTpaTeruy B pa3inuHbIX CUTYaIUsX; MaTeMaTHiec
3. YMeHue NnpOAyKTHBHO B3aMMOJEHCTBOBAaTH B MPOIIECCE | -KOTO
COBMECTHOM JI€ATENbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX | aHAIM3a;
YYaCTHUKOB JI€SITETbHOCTH; CraTtuctuka
4. CrocoGHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHCKY | H Teopus
METO/IOB  pElIeHUS MPAKTHUECKUX 3a7ady, MPUMEHEHUIO | BEPOATHOCTE
Pa3IUMYHbBIX METOJIOB TIO3HAHMUS, 71
5. CnocoOGHOCTP K C€aMOCTOATENbHOW HH(OPMALMOHHO-
MM03HABATEIbHOMN JIeATEIbHOCTH, BKJIFOYAst yYMEHHUE
OpUEHTHPOBAThCS B PAa3IMYHBIX HCTOYHHMKAX HWH(OpMaLUH,
KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO,
MOJIYy4aeMy0 U3 Pa3INYHbIX HCTOYHHUKOB;
6. YMeHHe WCMOoJab30BaTh CpeAcTBa HWH(MOOPMAIMOHHBIX H
KOMMYHHUKAI[UOHHBIX TEXHOJIOT U1 B pelieHnu
KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX  3aJa4d  C
coOmrogeHreM TpeOOBaHUN TEXHUKU OE30MAaCHOCTU, TMTUEHBI,
pecypcocOepekeHus

JIMYHOCTHBIE 1. ChopMHupOBaHHOCTP MHPOBO33PEHHsSI, COOTBETCTBYIOUIEro | DyHKIUH,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; DNeMEeHThI
2. CriocoOHOCTh BECTH AUAJIOT C APYTUMU JIIOJIbMHU, JOCTUTaTh | MaTeMaTH4ec
B HEM B3aNMOINOHHMMAHHUSA, HAXOAWTh OOIIME IeNd U | -KOro
COTPYAHHMYATH JUISl UX JOCTHKEHUS; aHaNIMn3a;
3. HaBeikM coTpynHHYECTBA €O CBEpCTHHUKaMH, JeTbMH | CTaTHCTHKA
MJIQ[IIIEr0  BO3pacTa, B3pOCIBIMH B  0OOpa30BaTeNbHOW, | U Teopus
0OIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeIOBATENIbCKOM, | BEPOATHOCTE
IIPOEKTHOM U IpYyruX BUAAX ACATEIbHOCTH; 178

4. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCIIE
caMooOpa30BaHUIO, HA  MPOTSHKEHWH  BCEH  JKU3HHU;
CO3HATEeJIbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00OPa30BaHUIO KaK
YCIOBUIO YCHEMIHOW MNpoQeccHoHAIbHON U OOIIEeCTBEHHOM
JESITENIBHOCTH;

5. Oco3HaHHbIM BbIOOp Oyaymieill mpodeccuu; OTHOLIEHHE K
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podecCHOHANLHON JEeSITENTbHOCTH KaK BO3MOXHOCTU Y4acCTHs

B peLICHUHU TpoOIeM.

Moayas «I'eomerpus»

Bunst [Imanupyemsle pe3ynbTaTsl Paznen/
00pa30BaTeILHBIX 10 kaacc/ 1 roa o6yueHus TEMa
pe3ynbTaToB Yrny6lieHHbIN YPOBEHB yueOHOro
o0yyarommiics/y4eHUK oO0yyarommiics/y4eHuK npeaMera
HAYYUTCHA MOJIYYUT BO3MOKHOCTH
HAYYUTHCSA
[IpenmetHbIE 1. Bnagers reomerpuueckumu | I. Mmemsv npedcmasienue o6 | I'eomerpus

MTOHATUSIMHU
3aza4 "
MaTeMaTUIEeCKHIX
pacCyXJIeHHH;

2. CamocTosTenbHO
(hopmMynupOBaTh OIpECIICHUS
r€OMETPUYECKUX ¢buryp,
BBIJIBUTATh THUIIOTE3BI O HOBBIX
CBOMCTBAX 51 MIpU3HAKaxX
reoMeTpuueckux Guryp u
000CHOBBIBATH WA
ompoBepraTth X, 0000mAaTh
WJTH KOHKPETU3UPOBAThH
pe3ynbTaThl Ha HOBBIX KJaccax
¢buryp, MPOBOJNTH B
HECJIOXKHBIX cIIydasx
knaccudukanuo  Guryp 1o
Pa3IMYHBIM OCHOBAHUSIM;

3. HccnenoBathb  4YepTEKH,
BKJIIOYAsi KOMOMHAIu Quryp,
U3BJIEKATh, WHTEPIPETUPOBATH

IIpU  pEUICHUH

MPOBEACHUH

n npeoOpazoBHIBATH
uHdopmaruio,
MPE/ICTABICHHYIO Ha
YepTekKax;

4. Pemratn 3a7a4u
r€OMETPHUYECKOTO

COJZICp)KaHMs, B TOM YHCIIE B
CUTYyallUsIX, KOTJa aJrOpUTM
pelIeHUs] HE CIIeAYeT SIBHO W3
yCIIOBUS, BBITIOJTHATH
HEOOXOAMMBIE [UISl PELICHUS
3a71a4n JOTIOJTHUTEITbHbIC
HOCTPOEHHUS, HCCIIeI0BaTh
BO3MOKHOCTb IpUMEHEHHUS
TeopeM M GopMmyn s
peleHus 3a/1a4;

5. Ymers QopmynupoBaTh U
JIOKa3bIBaTh T'€OMETPUYECKHE

AKCUOMamu4eckom memooe;
2. Braoemv  nounamuem
eeomempuieckue Mecma
moyex 6 npocmpancmee u
yMemb NpUMeHAmb Ux O/
peuieHus 3a0ad;

3. Vmemwv npumensmo Ons
peuwtenus  3a0ay  ceolicmea
NIIOCKUX U 08Y2DAHHBIX Y2108,
MpexepaHHo2o yena,
meopembl  KOCUHYCO8 U
CUMYCO8 Ol MPEexcpaHHO20
yena,

4. Braoemv  nounamuem
NepneHOUuKyIapHoe  cedenue
npUSMbL U YMemb NPUMEHAMb
€20 npu peuieHuy 3a0ay,

5. VYmemwv npeocmasnenue o

080UCMEEHHOCMU
NpPaBUIbHBIX
MHO202PAHHUKO8,

6. Bnaoemv  nowsmusmu
YeHmpaibHoe u
napanienvHoe
npoeKmuposaHue u
npUMeHsams ux npu
nOCMpOeHUuU ceyenull
MHO202PAHHUKO8 — MemoooM
npoexKyull;

7. Umemv npeocmasnenue o
pazeepmke MHO202PAHHUKA U
KpamyaiuieM — Hymu — Ha
nogepxHocmu
MHO202PAHHUKA.

8. Umemw npedcmasnenue o
KOHUYECKUX Ce4eHUSX,

9. Umemv npedcmasnenue o
Kacarowuxcs cghepax u
KOMOUHAyuu mei 6paujenus u
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YTBEPKICHUS;

6. Bnanets MOHSITHIMU
CTEpEOMETPHUU: pu3Ma,
napajuiefienunesa, MUpaMuaa,
TETpadAp;

7. Nmetp mpexactaBiieHus 00
aKkcuoMax CTEpeoMETpUHu U
CIIECTBUSAX W3 HUX U YMETb
OPUMEHSTh UX HpPU PELICHUU
3ajady;

8. YMerb CTpOUTH CEYEHHUS
MHOTOTPaHHUKOB C
WCIIOJIb30BAHUEM  Pa3IMYHBIX
METO/I0B, B TOM 4YHCIE U
METO/ia CIEJIOB;

9. Hmerp mnpencraBiieHue o
CKPEILMBAIOIIMUXCST MPSIMBIX B
MIPOCTPAHCTBE u YMETh
HaxXOJUTh YrOJ M paccTOsSHUE
MEeXAy HUMH;

10. IlpuMeHATH TEOpPEMBI O
MapajuleIbHOCTH  MPSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE
MIpHU pElIeHUH 3a]1ay;

11. YmMmeth NIPUMEHATH
napajieJIbHOe
MIPOEKTUPOBAHUE JUTSt
n3o0paxkeHus: puryp;

12. YMeTh MPUMEHSTh

MEePHEeHIUKYIIPHOCTH TPSIMOU
U TIJIOCKOCTH TPU pelIeHUU

3a7a4;

13. Bnaners HOHATUIMU
OPTOTOHAJILHOE
MPOCKTUPOBAHUE, HAKIOHHBIC
U WX TPOCKIHUH, YMETh
NPUMEHATh TEOPEeMYy O TpeX
NePIEHANKYIIApax npu
pEIICHUH 3a/1a4;

14. Bnaners HOHATUAMU
paccrosiHue Mexay (urypamu
B MPOCTPAHCTBE, 00N
HEPIICHIUKYISP JBYX

CKPCILMBAIOIIUXCS TPIMBIX H
YyMETh IPUMEHATH UX IIpHU
pPELIECHNH 3a/1ayY;

15. Bnagerp moHATHEM Yrou
MEXKy MPSAMON U IIJIOCKOCTHIO
U YMEThb MPUMEHATH €ro IpHu
pELICHNH 3a/]1a4;

yMemb npuUMeHAms ux npu
peuwieHuu 3a0au,

10. Ilpumenams npu pewenuu
3a0au hopmyny paccmosHus
0Om MouKU 00 NAOCKOCMU,

11. Bradems paznvimu
cnocobamu 3a0anus npAMou
VPABHEHUAMU U YMemb
NPUMEHAMb NPU peueHUU
3a0ay;
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16. Brnaners MOHATHSIMU
JBYTPaHHBIN yroi, yroi
MEXY IUIOCKOCTSIMH,
MepHEHIUKYISIPHbIC
IJIOCKOCTH ¥ YMETh IPUMEHSITh
UX MPU PEIICHUH 3a71a4;

17. Bnaners MOHATHIMU
npu3ma,

napajuiesenunes U NpUuMEHAITh
CBOWCTBAa  MapajuiesienuIiea
IIpH PEIICHUH 33]1a4;

18. Bnaners MMOHATHUEM
MIPSIMO YT OJIbHBIN
napajuieJienuIe]] 1 MPUMEHSTh
€ro MpH PelIeHUH 3a/1a4;

19. Bmagers HOHATUAMU
MApaMuia, BHIBI ITHPAMHUI,
DJIEMEHTBI MIPaBUJIBHON

MAPaMUJIBI M YMETh TIPUMEHSTh
WX MPU PEIICHUH 3a/1a4.

20. meTh mipeqicTaBIeHHE O
TeopeMe Dusepa, IpaBUIIbHBIX
MHOTOTpaHHUKAX;

21. Bianers nMoHATHEM
TUTONIAU TTOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MIPUMEHSTH €T0 MPU PEIICHUN
3aj]a4;

22. BageTp IOHATUSIMU TEIA
BpaieHus (MUInHAP, KOHYC,
map u cepa), uX CeUeHUs U
YMETh IPUMEHSATH UX TPH
peleHny 3a1a4;

23. Biagers mOHATHIMU
KacaTeJIbHbIE IPSIMBIC U
MJIOCKOCTH M YMETh TPUMEHSTH
WX MPU PEIICHUH 33714,

24. VImMeThb npeACTaBICHUS O
BIIMCAHHBIX U OIMMCAHHBIX
cdepax U yMeTh IPUMEHSTH UX
P PEIICHUH 33]1a4;

B noeceoneenon cuznu u

npu uzyuenuu opyaux
npeomemos:

- COCTaBIISITh c
UCTIOJIb30BaHUEM CBOICTB
T€OMETPHUECKUX buryp

MAaTEMATHUYCCKHUC MOJCIN JIA
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perieHus 3a1a4
MPAKTUYECKOTO XapakTepa u

3aaa4 nus3 CMCKHBIX
JUCHUIIINH, HUCCICI0BATh
IIOJIYYCHHBIC MOACIHN u

MHTEPIPETUPOBATH PE3YJIbTAT

MetanpeameTHeie | 1. CaMOCTOSITENBHO ONpEeNeNsaTh Leau Ui JOCTHXeHus | ['eomerpus
OTIPEJIENIEHHOTO pe3yJbTaTa;

2. OueHuBaTh BO3MOXHBIE  TOCJEICTBUS  JOCTHXKCHHS
IIOCTABJICHHOM LIEJIM B COOCTBEHHO! IESITSILHOCTH;

3. BeiOupats myTh TOCTHKCHHUS 11EITH;

4. ConocTaBisTh MOJYYEHHBI pe3yJabTaT C IOCTABJIEHHOU
3apaHee LEJbIO.

5. IloHuMarb W UCHOJB30BaTh MAaTEMATUYECKUE CPEIACTBA
HarjiqHOCTH (PUCYHKH, 4YEpTeX U, CXeMbl M Jp.) s
WJUTIOCTPAINH, HHTEPIPETALMU, apTyMEHTAIUH;

6. MHcmonp3oBaTh  pa3iUYHBIE  MOJEIHHO-CXEMAaTUUECKHE
CpencTBa Uil TPEACTaBIICHUS] CYIIECTBEHHBIX CBS3eU U
OTHOIIEHWH, a TaKkKe TMPOTHBOPEUYUH, BBISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX;

7. VYnepxuBaTh pa3Hble TMO3WMIMH B  TMO3HABATEIbHOMU
NEeSITENHHOCTH;

8.  OcymecTBiaATh JEJIOBYHO KOMMYHHUKAIIMIO Kak CO
CBEPCTHUKAMH, TaK U CO B3POCIIBIMH;

9. Pa3BepHyTO, JOTUYHO ¥ TOYHO M3J1araTb CBO TOYKY 3pEHUS
C HCIIOJIb30BAHMEM AaJIeKBATHBIX (YCTHBIX M THCbMEHHBIX)
S3BIKOBBIX CPEJICTB.

JIMYHOCTHBIE 1. Opwuenrtanus oO0yJaromMXxcsi Ha JOCTHIXKEHHE JHM4YHOTO | ['eomerpus
CYACThs, PEaU3alUI0 MO3UTUBHBIX XU3HEHHBIX MEPCHEKTUB,
WHULMATUBHOCTb, KPEATUBHOCTH;

2. T'OTOBHOCTh U CIIOCOOHOCTH 00Y4YaIOLIUXCSI K OTCTAaUBAHUIO
JMYHOTO JOCTOUHCTBA, COOCTBEHHOT'O MHEHHUS;
3. 'OTOBHOCTH U CIIOCOOHOCTH 0OYUAIOLIUXCA K CAMOPa3BUTHUIO
B COOTBETCTBUU C 00I1€YeIOBEYECKHUMHU LIEHHOCTSIMH;
4. HpaBcTBEeHHOE CO3HAHUE U MOBEJCHHE HA OCHOBE YCBOCHUS
00lIeYeNIOBeUeCKUX I[IEHHOCTEH, TOJEpaHTHOIO CO3HAaHUS U
MOBE/ICHUS B MOJIUKYJIBTYPHOM MHUPE;
5. 'OTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO.

11 kaacc/ 2 roa 00y4eHus

MpeIMETHBIC 1. Bnanets noHsaTHAMU 00BEM, 1. Ilpumenamo npu I'eomerpus
00bEeMbI MHOTOTPAaHHUKOB, TEI peuteHuu 3a0a4 u
BpAILICHUS U IPUMEHSATH UX MIPH Odokazamenvbcmee meopem
pELIeHUH 3a/ay4; BEKMOPHYIL MEmoo U
2. ImeTs mpeacTaBlieHue O Memoo KoopouHam,
pa3BepTKE LWINHIPA U KOHYCA, 2. Umemwv npeocmaenenue
TUTOIIA/IM IOBEPXHOCTH WIUHAPA | 06 akcuomax obvema,

U KOHYCa, yMETh IPUMEHSTh UX NpUMeHAMb hopmybl
IPY PELICHUN 33]1a4; 00beM08 NPAMOY20]IbHO2O0
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3. Umets ipeacraBiieHue o
TIoIa A chepbl 1 yMETh
MPUMEHSTH €T0 MPH PEIICHUN
3az1a4;

4. YMeTs peliath 3a/1a4u Ha
KOMOHMHAIIMA MHOTOTPAaHHUKOB H
TEJI BpAILlCHHS;

5. ImeTs npenicTaBieHue o
10JI0OMH B IPOCTPAHCTBE U YMETh
pelaTh 3a/1a4i Ha OTHOILIEHUE
00BEMOB U IJIOLIAAEH
MOBEPXHOCTEN MOJAOOHBIX Uryp.

B noeceonesnoit scuznu u npu
uzyueHuu Opy2ux npeomemaos:

- COCTaBJISITh C UCHOJIb30BAHUEM
CBOMCTB reOMEeTpUYECKUX QUryp
MaTeMaTH4eCK1e MOAETH JJIs
pelIeHus 3a/1a4 MPaKTUYECKOro
XapakTepa M 3a/1a4 U3 CMEKHBIX
JTUCLUIUINH, UCCIIEA0BATh
MOJTy4E€HHBIE MOAETH U
HMHTEPIPETUPOBATH PE3YNIbTAT

napannenenuneod, npusMol
U nUpamuosl, mempal’aopa
npu peutenuu 3a0ay;

3. Ilpumenames meopemol
06 OmHOWEeHUAX 00beMO8
npu peutenuu 3a0ay;

4. [Ipumenamo unmezpar
071 8bIYUCTIEHUSL 00BEMOB
u nogepxHocmetu mei
epaujenus, 8bIYUCTEeHUS
naowaou cghepuyeckozo
nosica u 06vema wapogozo
cnost;

5. Umemv npeocmasnenue
0 0BUINCEHUSIX 8
npocmpancmee.
napanienbHoM nepetoce,
cummempuu
OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOLUL
cummempuu, no8opome
OMHOCUMENbHO NPAMOLU,
BUHMOBOLL CUMMEMPUL,
YMemb NPpUMEHAMb UX npu
peuieHuu 3a0au,

6. Umems npedcmasnenue
0 niowaou
OpMO2OHAILHOU
npoeKyuU;

7. Umems npedcmasnenue
0 MpexepanHom u
MHO202PAHHOM Yy2iie U
NPUMEHAMb C8OUCMBA
NIIOCKUX Y2108
MHO202PAHHO20 Yela npu
peuieHuu 3a0au;

8. Umemv npeocmasnenus
0 npeobpazosanuu
nooobus, 2omomemuu u
YMemb NPpUMEHAMb UxX npu
peutenuu 3a0a4;

9. Vmems pewams 3a0auu
Ha NJI0CKOCIU Memooamu
cmepeomempuu;

14. Ymems npumensmo

G opmynel 06vemos npu
peutenuu 3a0a4

1. Brnaners noHATHAMU BCKTOPBI
" UX KOOPAWHATHI,
2. YMeTh BHIIOJHSITH oncpanumn

1. Braoemo nouamusmu
BEKMOPbL U UX
KOOPOUHAMbl,

Bekropsl  u
KOOPAMHATHI
B
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2. Ymemeo 8bINoaHAMb
onepayuu Hao
gekKmopamu.

3. Haxooumwv 06vem
napanenenuneoa u
mempa’opa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
BEPULUH;

4. 3a0asamv npamyro 8
npocmpancmee;

5. Haxooumw paccmosinue
Om MoUKU 00 NIOCKOCMU 8
cucmeme KOOpOUHam;

6. Haxooumw paccmosinue
MmedxHcoy
CKPeUUBAIOUWUMUCS
NPAMBIMU, 3A0AHHBIMU 6
cucmeme KOOpOUHam

HaJl BEKTOPaMH.
3. Mcnonb30BatTh cKalsipHOE
MIPOU3BEICHNUE BEKTOPOB MIPU
pellIeHUH 3a/1a4;

4. IlpumeHsTh ypaBHEHHE
TUIOCKOCTH, (POPMYITy pacCTOSTHUS
MEXy TOUKaMH, ypaBHEHHE
cdepbl IpH peIIeHUH 3a1a4;

5. IIpuMeHSTh BEKTOPBI U METO/
KOOPJAWHAT B MIPOCTPAHCTBE IIPU
peleHnn 3a1a4q

IIPOCTPAHCTB
e

MCTAIPEAMCETHBIC

1. CamocTosITeNIbHO CTaBUTh II€NIM, BbIOMpaThb M CO3/1aBaTh
AITOPUTMBI JIJISl PEIICHUS YIeOHBIX MAaTEMAaTHUYECKUX MPOOIIEM;
2. CaMOCTOATENBHO ONPENENATh MapaMeTpbl U KPUTEPHUH, 10
KOTOPBIM MOYHO OTPEICIINUTh, YTO 1IETh JOCTUTHYTA,

3.  OmenmBarh BO3MOJKHBIE IIOCIEACTBHUSI  JOCTIIKECHHS
MOCTaBJIEHHOW 1€MW B COOCTBEHHOW IKWM3HH W IKU3HHU
OKPYKAIOILIKX JII0/IeN, OCHOBBIBASACH HAa COOOPaXKEHUSIX ITUKU U
MoOpau;

4. COOTHOCHUTH TMOJYYEHHBIM peE3ylbTaT JEATEIBHOCTU C
MIOCTABJIEHHO 3apaHee 11eNbIo;

5. Uckath 1 HaxouTh 0000IICHHBIC CIIOCOOBI PEIICHHS 3a1ad,
B TOM YHCJI€, OCYIIECTBISATh Pa3BEpHYTHIM MH(OPMAIIMOHHBIN
MOMCK ¥ CTaBUTh Ha €ro OCHOBE HOBBIE (y4ueOHBIE U
MO03HABATEIIbHBIC) 33/1a4H;

6. Boixoguth 3a pamMku y4eOHOTro IpeaMmeTa U OCYILECTBISATh
[EJICHAIIPABJIICHHBI TMOMCK BO3MOXHOCTEH JJii MIMPOKOIO
HepeHoca CpeCTB U CIIOCOOOB JICHCTBUS;

7. MeHsTh U yAepKUBaTh pa3Hble NO3UIMH B IMO3HABATEIHHOU
JEeSITeNIbHOCTH.

8. BricTpauBath JIEJIOBYIO u 00pa3oBaTeNbHYIO
KOMMYHHUKAIINIO, U30€erasi JMYHOCTHBIX OLIEHOYHBIX CY)KJICHUU.

I'eomerpus;
BekTopsl  u
KOOPIUHATHI
B
IIPOCTPAHCTB
e

JJMYHOCTHBIC

1. ToToBHOCTP W  CHOCOOHOCTH K  JINYHOCTHOMY
CaMOOMPEACICHUIO, CIOCOOHOCTh CTaBHTh LEIH M CTPOUTH
’KM3HEHHBIC TUIAHbI;

2. T'oToBHOCTh M CIOCOOHOCTH OOecrednTh cede M CBOUM
OJMM3KUM JIOCTOMHYIO KHM3Hb B IIPOILIECCE CAMOCTOSTEIbHOM,
TBOPYECKOH M OTBETCTBEHHOM JIEATEIHHOCTH;

3. ToroBHOCTH M  cmocoOHOCTH  OOywaromuxcs K
CaMOBOCIIUTaHUIO B COOTBETCTBMUC HJeajJaMM TPa’kKIaHCKOTO
00I11eCTBA;

4. MupoB033peHHe, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO

I'eometpus;
BekToper  u
KOOPAUHATHI
B
IIPOCTPAHCTB
e
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pa3BUTHS HayKH HOOIIECTBEHHON MPAKTHKH,

5. TOoTOBHOCT, M CHOCOOHOCTH BECTH JUAIOT C APYTUMH
JIOAbMH, JIOCTMraTh BHEM B3aUMOIOHMMAHUS, HaXOJWUTh
oOIIMe ey U COTPYAHUYATH ISl MXTOCTHKEHHUS,

6. T'OTOBHOCTP W CIOCOOHOCTH K CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEU KHU3HU,

7. T'oTOBHOCTH OOYUAIOIIMXCS K TPYAOBOH MpodeccnoHanibHON
JEeSITEIbHOCTH KaK BO3MOKHOCTH Y4acTHUsSl B PEIICHUU JINYHbIX,
OOIIECTBEHHBIX,  TOCYIApPCTBEHHBIX,  OOIICHAIMOHAIBHBIX
npooeM.

3. COAEP)KAHUE YYEBHOI'O IPEIMETA

HasBanne
paznenos(a)/riaB (bl)
u/nnu TeM(bl) yueOHOTO
peaMeTa

KpaTkoe coneprkanue nporpamMmsl paszzenos(a)/ riaaB(bl) u/uin TemM(bl)
y4eOHOro npeaMera

Mopyab «Ajredpa M Ha4aJIa MATEMATHYECKOI0 AHAJIHU32)

[ToBTOpEHME

Pemenne 3a1a4 ¢ MCMONB30BaHUEM CBOVMCTB YHMCEIN M CUCTEM CUUCIICHHS,
JIETUMOCTH, JIOJIEd M YacTeil, MPOLEHTOB, MOJyJel uuceln. Pemienue
3a7a4 C HUCMOJIb30BAaHUEM CBOMCTB CTENEHEHW M KOPHEH, MHOTOYJIEHOB,
npeoOpa3oBaHUi MHOTOYJIEHOB M JIPOOHO-pAIlMOHAIBHBIX BBIPAKEHUH.
Pemienne 3amau ¢ HMCHOJB30BaHWEM TPATyCHOM Mepbl yria. Moayib
yyucia W ero cBoiicTBa. PemieHue 3agad ¢ MOMOIIBIO YHCIIOBBIX
HEpAaBEHCTB M CHUCTEM HEPABEHCTB C OJIHOM TIEPEMEHHOM, C
MpUMEHEHHEM H300pa’keHUsl YUCIIOBBIX MPOMEXKYTKOB. Perienue 3amau
C  UCIOJIb30BaHHEM  YHCIOBBIX (QYHKIMHA W  UX  TpaduUKoOB.
Hcnons3oBanne CBOMCTB W TpadUKOB JIMHEHHBIX M KBaJIpPaTHUYHBIX
dbynaknumii. ['padudeckoe penieHne ypaBHEHUH 1 HEPABEHCTB.

DJIEMEHTHI TeopHu
MHOKECTB
MaTeMaTHU4eCKOMN JIOTUKU

u
n

[Tonsitue MHOXKecTBa.  XapakTEPUCTHYECKOE CBOMCTBO, SJIEMEHT
MHOXECTBa, ITyCTO€, KOHEUHOE, OeCKOHEYHOe MHOXecTBa. CrocoObI
3ajanusi MHOXeCTB. [lomMHOkecTBO. OTHOIICHUS] TPUHAJICIKHOCTH,
BKJIFOYCHMS, paBeHcTBa. Omepanuu  HaJA  MHOXKECTBAMH,  HX
WUTIOCTPAIIMK ¢ TIOMOIIBI KpyroB Oiiepa. Cu€THbie W HECUYETHBIC
MHOJKECTBA.

HcTtuHHBIE W JIOKHBIE BBICKA3bIBaHMS (YTBEPXKICHHS), OINEpaIluy Ha
BBICKa3bIBaHUSAMH. KBaHTOpHI CYIIECTBOBaHHUS W OOMIHOCTH. AureOpa
BBICKA3bIBAHUH.

3akoHbI JIOoTHKH. OCHOBHBIE JIOTHYECKUE TTpaBuia. PeneHue Joruaeckux
3alad ¢ HCIOJBb30BAaHHEM KpYyroB Dilepa. YMO3aKIIOYECHHUS.
OOocHOBaHME ® JOKa3aTeJIbCTBO B MareMartuke. OrnpeaesieHus.
Teopembl. Buapl  nokazarenscTB. MaremaTuueckas  MHAYKIUS.
YTBepkaeHus: 00paTHOE JaHHOMY, MPOTHBOIOJIOKHOE, OOpaTHOe
OpPOTUBONONOXKHOMY. [Ipu3Hak ©  CBOICTBO, HEOOXOIWMBIE U
JIOCTATOYHBIE YCIOBUSL.

Yucna u BBIPAXKCHUSA

MHoecTBa HaTypallbHBIX, LENbIX, PAlMOHAIbHBIX, IEHCTBUTEIbHBIX
yucesl. MHOXXECTBO KOMIUIEKCHBIX uucell. J[eHCTBUSA C KOMILJIEKCHBIMU
yucinaMu. KomriekcHo conpsbk€HHble uuciia. Moaynb M apryMEHT
yucina. TpuroHoMmerpudeckas (opMa KOMIUIEKCHOTO YHCTIa.

Pagnannas mepa yrma. TpuroHoMmerpuueckas OKpykHoOcTb. CHHYC,
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KOCHHYC, TAHTE€HC U KOTaHTeHC Yncia. TpuroHomerpudeckue Gpopmyssi
MPUBEACHUS M CIOXKEHUS, (GOPMYJbl JTBOWHOTO W TOJOBHHHOTO YIJIA.
[IpeoOpazoBanre CyMMBI U Pa3HOCTH TPUTOHOMETPHUYECKUX (PYHKIUN B
MIPOU3BEACHHUE U 0OpaTHBIE MPEoOpa30BaHMSL.

CreneHb ¢ AeHCTBUTENLHBIM ITOKA3aTelIeM, CBOICTBA cTereHu. Yuco e.
Jlorapudm, cBoiicTBa sorapudma. JlecATHYHBII W HATypaJIbHBINA
J0TapupMBI.

Tox/1ecTBeHHbBIE peoOpa3oBaHUS TPUTOHOMETPUUECKUX,
norapu(MHUECKUX, CTENICHHBIX U UPPAMOHATBHBIX BBIPAKCHHIA.

Merton MaTeMaTHYECKON MHIYKIIAH.

OcHoBHas TeopeMa apudmeTuk. OCTaTKU U CpaBHEHUS. AJITOPUTM
EBxnupa. Kuraiickas Tteopema 00 ocratkax. Manas teopema depma.
Cucrembl CUUCIEHUS, OTJIMYHBIE OT JeCATHYHBIX. DyHKIUA Disepa,
YUCJIO U CyMMa JIeNIUTENIeH HATypalbHOTO YHCIIa.

OcHoBHass Teopema anreOpbl. [IpuBoaMMBIE W  HEMPUBOIUMBIC
MHOTOUJIeHbl. CHuMMeTpudeckue MHoroujeHbl. llemouncrnenneie u
11€7I03HAYHBIE MHOTOYJICHBI.

YpaBHeHust
HEpaBEHCTBA

VYpaBHeHUe, SBISAIOLIEECS CIEACTBUEM JPYroro ypaBHEHUS; YpaBHEHMUS,
paBHOCHJIbHbIE Ha MHOXKECTBE, PaBHOCHWIbHbIE IpeoOpa3oBaHUs
YpaBHEHUH.

Tpuronomerpuueckue, MOKa3aTelbHbIE, jgorapumuyueckre u
UppalMOHalIbHbIE YpaBHEHUS W HEPAaBEHCTBA. THUIBI ypaBHEHWH.
Pemrenne ypaBHeHUI NHEPABEHCTB.

Meton uHTEpBaJIOB Ui pelieHus] HepaBeHCTB. ['paduyeckue MeTObI
peuleHusl ypaBHEHUN U HEPaBEHCTB. PerieHre ypaBHEHHU 1 HEPABEHCTB,
CoJIepXKalIUX MEPEMEHHYIO IO 3HAKOM MOYJIS.

CucreMbl TPUTOHOMETPUUYECKUX, TOKA3aTeNbHbIX, JOTapUPMHUUECKUX U
WppalMOHAIBHBIX ~ ypaBHEHUH. CHCTEMBl  TPUTOHOMETPUYECKHX,
M0Ka3aTeIbHBIX,JOrapu(PMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.
VYpaBHeHUs, CUCTeMBbl ypaBHEHUW C TmapameTpamu. HepaBeHcTBa ¢
rnapaMeTpamu.

Pewmienne ypaBHEHMiIl CTENEHM BbIIE BTOPOM CIELUAIBHBIX BHUIOB.
®opmynel Buera. Teopema besy. JlnodanToBsl ypaBHeHHS. Pemenue
YpaBHEHUH B KOMIUIEKCHBIX YHCIIAX.

HepasenctBa o cpennux. HepaBenctBo bepnyiu.

OyHKINHT

Oynkuust u  e€  cBOWCTBA; HyIM  (QYHKUUH, HPOMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HawuOosnbliee U HauMeHbIIee
3HaueHus: ¢GyHkuu. I[lepuoanueckas GyHKIuS U €€ HAUMEHBIIHMA
nepuoj. Yérueie u Heu€THble GyHKUMU.DYHKIUU «IpoOHAs YacTh
yucna» y = {X} M «1enas 4acTb yucia» y = [x].

B3aumuo oOpatubie pyHKimu. 'paduku B3auMHO 0OpaTHBIX (PYHKIIMA.
Tpuronomerpuyeckue (QpyHKIUU YUCIOBOTO apryMeHTa y = COS X, y =
sin X,y = tg x, y = ctg x. CBoiicTBa U rpaduku TPUTOHOMETPUUECKHIX
¢byakuii. Ob6paTHble TpUTOHOMETpHUYEcKHe (YHKIMU, UX TJIaBHBIC
3HAYEHUs, CBOWCTBA UTPADUKHU.

CrenenHasi, mokasarenbHas, Jorapudmudeckas GyHKIHH, UX CBOHCTBA
U Tpa(UKH.

[IpeoOpazoBanusi rpa@uKkoB (QYHKIUN: CIABUT, YMHOXKEHHE Ha YHCIIO,
CUMMETPHUSI OTHOCUTENIHHO KOOPAWHATHBIX OCEH U Havasia KOOpIUHAT.

OJIEMEHTHI

beckoneuno MaJibIC u OCCKOHEYHO OoJbIIINE YHCJIOBBIC
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MaT€MaTUu4CCKOIro
aHajJn3a

nocinenoBarenbHocTd.  [Ipenenn  4MCIOBOM — MOCIENOBATENBHOCTH.
BeckoneuHo yObIBaroIasi reoMeTprudecKas mporpeccusi.

[onsitue mpenena ¢yHkuuu B Touke. [loHarme mpenena (QyHKUUU B
O6eckoHeuyHOCTH. AcuMOTOTHl Tpaduka ¢GyHKuuU. HenmpepbBHOCTH
¢ynkuuu.CoiicTBa HenpepbIBHBIX (yHkumidi. Teopema Beiiepmrpacca
JUTSL HETIPEPHIBHBIX (DYHKIIUH.

Huddepenuupyemocts ¢ynkmum. IlponsBogHas (GYHKIMHM B TOYKE.
KacarenpHast x rpaduky ¢yHkumu. ['eomerpuyeckuii U (pu3muecKuii
CMbIC  mpou3BoAHON. IlpuMeHeHue mnpou3BOAHON B  (PU3HKE.
[IpowusBoHbIE 3JIEMEHTAPHBIX byHKIMA. IIpaBuna
mddepeHInpoBaHuUsI.

Bropas npousBoHast, €€ reoMeTpuIecKuid U (PU3MIECKHiA CMBICI.

Touku »skcTpemyma (Makcumyma u MuUHUMyMa). HccnenoBanue
JJIEMEHTapHbIX (YHKIUMH Ha TOYKM OHKCTpeMyMma, HauOojbllee U
HAWMMEHBIIIEE 3HAYCHHUSIC TOMONIBIO Mpou3BogHOM. IlocTpoenue
rpagukoB  QyHKUMH €  TOMOUIBIONPOM3BOAHBIX.  [IpumeHnenue
MIPOM3BOJHOM TpH pElIEHUH MPHUKIAJHBIX 3aJadyHa MaKCUMyM H
MUHHUMYM.

[lepBooOpa3znas.  Heompenenéunsiii  unTerpan.  IlepBooOpasHbie
aneMeHTapHblx  GyHKiui. [lnomaap KpUBOJMHEHHOW  Tpameuuu.
®opmyna Hetotona-Jleitonuna. OnpenenéHuplii uHTErpai. Beruncnenue
MJI0Ma e TUIOCKUX (UTypH OOBEMOB Tel BpAIICHUS C TOMOIIBIO
UHTerpana.

JnbdepennnanbHble ypaBHEHUSI IEPBOTO U BTOPOTO MOPSIKA.

Cratuctuka U Teopus
BEPOSITHOCTEH, JIOTUKA H
KOMOMHATOpUKA

[IpaBuno mnpousBenenus B  koMmOuHatopuke. Coeaunenus 06e3
noBTopenunii. Coueranust u ux cBoricrea. bunom Hetorona. Coenunenus
C IOBTOPEHHUSIMH.

BepostaocTs coObiTHs. CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH.
[IpoTuBOTIONIOKHBIE COOBITHS. YCIOBHas BEpPOSATHOCTh. HeszaBucHMBbIE
coopiTus.IIpon3zBeieHne  BEPOATHOCTEH  HE3aBUCHUMBIX  COOBITHIA.
®opmyna bepnynnu. @opmyna noiaHou BepositTHocT. Popmyna balieca.
BeposTHOCTHOE POCTPAHCTBO. AKCHOMBI TEOPHH BEPOSTHOCTEH.
JluckpeTHble cilydaiiHble BEJIMYMHBI U UX pactpenesneHus. COBMECTHBIE
pactpenenenus. Pacripeaenenrne cyMMbl U IPOU3BEACHHS HE3aBUCHUMBIX
CIy4allHbIX BEIWYMH. MareMarudeckoe OXHIAaHWE U JIUCIIepCus
ClIy4ailHOM BelW4YuHbl. MartemaTudyeckoe OXUAAHUE U JUCIEpPCHUs
CYMMBI CITy4allHbIX BEJIMYMH.

bunapnas  ciywailHas ~ BenMuYMHA,  pacnpeielieHue  bepHyuiM.
I'eomeTrpuueckoe pacnpeznenenne. bBUHOMHAIbBHOE paclpeiesieHue U €ro
CBOMCTBA.

HenpepbiBHble ciydaiiHble BeIMYMHBL. [IJOTHOCTH  BEPOSATHOCTH.
OyHkuusa pacupeneneHus. PaBHoMepHoe pacnpeiesneHue.

Hopmansnoe pacnpenenenne. @ynkums Jlammaca.  [lapamerpsl
HOpPMaJIbHOTO  pacnpeneneHusi. llpumepsl  ciydallHBIX — BEJIMYUH,
NOMYMHEHHBIX HOPMAJIBHOMY 3aKOHY (MOTPEIIHOCTh U3MEPEHH, poCT
YEIIOBEKA).

3akoH 60bIIKX YKce. BEIOOpOUHBINH METO U3MEPEHHs BEPOSITHOCTE.
Ponp 3akoHa OONBIIKMX YKceN B HAyKE, MPUPOJIE U 0OIIEeCTBE.
Koppensimuss nByx cnydaiiHbix BenuuyuH. [loHsiTHe 0 koadduiuente
KOPPEJIALHH.
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TexkcToBble 3a7aun

[Ipocreiiiue mpakTUYEeCKHEe W JKOHOMHUECKHE 3aJadyd. 3aJadyud  Ha
MPOLIEHTHL. 3aJa4ll C IKOHOMUYECKHUM COJIEp)KaHUEM Ha TIPOICHTEHI.
ColHaJbHO-)KOHOMHUYECKHE 3aJadyd. OKOHOMHYECKHME 3aJadd Ha
(dopmynel. 3a1auun Ha paboTy, HA TPOU3BOAUTEIHLHOCTh TPY/Ia, Ha CMECH,
CIIJIaBbI 1 ABUKCHUC. BKJIaI[BI, erILI/ITBI, 6aHKI/I n HpOLIeHTBI

Ucropus " METObI
MaTeMaTUKU

Bermarompecs mMareMaTHKM M UMX BKJIAJ B pa3BUTHE Hayku. Pa3Butue
MareMatuku B Poccun. Meroasl pelieHuss MaTeMaTUYECKHX 3ajad:
rpadu4ecKnii, aHATUTHYECKUI M YHCIICHHBIM.

Moayas «I'eomerpus»

IToBTOpEHUE

[ToBTOpenue. Permenne 3amad ¢ HMCIOJIB30BAaHUEM CBOWCTB (UTYp Ha
IUIOCKOCTH. PemieHne 3ajad  Ha J10Ka3aTeIbCTBO M MIOCTPOEHHUE
KOHTpIpUMepoB. [IpuMeHeHue MNpocTeHIIMX JIOTUYECKUX IPABUIL
Pemenne 3amau ¢ HCHOJIB30BAHHEM TEOPEM O TPEYroJbHUKAX,
COOTHOILIEHUH B NMPSAMOYTOJbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3AHHBIX C
YeThIpeXyrojibHUKaMH. PerieHne 3agady ¢ HCHOJIB30BaHHEM (PAKTOB,
CBA3aHHBIX C OKpYKHOCTsMU. Pemenue 3amay Ha u3MepeHUS Ha
IJIOCKOCTH, BBIYMCIICHUS JUIMH W Iulomaznei. Pemenme 3amau ¢
MTOMOIIBIO0 BEKTOPOB U KOOPAMHAT.

Harnsgnas crepeomerpusa. Ilpusma, mnapamenenunen, nupamuia,
TeTpa’Ip.

I'eomeTpus

OCHOBHBIE  TOHATUS TE€OMETPUM B  IPOCTPAHCTBE. AKCHOMBI
CTEPCOMETPUN U CIICACTBUA N3 HUX. IlonsitTie 00 aKCHOMATHYECKOM
METO/IE.

Teopema  Menenas s terpadapa. IloctpoeHune — cedeHHit
MHOTOTPAaHHUKOB MeETOJIOM cliefioB. lLleHTpanbHOE NpPOEKTUPOBAHUE.
[TocTpoenne cedyeHnii MHOTOTPAHHUKOB METOJOM MPOECKIIUM.
CkpemuBaromiecs: mpsiMble B MPOCTPAHCTBE. YTOJN MEXIY HUMHU.
MeTonpl  HaXO0XACHUS  PACCTOSIHMM  MEXAYy  CKPEHIMBAIOUIMMUCS

TIPSIMBIMH.
TeopeMbl 0 TapaJIENTFHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
[TapamnensHoe MTPOCKTUPOBAHUE u n300pakeHne ¢duryp.

['eomeTpuueckune Mmecta TOYEK B POCTPAHCTBE.

[lepnengukynsgpHocte  OpssMOMl M MIOCKOCTU.  OpTOroHaIbHOE
npoektupoBanue. Hakimonnele u npoekuun. Teopema o Tpex
NEepHEHANKYIIApax.

Bunsl terpasapoB. OpTOUEHTPUUECKUI TETpa’ip, KapKacHbIM TETpasp,
paBHOTpaHHBIM TeTpadp. lIpsMoyrosibHbIM TeTpasap. Meauansl u
OuMeMaHbl TeTpadapa.

JlocTpauBanue TeTpasapa 10 napasuiesenuIea.

Paccrosinus mexay gurypamu B npoctpanctse. OOmMiA eprneHaAuKyIsp
JIBYX CKPEILUBAIOLIUXCS MPAMBIX.

Yriuel B npoctpaHcTBe. llepnengukynsapusie mnockoctu. Ilnomans
OPTOTOHANILHOM Tmpoekuuu. [leprneHauKylIspHOE CEYEeHUE MPU3MBL.
Tpexrpannsli W MHOrorpaHHslii yroy. (CBOWCTBa IUIOCKHX YIJIOB
MHOrorpaHtoro yria. CBoWcTBa IIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPaHHOTO
yria.

Buner mHOrOorpanuukoB. Pa3sepTku MHOrorpanHuka. Kpargaiimue nmyru
Ha TIOBEPXHOCTH MHOTOI'PaHHUKA.

Teopema Oiinepa. IlpaBunpHbIE MHOrOrpaHHUKH. JIBOWCTBEHHOCTH
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IIpaBUJIbHBIX MHOTOTPAaHHUKOB.

[Ipusma. [Tapamienenunen. CaoiicTBa napajuieenunesa.
[IpssMoyronpHeIii Mapasuienenumnel. HakioHHbIe IPU3MBIL.

[Mupamupna. Buael nupamua. OaeMEHTHl NPABUIBHOM MHpaMHBIL.
[Iupamuzpl ¢ paBHOHAKJIOHEHHBIMU peOpaMu U IPaHsIMH, UX OCHOBHBIE
CBOMCTBA.

[Inomaau noBepXHOCTEW MHOTOTPAaHHUKOB.

Tena BpameHus: MWIMHAD, KOHYC, map U cdepa. CedeHus MUIMHIPA,
KoHyca ¥ mapa. [IlapoBoil cerMeHT, IIapoBOM CIIOHM, IIAPOBOM CEKTOP
(konyc).

VYcedeHHas nupaMuia ¥ yCEUEHHBIN KOHYC.

DnemeHTHl chepudeckoit reomerpun. KoHndeckue ceueHusl.
KacarenbHble mpsiMble U TJIOCKOCTH. BriricaHHble U onucaHHbIE CEPBHI.
Kacaromuecs chepsl. KomOuHaimu ten BpamieHusl.

[Tonsitne o0bema. OO6beMbl MHOTOTpaHHUKOB. OOBEMBI TEJ BpalllEHUS.
AxcuoMbl oObema. BbiBog Qopmyn 00bEMOB  NPSAMOYTOJIBHOTO
napajuiesienuneaa, Npu3Mbel U nupaMusl. QopMysbl Ui HAXOXKICHUS
o6bema terpasapa. TeopeMbl 00 OTHOIIEHUAX 0OBEMOB.

[Ipunoxxenust HHTErpana K BHIYMCIEHUIO 00BEMOB M MMOBEPXHOCTEN Tel
Bpamenus. [lnomans chepuueckoro mosca. O0beM MIAPOBOTO CIIOS.
[Ipumenenre 06beMOB IPU PELLICHUH 3a/1a4.

[Tnomane chepsr.

Pa3BepTtka munmHapa M koHyca. Ilmomians MoBEepXHOCTH IMIIMHIpPA U
KOHYyca.

KoMOuHaim MHOTOrpaHHUKOB M T€J BpalleHUs.

[Tomobue B mpoctpancTtBe. OTHOIIEHWE OOBEMOB | IUIOMIAICH
MMOBEPXHOCTEH MOJOOHBIX (pUryp.

JIBI>KEHUS B IPOCTPAHCTBE: MapaUICNbHBIM IEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO  IUIOCKOCTH, LIEHTpalbHas  CHUMMETpUs, IOBOPOT
OTHOCHUTEIBLHO MPSAMO.

[Ipeo6pazoBanue nonodus, romoreTHs. Pelmenue 3a1ad Ha MIOCKOCTH C
UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

BexTopsl 1 KOOpAUHATHI B
MIPOCTPAHCTBE

BexTopsl u koopauHathl B mpocTpancTBe. CymMMa BEKTOPOB, YMHOKEHHE
BEKTOpa Ha 4YHCJIO, Yroll Mexay Bekropamu. KomnmneapHele u
KOMIUTaHapHbIe BeKTOPHI. CKalsipHOE Mpou3BeieHNe BEKTOpoB. Teopema
O pasJOKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BEKTOPaM.
CkansipHoe mNpou3BEJCHHE BEKTOPOB B KoopauHaTax. [Ipumenenwue
BEKTOPOB IMpH pEHICHUH 3a/lad Ha HAXOXXJCHHE PACCTOSHUH, JIHH,
iomiaield 1 00bEeMOB.

VYpaBHeHHE IUIOCKOCTH B MPOCTpPAaHCTBE. YpaBHeHUE cdepbl B
npoctpancTtBe. Dopmyra A BHIYUCICHUSI PACCTOSHUS MEX]y TOUKaMU
B ITPOCTPAHCTBE.

4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPE/IMETA
Monyab «Aaredpa 1 Ha4aJIa MATEMAaTHYECKOI0 aHAJIM3a»

npeamMeTa

No Pasmen / rnmaBa/ Ttema yueOGHoro | Kom- | OcHOBHBIE  BHABI  JI€ATEIHHOCTH

BO oOyyaromuxcs (Ha YpOBHE
YacoB | YHUBEpCAIbHbBIX YUEOHBIX JIeHCTBHIA)

10 kaacc/ 1 rox o6y4enus (140 yacos)

I'nasa 1. Aareopa 7-9 kiaccos | 11 |PemaTL 3aJla4¥ C HCNOJIb30BAHUEM
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(moBTOpEHUE)

CBOMCTB YHCEI M CHCTEM CHHCIICHHUA,

1. JlmarsocTuyeckuit cpes 1 JeNMMOCTH,  JOJI€M M 4acTeu,
2. Anrebpandeckue BBIpaKCHUSI. 1 IPOLECHTOB, MOjayjel uducen. Pemars
JIuneliHbIE ypaBHEHUS U CHUCTEMBI 331a4d C HCIIOJIb30BAHMEM CBOMCTB
YpaBHEHUI CTEIIEHEN W KOPHEH, MHOTOYJIEHOB,
3. Yucioseie HEpaBEeHCTBA u 1 npeoOpa3soBaHUil  MHOTOYIEHOB U
HEPABEHCTBA IIEPBON  CTENEHH C APOOHO-PALMOHANIBHBIX  BBIPAXKEHHUM.
OJHNM HEU3BECTHBLIM Pemare  3amaum C  IIOMOUIBIO
4. JIuaennas u KBaJlpaTUyHas 1 YHCJIOBBIX HCPABCHCTB M CHCTEM
GyHKLUH. HEPaBEHCTB C OJHOW IIEPEMEHHOH, C
5. KBanpatueie kopHu. KBagpaTHbie 1 HPUMCHCHUEM M300paKCHH
YpaBHEHHSI. YHUCIIOBBIX INPOMEXYTKOB. Pemiats
6. KBagpaTHbIC HEPABEHCTBA. 1 3a/la4d C HCIOJIb30BAHUEM YHMCIIOBBIX
7. CaoiicTBa u rpaduku QpyHKIHUI. 1 byHKIHit n ux rpauKoB.
8. Tporpeccnn " CILOKHBIC 1 Hcnonb3oBath cBocTBA U TpaduKu
IIPOLICHTBL JMHENHBIX U KBaJAPATUUHBIX QYHKIUI.
9. Hauana craTieTHKLL 1 I'paduueckoe pernieHne ypaBHEHHH U
10. MHOKECTRA. 1 HEPaBEHCTB. Apudmernueckas
11. Jloruka 1 TPOrpeceHs.
I'eomerprueckas porpeccusl.
CtpouTh OTpULIAHHE MPEATIOKEHHOTO
BBICKA3bIBAHUS.
HaxomuTte MHOXXECTBO HCTHUHHOCTH
MIPEMIOKEHUS C IEPEMEHHOM.
[TonumaTth CMBICH 3aImce,
UCIOJIB3YIOUINX KBAaHTOPHI OOIIHOCTH
U CYIIECTBOBAHHS.
OnpoBeprarb JIO)KHOE YTBEp)KICHHE,
MPUBOIS KOHTpPIIpUMED.
Ucnonb3oBarh TEPMUHBI
«HEO0OXO0ITUMOY U «JIOCTATOUHO.
I'naBa 2. /leiumocthb uncel 7 [IpuMeHATH CBOMCTBA CYyMMBI,
12. Ilonsatue nenmumoctu. JleIMMOCTH 1 Pa3HOCTH U
CYMMBI ¥ IPOU3BEICHHUSL. MIPOU3BE/ICHUS YHCEeIl IPU PELICHUN
13. JleneHue ¢ ocTaTKOM. 1 3aja4. HaxoauTh ocTaTku OT JeeHus
14. [Ipu3Haku neIUMOCTH. 2 pa3IMYHbIX YHCIOBBIX
15. CpaBHEHHSI. 1 BBIpQXCHUH (B YaCTHOCTH, CTCIICHEH )
16. Pemienne ypaBHeHMII B  LIENIBIX 1 Ha HaTypaJbHbIC YMCJIA.
yHCcax. Jloka3bIBaTh CBOMCTBA JETUMOCTH Ha
17. | Kontpoabuas paGora Ne 1 mo |1 3 uHa9. JleMoHCTPHpPOBATH

Teme: deanmocTs Yncen

IIPUMEHEHHE IPU3HAKOB

Y CBOMCTB JIEJIMMOCTH IIPU PELICHUN
3aj1ad.

OOBACHATH CMBICT IOHSTHS
«CpaBHEHHE» U TEOPUU CPABHEHUM.
IIpuBOAUTH IPUMEPHI IPUMEHEHUS
CBOWCTB CPaBHEHMI IIPU PEILICHUH
3a/1a4 Ha JECJIIUMOCTbD.

Hcronp30Bath NpU PELICHUH 3a4a4
U3YUYCHHBIE CIIOCOOBI pelIeHuUs
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YpaBHEHUH IIEPBOM U BTOPOU
CTEIIEHU C JBYMs HEU3BECTHBIMU B
LEJIbIX YHCIIaxX

I'naBa 3. MHorou4JieHsbl. 10 BbInonHATE AesieHne yroakoM (MiIu
Aurredpanyeckue ypaBHeHHUsl. 1o cxeme ['opHepa) MHOrousIEHA.
18. MHoro4iieHn1 oT OJHOTO 1 PackiagpiBate MHOTOUWIEH
IIEPEMEHHOTO. Ha MHOXUTEIIN.
19. Cxema ['opHepa. 1 OneHuBaTh 4UCIO KOPHEH LIEI0ro
20. | Muorowien P(X) W €ro KOpeH.. 1 anredpanvecKoro ypaBHeHust (He
Teopema be3y. BBIIIE YeTBEPTOUN CTETICHU ).
21. Anrebpandeckoe ypaBHEHHE. 1 Omnpenensits KpaTHOCTH KOpHEit
CJIGI[CTBI/IG 13 TEOPEMBI Eegy' MHOT'OYJICHA (He BBIIIIC quBépTOf/’I
22. Pemenue anredpanvecKkux 1 CTCTICHH).
YpaBHEHMH  pa3loKEHHeM  Ha Hcnonp30BaTh yMEHUE AETIUTH
MHOSKHTEITH. MHOTOYJIEHBI C OCTaTKOM JJIst
23. CHMMeTpHYeCKHe MHOTOYJICHBI 1 BBIICJICHHS LIETIOH acTH
24. | MHOTOWIEHBI ~ OT  HECKOJBKHX 1 areOpaueckoi 1podwu. )
IIepEMEHHBIX. [TpuMeHsTh pa3aIu4HbIE TPUEMBI
25. | ®opMymbI COKpAIIEHHOTO 1 PCIICHUS TIEIBIX
YMHOKEHHS I cTapimx anredpandyeckux ypaBHEHUH (He BbILIE
crerneneii. BruaoM HBOTOHA. 4eTBEPTOM CTETEHN): 000D LETBIX
26. | CucreMsl ypaBHEHHIA. 1 KOPHEH, pasioKCHNC
27. KonrposbHasa paGora Ne 2 mo Ha MHOMKHTCIIH (BKmIOFaT METOA
Teme: T — HeonpeAenEHHBIX KOYPPHUIINEHTOB);
Anredpanyeckue ypaBHeHUs. TIOHIDKCHHC CTCIICHH, .
MOJICTAaHOBKA (3aMEHa IMePEMEHHO).
HaxomuTh 4HMCIOBBIE TNPOMEXYTKH,
coJiepXkKaliue KOpHH anredpanyeckux
YpaBHEHUH.
CoueraTb TOYHBIE M NPHUONTHKEHHBIE
METOJbl JUIsl pEIIEHUs] BOIPOCOB O
yuciae  KOpHEH  ypaBHeHUs  (Ha
OTpE3Ke).
[IpuMmeHsATh  pa3ivMyHble  CBOMCTBA
peLeHus CHCTEM YpaBHEHUH,
CoJiepXkKallluX YpPaBHEHUS  CTEIEHU
BBIILIE BTOPOH, JUIs pelIeHus 3a/1a4.
B03BoaNTh IByUJIEH B HATYpaJIbHYIO
CTETIEHb.
ITonb3ysce TpeyronpHukoM [lackains,
HaXOJUTh OMHOMUAJIbHBIE
K02 PHUITUEHTBI.
Pemiate TekcTOBBIE 331241 C
IIOMOILBIO COCTaBJICHUS YPAaBHEHHIH,
UHTEPIPETUPYS PE3YIBTAT C
Y4E€TOM OI'PAHUYEHUN YCIIOBUS
3a/1a4M.
I'maBa 4. Crenenb ¢ AefiCTBUTEIbHBIM 11 Haxomuth cymMmMy O€CKOHEUHO
MmoKa3arTeJieM. yObIBaroLIei reoMeTpuyecKon
28. ‘ JlelicTBUTEINIbHBIE YHCIIA. 1 nporpeccuu. IlepeBoauTs
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29. BeckoneuHo yObIBaromias 1 OCCKOHEUHYIO MEPUOINICCKYIO IPOOh
reOMETPUYECKasi POTPECCHsT B OOBIKHOBEHHYIO JIpO0b.
30. Apudpmernueckuii KOPEHb 4 [IpuBoauTh IpUMeEpHI (HaBaTh
HaTypaJIbHOM CTENEHU oTpeienenne) apupMeTHIecKux
31. Crenenb C palUMOHAIBHBIM U 4 KOpPHEHN HAaTypaJbHOU CTENCHH.
JCHCTBUTEILHBIM IMOKA3aTEIISIMU [osicHATh Ha IpUMeEpax MOHITHE
32. KOHTpOJ]],Haﬂ paﬁoTa Ne 3 1no 1 CTEIEHH C JIOOBIM AEHCTBUTENLHBIM
Teme: Crenenpb c IIOKa3aTeJIeM.
JeHCTBUTEJIbHBIM MOKa3aTeJIeM. IIpnmensiTh paBnita ICHCTBHH C
paauKaliaMu, BEIPOKCHHUSIMH CO
CTCTICHSIMH C PAIIHOHATBHBIM
nokazaresieM (JI00bIM
NeWCTBUTENLHBIM TIOKA3aTesIeM) TIpu
BBIYHCIICHUSX U TIPE0Opa30BaHUIX
BBIPAKEHUM.
Jloka3bIBaTh TOXKIECTBA, COJEPIKAILINE
KOpEHb HATypaJbHOW CTETICHU
CTETICHH C JTFOOBIM JICHCTBUTEITHHBIM
MoKasareseM, IPUMEHSISI pa3TNIHbIC
CIOCOOBI.
[TpuMeHsITh yMEeHHSI TPeoOpa30BIBATH
BBIPKEHUS M JIOKA3BIBATh TOXK/ISCTBA
IIPH PEIICHNH 33124 MTOBBIIIEHHOM
CJI0KHOCTH.
I'naBa 5. Crenennas gyHkuus 16 [To rpadukam creneHHbIX QyHKIMH (B
33. Crenennas (yHKIus, €€ CBONCTBA 2 3aBHCHMOCTH OT TIOKa3aTelis CTEIICHH)
U rpaduk OTIMCHIBATh UX CBOMCTBA
34. B3aumHo  oOpaTHBIe  (YHKIIHH. 1 (MOHOTOHHOCTb, OTPaHUYEHHOCTb,
CnosxHas QyHKIMS. YETHOCTb, HEUETHOCTB).
35. JIpoOHo-uHelHast GyHKIIHS. 1 CtpouTh cXeMaTH4eCKH Tpadux
36. PaBHOCWIIBHBIE ~ ypaBHEHUsT WU 3 CTENIEHHON (DYHKIIMH B 3aBUCUMOCTH
HEpaBEHCTBA OT NMPUHAAIC)KHOCTH MOKa3aTeNs
37. UppanuoHanbHble yPaBHEHHS H HX 4 CTENeHH! (B aHAIUTUYECKOM 3amnucu
CUCTEMBI paccMaTpuBaeMoil PyHKIIUHN) K
38. HppanmonaibHple HEpaBEHCTBA H 4 OAHOMY M3 paCCMaTpUBAEMbIX
HX CHCTEMBI YHUCIIOBBIX MHOKECTB (TpU
39. | Kourpoabnasi padora Ne 4 mo 1 HOKa3aTeysX, MPUHAVICIKAINX

Teme: CreneHHasi QyHKUIMSA

MHOYKECTBY LIEJIbIX YHCEI, IPU
JrOOBIX 1eHICTBUTENBHBIX
NOKa3aTessiX) U NepeunucisTh e
CBONCTBA.

Onpenensts, ABaseTCs M1 QyHKLIUA
00paTUMOH.

Crtpourts rpaduk crnoxHoit GpyHKIUY,
JIpOoOHO-palMOHATLHON (QYHKIH
3IIEMEHTAPHBIMH METOJJAMH.
[TprBOANTE MPUMEPHI CTETIEHHBIX
GyHKIU (3aJaHHBIX C TOMOUIBIO
(bopmynbl uu rpaduka),
o01aJarouX 3aJaHHBIMH CBOMCTBaMU
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(manpumep,

OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI
MIEPEUYUCIICHHBIX CBOWCTB.
AHanmu3upoBaTh MOBEACHUE PYHKIIMHA
Ha pa3IMYHBIX y4acTKax 00JIaCTH
ONpEEIICHNUs, CPABHUBATH CKOPOCTHU
BO3pacTanus (yObIBaHUs) (QyHKIUH.
DopMyIMpOBaTH ONPEAETICHUS
MEPEYUCIICHHBIX CBOWCTB.
Pacno3naBatb paBHOCUIIBHBIE
npeoOpazoBaHus,

npeoOpazoBaHus, MPUBOISAIIUE K
YpaBHEHUIO-CJIE/ICTBUIO.

Pemats npocreimme
UppalMOHAIIbHBIE YPaBHEHUS,
MppalMOHAJIbHbIE HEPABEHCTBA U UX
cuctembl. Pacnio3HaBaTh rpaduku u
CTPOUTH IpapMKu CTEIEHHBIX
GbyHKIMHA, U3y4aTh CBOMCTBA (QDYHKIIMHA
1o UX rpaduKam.

DopMyIUPOBATH TUIOTE3BI O
KOJIMYECTBE KOPHEN YPABHEHUH,
COZIepIKaIUX CTETICHHBIC (DYHKIIUH, U
MIPOBEPSATH UX. BRIMOIHATD
npeoOpa3oBaHusl rpaUKOB
CTENEHHBIX (PYHKIHI: apayIebHbII
MepPEeHOC, pacTsHKeHne (CHKaThe) BIIOJIb
OCH OpauHaT (MOCTpOeHHE rPaduKOB C
MOAYJISIMU, IOCTPOEHUE Tpaduka
00paTHO# (YHKITNN).

[IpuMeHsATHh CBOMCTBA CTENIEHHOM
GyHKIMY NIPU PELICHUH TPUKITIATHBIX
3a]a4 U 3a]1a4 MMOBBIIIEHHOM
CJIOKHOCTHU

I'nasa 6. [loka3zareinbHasi QyHKIMs 12

40. [TokazarenpHass  ¢yHKOusg, €€ 1
CBOWCTBA ¥ rpaduK

41. ITokazarenbHbIe ypaBHEHUSI. 4

42. [Toka3aTenbHbIC HEpABEHCTBA. 4

43. Cucremsl MOKa3aTeNIbHBIX 2
ypaBHCHHI U HEPABCHCTB

44, KonrposabHasa pabora NeS mo 1

Teme: IlokazareabHass QyHKIUSA

ITo rpadukam mokazaTebHON
(GbyHKIMH ONUCHIBATh €€ CBOICTBA
(MOHOTOHHOCTb, OTPAHUYEHHOCTB ).
[TpuBOIUTH IPUMEPHI TOKA3ATEIBHON
byHKIMH

(3a1aHHO C MOMOIIBIO (HOPMYIBI UITU
rpaduka), obnanaromniei 3alaHHBIMA
CBOMCTBaMU (HaIpH-

Mep, OTpaHUYEeHHOCTH). Pa3bsacHATH
CMBICIT IEPEYNCIIEHHBIX CBOMCTB.
AHanu3upoBaTh MoBeACHNUE (DYHKIIHIMA
Ha Pa3IMYHBIX ydacTKax o0nacTu
OTIpe/IeNieH s, CDaBHUBATH

CKOPOCTH BO3pacTaHus (yObIBaHUS)
¢bynkuii. DopmynupoBartb
OTIpeJIeNIeHHs] IEPEUNCICHHBIX
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CBOMCTB.

Pewats npocrenime nokasareabHble
YpaBHEHU,

HEPABEHCTBA U UX CUCTEMBI.

PemaTh nokasaTenbHble ypaBHEHUS
METO/IaMU PA3JI0KEHUS Ha
MHOYKUTEIH, CIIOCOO0M 3aMEHBI
HEU3BECTHOTO, C UCIIOJIb30BAHUEM
CBOMCTB (D)YHKITUH, pEeIIaTh
YpaBHEHUS, CBOASIIUECS K
KBaJIpaTHBIM, UpPaLlMOHATIbHBIM.
PemaTh nokaszaTenbHble ypaBHEHUS,
MPUMEHSISI pa3IMYHbIE METO/IbI.
PacrioznaBath rpaduku U CTpOUTH
rpaduk nokasareabHON QyHKIUH,
UCIIOJIB3YSI TPaOonOCTPOUTEINH,
U3y4aTh CBOMCTBA (YHKLUHU IO
rpadukam. PopMyIupoBaTh THIOTE3bI
0 KOJINYECTBE KOPHEU

YpaBHEHUH, COAEPKAIIUX
MoKa3aTelnbHy0 QYHKIUIO, U
MIPOBEPSTH UX.

BrimonHsaTe npeobpa3zoBanus rpaduka
MoKazareib-

HOM (D)YHKITMU: TTapajuieTbHbBIN
MepPEeHOC, pacTshKeHue (CHKaThe) BIIOJIb
OCH OpAuHAT (MIOCTPOCHUE

rpauKoB ¢ MOAYNISMHU, TOCTPOCHHE
rpaduka oOpaTHON YHKIIHNH).
[IpuMeHsATHh CBOMCTBA MOKA3aTEIbLHOM
GyHKIMY NIPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]1a4 MOBBIILIEHHOM
CJIOHOCTH.

I'nasa 7. Jlorapudmuyeckass pyHkius 17

45. Jlorapudmsl 1

46. CaoiicTBa sorapudmoB 2

47. JlecsiTuunple W HaTypajbHbIC 2
norapudmsl. Dopmyna nepexoa.

48. [IpeobpazoBanue 2
JOrapu(PMUUECKUX BbIPAKEHUI

49. Jlorapudmuueckas GyHKus, e 1
CBOMCTBa U rpaduk

50. Jlorapudmuueckue ypaBHEHHS H 4
UX CUCTEMBI

51. Jlorapugmuueckiue HepaBEeHCTBA U 4
UX CUCTEMBI

52. KonTposabnas padora Ne6 mo 1
TEME: Jlorapupmuueckan
GyHKuus

BrinosHsTh IpocTeiime
npeoOpa3oBaHus JorapuGMUIECKUX
BBIPAYKEHUI! C UCIIOJIb30BAHUEM
CBOMCTB JIOTapr(pMOB, C TOMOIIIbIO
dbopmyn nepexona.

[To rpaduxy norapudpmudeckoi
(GyHKIMH ONUCHIBATh €€ CBOICTBA
(MOHOTOHHOCTb, OTPAHUYEHHOCTB ).
[TpuBOIUTH IPUMEPHI
norapu@Muueckor GyHKINH
(3a1aHHO ¢ MOMOIIBI0 (HOPMYIBI UITU
rpaduka), obmamaromiei 3aJaHHBIMU
CBOMCTBamMU (Harpumep,
OTpaHUYEHHOCTH). Pa3bscHATH CMbICT
MEPEYUCIICHHBIX CBOICTB.
AHanu3upoBaTh MoBeACHNUE (DYHKIIHIMA
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Ha pa3IMYHBIX y4acTKax 00JIaCTH
OIIpE/IeNICHNUs, CDABHUBATH

CKOPOCTH BO3pacTaHus (yObIBaHUs)
¢bynkuii. DopmynupoBartb
OTIPEJENICHUS IEPEUNCIICHHBIX
CBOWCTB.

Pewars npocreimme
norapuMuUecKre ypaBHEHUS,
JorapupMUUECKUEe HEPABEHCTBA U UX
cucteMsbl. Pemats norapudmudeckue
ypaBHEHUs pas-

JMYHBIMU METOJAMHU.

PacnioznaBath rpauku U CTpOUTH
rpaduk sorapupmudeckon QyHKINH,
UCIIOJIB3YSI TPaonOCTPOUTEINH,
M3y4aTh CBOMCTBA (PYHKLUU IO
rpadukam, GopMyIHpoBaTh TMIIOTE3BI
0 KOJINYECTBE KOPHEH YpPaBHEHUH,
CoJIepKaNuX JorapuGMUIECKYIo
(GyHKIMIO, U TPOBEPATH UX.
BrimonHsaTe npeobpa3zoBanus rpaduka
norapuMudecKoit

(GyHKIMH: TapalljiebHbIN epeHocC,
pacTspkeHue (cokaTtue) BI0JIb OCH
opauHaT (mocTpoeHue rpadukoB ¢
MOJyJISIMH, IOCTPOCHHE TpauKa
00paTHO# (QYHKIHN).

[IpumensaTh cBOMCTBA
Jorapu(MUIecKo PyHKIIUU TTPU
pelIeHNH IPUKIIAIHBIX 3a/1a4 U 3a7a4
MOBBIIEHHON CJIOKHOCTH.

I'naBa 8. Tpuronomerpuyeckue 23

¢bopmy.ibl

53. Pannannas mepa yria 1

54, [ToBopoT TOYKM BOKpYr Havaia 1
KOOPJIMHAT

55. Omnpenenenne cuHyca, KOCUHYca U 2
TaHI'eHCa yIJia

56. 3HaKM  CHHYycCa, KOCHUHYyca U 1
TaHI'eHCa

S7. 3aBUCHUMOCTb  MEXKIY CHHYCOM, 2
KOCHHYCOM M TaHT€HCOM OJIHOTO U
TOTO K€ yIJiia

58. TpuroHomeTpuyeCKue TOKIAECTBA 2

59. CuHyc, KOCHHYC U TaHI'€HC YIJIOB 1
U —a

60. DopMyIIbl CIOKEHUS 2

61. CuHyc, KOCUHYC M TaHI€HC IBOM- 2

HOTO yria

[TepeBOoIUTH TPATyCHYIO MEPY B
paauaHHyo u oOpaTHOo. Haxonute Ha
OKPY)KHOCTH TIOJIOKEHUE TOUKH,
COOTBETCTBYIOIICH JTAHHOMY
JercTBUTENbHOMY ynciy. Haxonuts
3HAKW 3HAYCHHUH CHMHYCa, KOCUHYCA,
TaHreHca YHUCIa.

BBISBISTE 3aBUCUMOCTD MEXKIY
CHUHYCOM, KOCUHYCOM, TAHT€HCOM
OJIHOTO U TOTO k€ yria. [IpumeHsTs
JIaHHBIE 3aBUCHUMOCTH IS
JIOKa3aTeJIbCTBA TOKIECTBA, B
YaCTHOCTH Ha ONPEAEIEHHBIX MHO-
JKeCTBax.

[TpumeHsITh IpU MpeoOpa3zoBaHUIX U
BBIYHUCTICHUSIX (DOPMYIBI CBSI3U
TPUTOHOMETPHUECKUX (PYHKIIMIA YTTIOB
a 1 —a, GopMYIIbI CIOXKEHUS,
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62. CuHyC, KOCUHYC U TaHI'€HC I0JIO- 2 (opMyIbl TBOMHBIX U MOJIOBUHHBIX
BHUHHOTO yriia yII10B, (OPMYIIBI IPUBEICHUS,

63. DopmyIbl TPUBEACHUS 2 (bOpMyITBI CYMMBI U Pa3HOCTH CUHY-

64. Cymma © pa3HOCTh  CHHYCOB. 2 COB, CYMMBI U Pa3HOCTH KOCHHYCOB,
CyMMa ¥ pa3HOCTh KOCHHYCOB NPOM3BEICHUSI CHHYCOB M KOCHHYCOB.

65. [Ipoussenenue CHUHYCOB u 1 Jloka3pIBaTh TOX/1€CTBA, IPUMEHSS
KOCHHYCOB. pa3IMYHBIE METO/IBI, UCTIONB3YS BCE

66. IIpeobOpazoBanus 1 u3ydeHHbie popmysnbl. [IpuMeHsTh Bee
TPUTOHOMETPUECKUX BBIPAKEHUI M3y4CHHBIC CBOICTBA U (opMy-

67. Konrtposabnasa paGora Ne 7 mo 1 JIbL IIPU PCIICHNUN IIPUKIIATHBIX 3a1a9
TeMe: TpuronomMerpuyecKkue ¥ 33124 MMOBBIIICHHON CII0)KHOCTH
(popmyJisl

I'naBa 9. TpuronomeTrpuyeckune 15 YMeTb HaXOAUTh apKCUHYC,

ypaBHEHHA ApPKKOCHHYC, apKTaHT€HC

68. ApkcuHYyC, apKKOCHHYC, 1 JEWCTBUTEIILHOTO YHCTIA.

ApKTaHTEHC, APKKOTAHTCHC YHCIIa [TpuMeHsTH CBOIICTBA apKCHHYCA,

69. YpaBHeHHe COSX = a 2 apKKOCHHYCa, apKTaHTeHCA YUCIIA.

70. VpasHenue SinX = a 2 [TpumensaTs GopMyIIsl 1115 Ha-

71. ypaBHerI;[ th =3, Ctg X=a 2 XOXKICHUA KOpHeﬁ ypaBHeHI/II\/'I cosx=a,

72. TpuroHoMeTpuYECKHE ypaBHEHUS, 2 sinx =a,tgx =a, ctg x = a. YMetsb
CBOJSIIMECS K anreOpanecKum. peniaTh TPUrOHOMETPUIECKHE
OJHOPOHBIE YPABHEHHS. yYpaBHEHHS: JTMHEHHBIE OTHOCHUTEIHLHO

73. Metoapl 3aMEHBI HEU3BECTHOTO H 2 CHHYCa, KOCMHYCA, TAHI'CHCA yIJjIa
DaslOXEHHST ~ HA  MHOKHTEIIL (uncna), CBOAIIMECS K KBaIpaTHBIM U
Meton OULEHKM JIEBOM M MPaBoOil APYTUM anreOpanveckKuM ypaBHe-
yacreii TPUTrOHOMETPHYECKOTO HUSIM TI0CIIE 3aMEHBI HEN3BECTHOTO,
ypaBHEHUS. CBOJISIIIMECS K TIPOCTEHIINM

74. CucreMbl  TPUTOHOMETPHYECKUX 1 TPUTOHOMETPHIECKUM yPABHEHUAM
ypaBHEHMUIL. MIOCTIe Pa3JIO’KEHUSI Ha MHOKHTEIIH.

75. TPHIOHOMETPHYECKHE 2 Pemate ogHOpOIHBIE (TIEPBO U
HEPABEHCTBA. BTOPOU CTETICHN) YPAaBHCHUS

76. KouTponbuasi padota Ne 8 1o 1 OTHOCHTEJIEHO CHHYCa M KOCUHYCa, a
TeMe: TpuronoMeTpudeckme TaKXXe CBOJISIINECS K OTHOPOIHBIM
ypaBHeHus YPaBHCHHSIM.

Hcnonb30BaTh METOT
BCIIOMOTATEJILHOTO YTJIa.

[IpuMeHsATh METO1 MPEIBAPUTETHHOMN
OILICHKH JIEBOM U MPaBOU yacTeit
ypaBHEHUA. YMETh IPUMEHSTh
HECKOJIbKO METOJIOB MPU PEIICHUH
ypaBHeHus. Permats HeclnoxHbIe
CUCTEMBI TPUTOHOMETPUUYECKUX
ypaBHeHui. Pematp
TPUTOHOMETPHUECKUE

HEPaBEHCTBA C MOMOUIbIO EAUMHUYHOM
OKPYKHOCTH.

[IpuMeHATH BCce N3y4EHHbIE CBOMCTBA
U CIIOCOOBI peIIeHUs
TPUTOHOMETPUYECKUX YPABHEHUU U
HEPaBEHCTB MPU PEIICHUN
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MPUKIAJIHBIX 33/1a4 U 3324
HOBBIIIIEHHOMN CIIOKHOCTH

I'naBa 10. TexcroBble 3a1a4m. 13 Pewmate npocTeiiiue npakTuyecKue u
77 3a/1a9H HA MPOICHTEL 1 HKOHOMHECKHE 33J]aul Ha TPOIICHTHI.
Pemrars 3a1aun ¢ 5KOHOMUYECKUM
78. 3ajadn Ha ABHKCHHE. COJIep’)KaHHUEM Ha MPOLIEHTHI. 3a1auu
79. 3aauu Ha MPOU3BOAUTENBHOCTh Ha paboTy, Ha MPOM3BOAUTEILHOCTH
Tpyna TpyZa, Ha CIUIaBbI U CMECH, Ha
80. 3ajaun Ha paboty 2 nBkeHne. CTpouTh MaTeMaTHYECKYIO
MOJIeNb PEUICHHS 3a]a4 Ha BKJIAIbI,
81. 3amaun Ha CMECH U CIUIABBI 2 KPEIHTHI, GAHKH H IPOIEHTHI H
82. Bxnanael, kpeauTsl 4 HAXOJIUTh UX PEIICHUE.
83. Kontpoabnasi padora Ne 9 mo 1
Teme: TekcToBbIe 32/1a4H.
HTorosoe nopropenne B

11 kaacc/ 2 roa 00yueHus

(140 yacoB)

I'naBa 1. Tpuronomerpuveckue 13

GyHKkun

84. OOnacTe ompenelieHuss W MHO- 2
J)KECTBO 3HAYEHUI TPUTOHO-
METPHUYECKUX (PYHKINN

8b. YETHOCTB, HEUYETHOCTD, 2
MEPUONIHOCTD
TPUTOHOMETPUUECKUX (PYHKIMIA

86. CBoiicTBO QyHKIMH Y = COS X U €€ 2
rpaduk

87 CBoiicTBO QyHKIHH Y = SiN X 1 eé 2
rpaduk

88. CaoiicTBa u rpaduku GyHKITUN 2
y=tgxuy = ctgx

89. OOpaTHbBIC TPUTOHOMETPUIECCKUE 2
byHKIUN

90. KontpoabHas padora Ne 1 mo 1

Teme:
byHkuun

Tpuronomerpuiyeckue

ITo rpadukam ¢yHKIMI ONMUCHIBATH UX
CBOMCTBa (MOHOTOHHOCTb,
OTPaHUYEHHOCTH, YETHOCTH, HE-
YETHOCTh, IEPUOJIUYHOCTB).
[TpuBouTE IpUMEpPHI HYHKITHI
(331aHHBIX C TIOMOIIBIO (OPMYIIBI WITH
rpaduka), 006Jamar0nIux

3aJaHHBIMU CBOMCTBaMH (HaImpumep,
OTpaHHYEeH-

HOCTH). Pa3bsicHATH CMBICI
MEPEYUCIICHHBIX CBOWCTB.
N3o6paxaTh rpaduKu CIOKHBIX
GYHKIUN ¢ TTOMOIIIBIO
rpadormnocrpoutesnei, ONUChHIBaTh UX
CBOMCTBA.

Pemrats npocteiiniue
TPUTOHOMETPHYECKHUE HEPABCHCTBA,
UCIOJB3Ysl TpaduK GyHKIIUH.
Pacnio3naBats rpaduku
TPUTOHOMETPUUECKUX (PYHKIIMIA,
rpaduku 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHA.
IIprMeHATH U T0Ka3bIBaTh CBOM-

CTBa OOPATHBIX TPUTOHOMETPHUECKUX
GbyHKIHHA.

Ctpouts rpaduku 31€eMEHTapHBIX
GbyHKIMHA, UCTIONB3YS
rpadonocTpouTenu, u3y4arb
CBOMCTBA 2JIEMEHTAPHBIX PYHKIUHN O
ux rpadukam, GopMyIHpoBaTh
TUIIOTE3bI O KOJIMYECTBE KOPHEH
YpaBHEHUH, COAEPKAIINX
slieMeHTapHble QYHKINH, U
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HPOBEPATH HX.
Brimonssate npeoOpa3oBaHus
rpauKOB 3JIEMEHTAPHBIX (DYHKIIHIA:
napaieNbHbIA IePEeHOC, PAaCTHKEHHE
(cxkatue) BIOJIb OCH OpJIMHAT.
[TpumMeHsTH Ipyrue sIeMeHTapHbIe
c10co0bl NOCTPOEHUS I'paUKOB.

I'maBa 2. IlpousBognas u  ee 21

reoMeTPHYeCKHI CMBICI

91. [Ipenen mocienoBaTEILHOCTH 4

92. [Tponen Gpynknum. 2

93. HenpepbsiBHOCTE QyHKITHH 1

94, OmnpeJeieHre MPOU3BOTHOM 2

95. [TpaBuna muddepeHnmpoBanus 4

96. [TponsBoHas cTeneHHON QyHKIMA 2

97. [IpousBoHbIE 3JIEMEHTapHBIX 2
byHKIMN

98. I'eomerpuueckuit CMBICIT 3
MIPOU3BOTHOM

99. Kontpoabnasi paGora Ne2 mo 1

Teme: IlpomsBogHass wu  ee
reoMeTpHMYeCKU CMBICII

IIpuBOUTH IPUMEPHI MOHOTOHHOM
YHUCJIOBOM MOCIIEA0BATEILHOCTH,
HMMeEIoLIer npeneil. Berauciars
IpeJIeIbl OCIIE10BATENbHOCTEMN.
BoisicusTs, siBRsieTCS 1
MOCJIEZIOBATEIBLHOCTD CXOSIIEHCS.
[TpuBoIMTE IpUMeEpPHI HYHKIIHM,
SIBJISIIOIITUXCSI HEMIPEPHIBHBIMU,
MMEIOIINX BEPTUKAIbHYIO, TOPU30H-
TaJbHYIO ACUMIITOTY. 3aIUChIBATh
ypaBHEHUE KaXKJIOW U3 STUX aCUMITOT.
Ymets 1o rpaduky

(GYHKIIUN OTIPEACTIATH MPOMEXYTKU
HETMPEPHIBHOCTH U TOYKH Pa3phIBa,
€CJIM TaKue UMEIOTCS. Y METh
JI0OKa3bIBaTh HEMPEPHIBHOCTH
¢byukuun. HaxoauTs yrioBoit

ko2 puUIMEHT KacaTeapHOM K
rpaduky GyHKIIUH B 33JAaHHON TOUKE.
HaxoanuTe MTHOBEHHYIO CKOPOCTh
JIBU>KEHUSI MaTEpUATIbHOU

TOYKHU.

AHanu3upoBaTh MOBEACHUE (PYHKIIHIA
Ha Pa3InYHBIX y4yacTKax o0iacTu
OIIpe/eIeHUs, CPAaBHUBATH
CKOPOCTH BO3pacTaHus (YObIBaHUS)
dbysakui. Haxoauths mpou3BoIHbIE
areMeHTapHbIX GyHKIMNH. Haxoauth
IIPOU3BOIHBIE CYMMBI, IPOU3BEEC-
HUS U YaCTHOTO IBYX (YHKIIHH,
MIPOU3BOJIHYIO CIIOKHOU QYHKIIUU

y =f (kx+b).

OOBACHATH U WILTIOCTPUPOBATH
MOHATHE TIpezeria
nocienoBareabHoCcT. [IpuBoauTh
IIPUMEPBI MIOCIIEI0BATEILHOCTEMN,
MMEIOIIMX MIPEee U HE UMEIOIIUX
npezaena.

[Tonwp30BaTbcs TEOPEMON O TIpeiese
MOHOTOHHOM OTPaHUYEHHOMN
MOCJIE€10BATEIbHOCTU. BEIBOAUTH
(bOpMyITBI JUTMHBI OKPY>KHOCTH H
TJIOIIAIU Kpyra.
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OOBACHATH U WILTIOCTPUPOBATH
NOHATHE TIpeniena GYHKIUH B TOUKE.
[IpuBoauth mpumepsl GyHKIMHA, HE
MMEIOIIMX IIpesieia B HEKOTOPOU
TOUKE.

Boeraucnsare npenensl (yHKITHA.
AHanmM3MpoBaTh MOBEACHUE (PYHKIIHIA
Ha pa3IMYHBIX y4acTKax 00JIacTH
onpenenenusa. Haxoaute
ACUMITOTBI.

Beraucnsare npupanienne GyHKIIU B
Touke. COCTaBJIATh U UCCIIE0BATh
pa3HocTHOE OTHOIIEHHEe. HaxoauTh
npeJiesl pa3HOCTHOTO OTHOIIECHUS.
BoruncnsaTe 3HaueHNE MPOU3BOIHOM
(GyHKIMM BTOYKE (TIOOTPEAETIEHUIO).
Haxomuts yrinosoit koaddunmeHt
KacaTeJIbHOMU K IrpaduKy QyHKIINU B
TOYKE C 3aaHHON aOCIIMCCOI.
3anuchIBaTh ypaBHEHHE KacaTeIbHOU
K rpaduky GyHKIUH, 3aJaHHOH B
TOUKE.

HaxoauTe npon3BOAHYIO CIHOKHON
byHKIMH, 00paTHON (QYHKIUH.
[TpyMeHsTh MOHSATHE TPOU3BOIHOM
IpY PELICHNH 3a/1a4.

I'naBa 3. IlpuMeHeHne MPOU3BOAHOM K 11 HaxoauTe npomMexyTKH BO3pacTaHUs
HccJIeJOBAHNI0 PyHKIMI U yObIBaHMS (PYHKIIMU.0KA3bIBATh, UTO
100. | Bo3pacranue " yObIBaHHE 2 3agaHHasi GyHKINS BO3pAacTaeT
byHKIIAN (yObIBaeT) Ha yKa3aHHOM
101. | OxcTpeMymbl QYHKIUH 2 IIPOMEXKYTKE.
102. | HaubGospiiee ¥ HaWMEHbIIIEE 2 HaxoauTh TOUKH MUHEMYMa U
3HaueHUs! QYHKIUN MakcuMyMa (QyHKIUH.
103. | IIpousBoaHas BTOPOro MOPSJIKA, 2 HaxoauTh Haubosbiee u
BBIITYKJIOCTh M TOKH Teperuoa. HalMeHblIee 3HAUCHUsl (PYHKLIUU Ha
104. | IToctpoenue rpadgukoB QyHKIIHIA 2 OTPE3KE.
Haxoauts Haubouibiiee u
105. | KonTpoabHasi padora Ne3 mo 1 HANMEHbLLICE 3HAYCHUS ()YHKLUN.
TeMe: [IpumMeHeHue NpPou3BOAHOM VccnenoBath GYHKIMIO C ITIOMOIIBIO
K MCCJIeIOBAHUIO PyHKIMi MIPOU3BOTHOM U CTPOUTH €€ rpaduk.
[TpuMeHsSITh MPOU3BOIHYIO MPU
pEIIeHNU TeKCTOBBIX,
FEOMETPUYECKUX, PUIUIECKUX U
JIpYTUX 3a7a4
I'naBa 4. IlepBooOpa3Hasi 1 HHTErpaJj 15 Beruucnate npubamkEHHOE 3HaUCHHE
106. | IlepBoobOpa3zHas 2 IUIONIAIM KPUBOJIMHENHOM Tpanenuy.
107. | IlpaBuia HAXOXKJICHHS 2 Haxomuth nepBooOpa3Hbie HYHKITHIA:
11epBOOOPA3HBIX Haxonuth nepBooOpa3Hble QyHKIIHIA:
108. | Ilnomans KPUBOJIMHEHHOMN 4 y =X% Te a IpuHaaIeKuT R,
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Tpameuuu. HWHTErpan u  e€ro y =sinx, y = cosx, y = tgx.
BBIYUCIICHUE. Haxomuts mepBooOpa3Hbie QyHKITHIA:
109. | Beruucnenue ruromaaeid ¢Guryp c 2 f(x) +g (X), kf (x) u
MTOMOIIBI0 HHTETPAJIOB f (kx +b).
110. | [lpumeHeHue  MHTErpagoB  aid 2 BerauciaTh miomaay KpUBOJIMHEHHON
penreHus (pU3NIECKuX 3a1a4 Tpanenuu
111. | [pocreiimme nuddepeHIHATBHBIC 1 ¢ momouipio Gpopmyasl HeroTona—
ypaBHEHUS. JleitOnnua. Haxoaute npuOamkEHHbIE
112. KOHTpOHBHaﬂ paﬁOTa Ned 1o 1 SHAYCHHUA UHTETPAJIOB. Breraucnars
TeMe: HepBooﬁpa:;Haﬂ u mjiomajab KPpUBOJIMHECHUHOU TpaIllClIuu
HHTerpaJ C MIOMOIIIBIO UHTCTpaJia
113 | KonTpoabHasi paGoTa no uroram 1
MOJIyTrO/1usl
I'naBa 5. KomOunaropuka 11 [IpuMeHATH NpU pEeLIeHUH 33134
114. | MartemaTu4eckasi UHIYKIUs 2 METOJI MATEMATUYECKON MHIYKIUH.
115. | IIpaBuno MIPOU3BEICHUSI. 2 [IprMeHATh MPABUIIO MPOU3BEICHUS
Pa3merienus ¢ TOBTOpEHUSIMU MIpH BBIBOJI€ (POPMYIIBI UKCIa
116. | IlepectaHOBKH 2 MIEPECTaHOBOK.
117. | Pa3memnienus 6€3 mOBTOpEHUN 1 Co3naBaTe MaTEMaTHYECKUE MOJIEH
118. | Coueranuss 0e3 TIOBTOPCHHU W 2 JULSL pELICHHS] KOMONHATOPHBIX 33184
6unoMm HeioToHA C TIOMOTIBIO TIO/ICYETA YnCTa
119. | CoueraHus ¢ TOBTOPCHUSIMHU 1 pa3MeUleHUHﬁ, [IEPECTaHOBOK 1
120. | Koutpoabnast paGora Ne5 mo 1 CoHCTaHNH.
Teme: KomGunaTopuka HaxomuTs 4uCII0 epecTaHOBOK C
MOBTOPEHUSIMH.
Pemars koMOuMHATOpHBIE 337a4H,
CBOJSIIIMECS K MOACYETY Uncia
COYETaHHUI C TOBTOPEHUSMH.
[Tpumensats popmyny OuHOMA
Hrrotona. IIpu Bo3BeneHnn OMHOMA B
HATypaJIbHYIO CTETIeHb HAXOIUTh
OMHOMUATBHBIE KOY(PPHUITUEHTHI
pu nomo1y Tpeyrojpuuka [lackans.
I'naBa 6. DJIeMeHThbI TeOPUH 11 [IpuBOAUTH IPUMEPHI CITYYaHBIX,
BepPOSITHOCTEI JIOCTOBEPHBIX U HEBO3MOKHBIX
121. | BepossTHOCTH COOBITHS 2 COOBITHIA.
122. | CnoxxeHue BEpOSTHOCTEH 2 3HATh ONPEJEIIEHUE CYMMBI U
123. | YcnoBHas BEPOSATHOCTb. 2 IPOM3BENCHUS COOBITHI. 3HATH
He3aBucuMOoCTh COOBITHIA. oTpe/eNieHne BEPOSATHOCTU COOBITHS B
124. | BeposiTHOCTh MIPOM3BEICHUS 2 KJIaCCUYE€CKOM IIOHUMAaHUU.
HEe3aBUCUMBIX COOBITHIA. HpI/IBOI[I/ITB IMPUMECPbI HCCOBMCCTHBIX
125. | ®opmyna bepuymmu. 2 COOBITHIA.
126. | KonTpoabHass padora Ne6 mo 1 HaxonuTh BEpOATHOCTL CyMMBbI
TeMe: IeMeHTBI TeopHH HECOBMECTHBIX coObITuil. Haxoaure
BepOSITHOCTEN BEPOSITHOCTh CYMMBI POU3BOJILHBIX
COOBITHH.
Nmets npencrasineHure o0 yCIOBHON
BEPOSITHOCTH COOBITHI. 3HATh CTPOTOE
oTIpe/ieNIeHne HE3aBUCUMOCTHU JIBYX
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COOBITHIA.

BbI4ucIaATh BEPOSITHOCTH TOTYYCHHS
KOHKPETHOTO  4YHClia YyCIEXOB B
UCIBITaHUSAX bepHymm

I'maBa 7. KoMmmjieKcHbIe YHCJIA.

19

127.

Onpenenenue KOMIUIEKCHBIX
yrcen. CloXeHHE U YMHOXKEHHE
KOMIIJIICKCHBIX YHUCCII.

128.

KoMIuiekcHO conpsKeHHbIE yucia.
Monaynes  KOMIUIEKCHOIO — 4HCIIa.
Onepam/m BbIYUTAaHUA U JCIICHUA.

129.

['eomeTpuueckass MHTEpHpETaLUs
KOMIIJIEKCHOTO YHUCJIA.

130.

Tpuronomerpuueckas
KOMIIJIEKCHOTO YHUCJIA.

dhopma

131.

YMHOXKEHNE 51 JIETICHUE
KOMIUIEKCHBIX YHCEJI, 3alMCaHHBIX
B TPUTOHOMETPHUYECKON  (opme.
dopmyna Myaspa.

132.

Ksanparnoe YpaBHEHHUE c
KOMIIJICKCHBIM HEU3BCCTHBIM.

133.

N3Bneuenune KOPHS u3
KOMILJIEKCHOTO qucia.
Anrebpandeckue ypaBHEHHUSI.

134.

KonTpoabHass padora Ne 7 mo
Teme: KoMIiekcHbBIE YHCIIA.

BBIHOHHHTB BbBIUYHCJICHUA C
KOMIIJICKCHBIMH 4YHCJIaMHU: CJIIOKCHHUC,
BBIYMTAHHUCE, YMHO)KGHI/IG, JCIICHUC.
N300paxaTh KOMIUIEKCHBIE 4HCIa
TOYKAMH Ha KOMILICKCHO# INIOCKOCTH.
HNHTepnpeTupoBarh Ha KOMIUIEKCHOM
IINIOCKOCTHU CJIO)KCHHC W BBIYUTAHHUC
KOMIIJICKCHBIX YHUCECII.

Haxonuts KOpHHU KBaJIpaTHBIX
YpaBHEHUH C  JACHUCTBUTEIBHBIMU
K03 UIIMEHTaMH.

[TpumensaTs  paznuuHble  (HOPMBI
3aMnucu KOMIIJIEKCHBIX YHCell:
anredpanveckyto,
TPUTOHOMETPHUECKYIO U
MTOKA3aTENbHYIO.

BrimoHATE NEeWCTBHUS C
KOMIUJIEKCHBIMU 4YHCJTIAMU: CIIOKEHUE,
BbIUMTAHUE, YMHOXEHHUE, JeJICHue,

BO3BEJICHUE B HATYPAIbHYIO CTCTICHD,
W3BJICUCHUE  KOPHS  CTENEeHH N,
BBIOMPAs IOAXOAAIIYI0 POpMY 3amuch
KOMILIEKCHBIX YHCEJ.

[Tepexomquts  OT  anrebpanyeckoin
3allUCH  KOMIUIEKCHOTO  4YHClia K
TPUTOHOMETPUUYECKOMN u K
IMoKa3aTelIbHOM, oT
TPUTOHOMETPUUECKON u
noKasareabHOU dbopMbI K
anreOpanvecKoi. Jloka3biBaTh

CBOMCTBA KOMILUIEKCHO CONPSDKEHHBIX
YUCEl.

NutepnperupoBaTh Ha KOMIUIEKCHOM
MJIOCKOCTH

apudmeTuyeckue JeNCTBUA c
OCHOBHO T€OpeMBbI alreOphl.
HaxoauTh KOMIUIEKCHBIMU YHCIIAMH.
@opMynHpOBaTh OCHOBHYIO TEOpPEMY
anreopsl.

BbIBOINTE MpocCTeMlINe CIEACTBUS U3
MHOTOYIEH HauMEHbIIEH CTENeHH,
MMEIOIINI 3aJaHHbIE KOPHHU.
HaxomuTe MHOTrOWIEH HauMEHbLIEH
CTENEHU c JIECTBUTEIIbHBIMU
K03 GUIUEHTaMH, MO
3a/IaHHBIE KOPHHU.
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T'1aBa

8. HUcropus wu  meToabl

MaTEMAaTUKH

10

MMets npeacraBiaeHue o BKIAAC
BBIJAKOIIHNUXCA MaTCMAaTUKOB B

pa3zButue Hayku. [lonnmars posib

MaTCMaTUuKU B pa3BUTUU Poccumn.

135.

BLII[aIOH_[I/IeCH MaTEMaTUKU H HUX
BKJIaJl B Pa3BUTHC HAYKU.

HMcnonb30BaTh OCHOBHBIE METOIBI
JI0Ka3aTeNIbCTBA, MPOBOJIUTH

134.

PaszButue maremaruku B Poccun.

w

J0Ka3aTCJIbCTBO U BBIIIOJIHATDH

135.

Meronpl pelIeHus
MaTeMaTU4ECKUX 3a/1a4

ornpoBepxkeHue. [IpumMeHsTh
OCHOBHBIE METO/IbI PELICHUS
MaTE€MaTHYECKHX 3a/]1a4:
rpadu4yecKuii, aHATUTHYECKUH U
yucieHHsli. Ha ocHOBE
MaTE€MaTHYECKNX 3aKOHOMEPHOCTEN B
IIPUPOJIE XapaKTEpU30BaTh KPACOTy U
COBEPILEHCTBO OKPYKAIOIIETO MUPA U
IIPOU3BEIEHNN NCKyccTBA. [I[puMeHsITh
IIPOCTEUIINE TPOTPAMMHBIE CPEJCTBA
Y 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI TP PEIICHUU
MaTeMaTHYECKHX 3a/1a4.
[Tonmp30BaThCS MPUKIIATHBIMU
MporpaMMamMH ¥ IporpaMMamMu
CHMBOJIbHBIX BBIYMCIEHUMN IS
WCCIIEI0BaHUS MaTEMAaTHYECKUX
00BEKTOB.

HTorosoe noBropeHue

29

IToaroToBka K UTOrOBOIl aTTeCTaIlUU
o anredpe u Havajgam
MaTEMAaTHYECKOTO aHaIn3a

Monyab «I'eomeTt

DU

Paznen / rmaBa/ Tema ydeOHOTO
npeaMera

Kou-
BO
4acoB

OCHOBHBIC ~ BUJBI  JCSTEIBHOCTH
00yyJaronuxcs (Ha YpOBHE
YHUBEPCAIbHBIX YU€OHBIX NEHCTBUIA)

10 kaace/ 1 rox o0yueHust

(86 yacoB)

HHUue

5

OnpenensiTe IIOCKOCTH Kak Gurypy, B

[Ipenmer crepeomeTpuu. AKCHOMBI
CTepeoOMeTpUU

1

KOTOPOM BBITIOTHSCTCS TUTAHUMETPHSI.
JlenaTh mpocTeiIme Joruyeckre BbIBObI

HGKOTOpLIe CJIICACTBHUA U3 aKCHOM

N3 aKCMOMAaTHKH ITJIOCKOCTH. HpI/IBO,Z[I/ITB

Pemienne 3amad Ha MpUMEHEHUE
aKCMOM  CTEPEOMETPUHM U  HX
CJIIEICTBUMN.

IPUMEPHI PEATbHBIX 0OBEKTOB,
uaeann3anued KOTOPBIX SABIISIIOTCS
aKCHOMBI reomerpuu. Jlenate
IpOCTEHIIe PUCYHKH U HAXOIUTh
OLIMOKHY B HEBEPHBIX PHU- CyHKaX. Bunmers
Y PUCOBATh Ha MOBEPXHOCTAX MHOIO-
TPaHHUKOB PaBHBIE MJIOCKHE (DPUTYPHI,
IPEX/IE BCEro paBHbIC TPEYTOJIbHUKH.
BcenoMHUTE BaxKHEHIINE TEOPEMBI O TPE
YrOJbHUKAX M PElIaTh 3a1a4u O
BBIYUCIICHUN MEANaH, BHICOT U
OuccekTpuc TpeyroibHruKa. opmynupo-
BaTh TeopeMy UeBbl U 3HATH e
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Jl0Ka3aTelb- CTBO. Mcnonabp3oBaTh
KOMITBIOTEPHBIE TPOrpaMMBI ITPU
W3YYEHUH Pa3IUYHbIX TEM Kypca 31ech U
Jane

I'naBa 1. IMapa/uielbHOCTh NPSAMBIX H 20 JaBatp kinaccu(uKaio B3aUMHOTO
IUIOCKOCTEH PaCIOJIOKEHUS IBYX MPSMBIX B
IMapaJtesbHOCTH NPSAMBIX, 4 npoctpaHcTse. [[puBoIUTH NpUMEpPHI
NPSAMOI U MJIOCKOCTH peaIbHBIX CUTYyallUl B3aUMHOIO
4 [TapannenbHble MpsIMbIE B 1 PAaCIOJIOKEHUS MIPSIMBIX.
IIPOCTPAHCTBE PacnioznaBate Ha MOJENsIX U
5 [TapamiensHOCTB TPEX NPSIMBIX 1 yeprexax B3aMMHOE PACIIOJIOKEHNE
6 [TapamiensHOCTH PSIMOUA 51 2 MPSIMBIX B IPOCTPAHCTBE.
[IJIOCKOCTH DopMynHpoBaTh U I0KA3bIBATh
B3aumMuoe pacnoJjioskeHue 4 MMPU3HAKH CKPCIIUBAIOIINUXCA ITPAMBIX.
NPAMBIX B NPOCTPAHCTBE. YTOJI DopMyIHPOBATh M JI0KA3BIBATH
MEKAY ABYMS MPAMBIMHU YTBCPKACHUSA O MapaJlJICTIbHBIX
7 CkpenuBaroniecst npsiMple 2 IPAMBIX B IPOCTPAHCTBE.
8 VTIIBI c COHAIPABICHHBIMH 1 BBIMOMHATE TOCTPOEHUE TIIIOCKOCTH,
CTOpOHAMH napajebHON JAHHOM IIOCKOCTH H
9 VToJ1 MEXTY IPAMBIMH. 1 MPOXOJIAIIeH yepe3 TaHHYIO TOUKY.
TapaaieLHOCTh MI0CKOCTeil 3 PucoBarh cedeHns MHOTOTPAHHUKOB,
10 ITapajuienbHbIE MIIOCKOCTH 2 TapaJlIebHBIC HEKOTOPOH IO
11 CrolicTea P ——— 1 ckocTu. JIoKa3pIBaTh MPU3HAK
LTOCKOCTE NapauIeIbHOCTU MPSIMON U TUIOCKOCTH
Y IIPU3HAK NapaieIbHOCTH
Terpadap u napaJieenunen 9 .
mockocteil. [IpuBoanTte mpumepsl pe-
12 Terpasap. [apannenenumnen 4 .
aJbHBIX CUTYALMI NapaJIeIbHOCTH
13 CeueHunss MHOTOTPAaHHUKOB. 4 <
MPSIMBIX U IJIOCKOCTEMN
KoutpoabHass pabora Nel mno 1
Teme: IlapajieIbHOCTH NMPSAMBIX
U IJIOCKOCTeN
I'naBa 2. IepneHAUKYJAPHOCTH 14 PopMynHpoBaTh ONPEAEIECHUS
NPSAMBIX U IJIOCKOCTEH NEePHEHANKYJISIPHOCTH MPSMOU U
IlepnieHAUKYJISIPHOCTH NPSIMOI U 5 IIJIOCKOCTH M MEPIEHIUKYIIApa U3
IJI0CKOCTH TOYKHU Ha IJIOCKOCTh. /[oKa3biBaTh
14 [lepnenaukynsipHble  NOpsIMbIE B 1 €MHCTBEHHOCTD IIEPIICHAMKYJIIAPA U
MIPOCTPAHCTBE €ro XapakTepHOE CBOMCTBO ObITh
15 [MapaiienbHble npsIMEIE, 2 KpaTyaimum. Jloka3plBaTh IPU3HAK
NEePIECHANKYIIPHBIC K IJIOCKOCTHU HEePIECHIUKYISPHOCTH MPSIMOK U
16 [TpuznHak MEePIEHINKYISPHOCTU 1 III0CKOCTH. [IpuBOINTE IPUMEDBI, B
MPSIMOU U TIIIOCKOCTH KOTOPBIX IIPUCYTCTBYCT
17 Teopema 0 TIPSIMO, 1 NEPHEHANKYJIAP- HOCTh IPSIMON U
HepHeHI[HKy.]‘IHpHOﬁ K IUIOCKOCTU IITIOCKOCTH B 3aKOHax (bI/I3I/IKI/I B
IlepnenMKyasip M HaKJIOHHBIE. 5 peanbHOH XKu3HU. POPMYITHPOBATS,
Vrou MeXKIy — npsIMOii " JI0Ka3bIBaTh U IPUMEHSTH IIPU
ILIOCKOCTBIO pELIeHUH 3a]]a4 OCTAJIbHBIE TEOPEMBI O
18 PaccrossHue  or  TOUKM 710 2 HEPICHUKYIAPHOCTH IIPAMOU 1
19 Teopema 0 TpeX NEPIEHUKYIAPAX 2 PopMmyHpoBAaTh ONPE/IENCHNE
20 Vron MEKTY npamoii - 1 JIBYTPAHHOTIO yIjla U MOSICHATH
IIOCKOCTEIO AHAJIOTHUIO €T0 C ONPEACIICHUEM YTIJIa B
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JAByrpaHHbIi yroJ. 4 [JIAHUMETPUU, IPUBOIUTDH IIPUMEPDI
IlepneHIUKYISIPHOCTH peabHBIX ABYTPaHHBIX YIJIOB.
TJI0CKOCTel DopMHUpPOBATH ONIPEICTICHUE
21 JIByrpaHHbIi yroa 1 BEJIMYMHBI IBYTPAHHOIO YIJa,
22 [Tpu3HaK nepreHuKyIIPHOCTH 1 B3aMMHO NEPIEHIUKYISPHBIX TIOCKO-
JBYX INIOCKOCTEH creil. Jloka3pIBaTh CBOMCTBA U
23 [IpsiMOyTOJIBHBIN MapasuIeNenumne] 1 NPU3HAKH IICPICHAUKYIIPHOCTH
KOHTPOHBHaﬂ paﬁOTa Ne2 1o 1 IUIOCKOCTEH. YKa3bIBaTh pCalbHbBIC
Teme: IepneHInKyJISIPHOCTD CUTYAIlNH, CB3aHHBIC C OTHOIIICHU-
NpPAMBIX U JI0OCKOCTEeN AMHA HNCPHCHIAUKYIIAPHOCTH IPAMBIX U
II0CcKoCTel. Pemares 3anaun Ha
M300paKeHHE MEPIICHIUKYIISPHBIX
MJIOCKOCTEH M Ha BBIYUCIICHUE YTJIOB
MEXY TJIOCKOCTSIMHU
I'naBa 3. MHoOrorpanHuKu 13 DopMynHpOBaTh ONPEICIICHHUE
IMousiTue MHOTOTPAHHHU KA. 4 npu3Mbl. Ha3bIiBaTh 371€MEHTHI
IIpuzma npusMebl. [loBTOpUTE OTIpenenenue
24 [ToHsiITHE MHOTOTPAHHUKA 1 MpaBWIbLHOM pu3MblL. [lepeuncisate
25 IIpusma 3 CBOICTBA MapaJIeICUIea.
TMupamuaa 5 [TpuBOIUTE IPUMEPHI TIPHU3M B
26 [Mupamupa. [lpaBuipHas nupamuia 3 npakTUKe. PemaTh BEIYNCIIUTENBHBIC
27 YcedenHas nupamua 2 3a/1a4¥ O MPU3ME U CTPOUTH CEUCHUS
IIpaBujIbLHbIE MHOTOTPAHHUKH 4 TIpU3M.
28 CHUMMETpHS B IPOCTPAHCTBE 1 PopmynupoBaTh ONpesIENeHIe
29 TonsTre NPaBHIIBHOTO 1 nupaMuibl. Ha3piBaTh d51eMeHThI
MHOTOTPAHHHKA HI/IpaMI/I,Z[BI.UHOBTopI/ITB ornpezeneHue
30 SNeMCHTEL CHMMETpHH 1 MPaBWJIbHOM MUPAMUJIBI. ﬂOKvaBBIBaTB
MIPaBUJILHBIX MHOTOTPAHHUKOB TEOpEMY O XapakTCpHOM CBOMCTBC
Kontposbnast padota Ne3 mo 1 npaBWIbHOM nupamuabl. [IpuBoauTts
Teme: MHOTOTPAHHAKH MPUMEPHI peallbHbIX TUPAMU/I.
Pemarh BeIYMCINUTENbHBIE 33124 O
NUPaMHIaX U CTPOUTH CEUCHUS MH-
pamuI.
DopMyIHpOBATH ONpEIeTICHUE
MPaBIJIBHOTO MHOTOI'PAHHUKA U
KJIaCCU(PUIMPOBATH PAaBUIIbHBIE
MHororpaHHuku. Kieuts u3 pa3sép-
TOK IIPaBUJIbHbIE MHOTOT PAaHHUKH.
HccnenoBaTh CHMMETPUYHOCTh
MPaBHJIbHBIX MHOTOTPaHHUKOB. IMeTh
MpeJICTaBICHUE 00 OTPEICIICHUU U
CBOMCTBax 30J0TOTO ceyeHus. Mimers
MPEJICTaBICHHUE O TOTYIPABHIBHBIX
MHOTOTpaHHHUKaX.
I'naBa 4. Iluiunap, KoHyc U map 20 DopMyarpoBaTh oNpeaeaeHus cepsl,
Huannap 3 nrapa, paamyca, 1MaMeTpa U yKas3aThb
31 [TonsTHe MIMHApA 1 Ha MX aHAJIOTHIO C OIPENEIEHUAMU
32 [1nomaap NOBEpXHOCTH HUIUHIPA 2 OKPYKHOCTH, KPyTa, paguyca 1
Konyc S JUaMeTpa B IIIaHUMETPHH.
33 ITonarue KOHYca. IImomans 3
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MOBEPXHOCTH KOHYCA DopMyIUpPOBATH TEOPEMY O

34 YcedeHHBl KOHYC 2 [IEPECEYCHNH 11apa U IVIOCKOCTU U
Cdepa u map 12 JIOKa3bIBaTh TEOPEMY O KacaTeIbHOM
35 Codepa u map. Ypasnenue chepbt 1 m1ockocTu K chepe. [Ipu pentenun
36 B3aumHoe pacrionoxenue chepsl u 2 3aja4 0 cdepe u mape popmy-
IIOCKOCTH JIUPOBATH AHAJIOTMYHbIC 331a4H IIPO
37 KacarenpHast imockocTh K chepe 2 OKPY/KHOCTb H KDYT.
38 Cdepa, BITMCAHHAs B 1
MHOTOTPaHHUK. OOBSCHATD, YTO 3HAUUT chepa u map
39 Cdepa, OTIFICAHHAS OKOJIO 1 00J12/1a10T IEHTPATLHOU U 3epKaATbHON
MHOTOT'PaHHUKA CUMMETPHSIMH, & TAaKXKe SIBIISIOTCS
40 [Tnomans chepsl 2 ¢urypamu Bpamienus. OnpenenuThb
41 Pa3Hble 3aaun HA MHOTOTpPaHHUK, 2 BIIMCAHHBIE B C()epy ¥ OMHMCAHHBIE
KOHYC, TWJIMHAP 1 11ap BOKPYT c(hepbl MHOTOTPaHHUKHU.
KonTposabnas padora Ned mo 1
Teme: I{miIMHAp, KOHYC U WIAp OOBACHATD, KAK CTPOUTCS LUIHHJIP C

IMPON3BOJILHBIM OCHOBAHUCM,
BBIBOJJUTH U3 3TOI'0 IIOCTPOCHHUA
cBo¥cTBa muuHApa. OnpeaensiTh
IPSAMOY LWIMHAP U TWIMHAP
BpaliCHUA. HOHI/IMaTI), YTO SABJIACTCA
OCEBBIM CCUYCHUEM U ITIOBECPXHOCTHIO
UWIMHApa BpameHus. [IpuBoauTthb
HpUMEpPHI pealbHbIX [IUIUHIPOB.
Ormipe ae nTh cepy, ONMUCAHHYIO
BOKpYT IuHApa. [TornMars, korma
chepa B IUIUHIP MOXKET OBITh
BITHCAHA.

OOBACHATB, KaK CTPOUTCS KOHYC C
IIPOU3BOJIBHBIM OCHOBAHUEM.
JlokazaTe TeOpeMy O CEYECHUH KOHYCa
IUIOCKOCTBIO, MapajuIeIbHON
OCHOBaHUI0. Onpe NeNATh KOHYC
BpaIllCHUs, PACCMaTPUBATh €r0
noBepXHOCTb. OOBSICHATH, KaK
CTPOUTCS YCEYEHHBIN KOHYC C
IIPOM3BOJIbHBIM OCHOBaHueM. Kiaccn-
(GUIMPOBATH KOHUYECKUE CEUCHMS.
[TpuBOIMTH peanbHbIE IPUMEPBI
KOHYCOB U KOHUUYECKUX CEYCHUM.
PaccmaTtpuBaTh KOHYCHI, BIUCaHHbIE B
cdepy U ONu CaHHbIE BOKPYT CepHI.

Hrtorosoe nosropenue

14

11 kaacc/ 1 rog odydenus (70 yacoB)
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I'maBa 5. O0bembI Ten 24 DopMynupoBaTh ONPEACICHUE
O0bem NPSIMOYT0JIbHOT' 0 3 o0béma tena. [Ipumenars popmyiry
napaJuiejienumnena 00BEMa MPSIMOTO LMITMHIPA JIIS

42 [Tonsite oObeMa 1 BEIYHCIICHUS 00bEMOB. IMeTh mpe-

43 O0beM MPSIMOYTOJILHOTO 2 CTaBJICHUE O 3aBUCHUMOCTH 00BEMa
napajuiesienune/a, Kyoa. TeNa OT IUIOIALECH €ro CEYCHHUH.
O0bembl mnpsAMOH MNPU3MBI H 4
IHIHHAPA [TpumensaTs PopmMyasl 00BEMOB

44 O6beM NpsIMOi TPU3MBI 2 HUJIUH]I POB, IIPU3M, KOHYCOB,

45 O0beM uIMHIpa 2 [UpaMu U 1apa s BIYUCICHUS
O0beMBbl HAKJOHHOH NPH3MBI, 8 00BEMOB Tel.
NHPaMHUJIbI H KOHYCA

46 Brruucienne o00BéMOB  Tel ¢ 2 OBBACHATE, Kak BHHACIAETCA
TIOMOIIBIO OTIPE/IENEHHOTO wiomaab chepsl, U 3HaTh POPMYITy
MHTerpana wiomaau cgepsl. BeIBoguTh

47 O06beM HaKJIOHHOM MPU3MBbI 2 (hopmyJTBI TIITOIAICH OOKOBBIX 110~

48 O6beM nupamu/ibl 2 BEPXHOCTEH LIMIMH/IpA BPALLCHUS U

49 O6BeM KOHYCA 2 KOHYCa BpallleHHs], pacCMaTpUBast
O0beM 1mapa v IIomaab chepol 9 Pa3BEPTKHU ATUX MMOBEPXHOCTEH.

50 O6beM mapa 2 [TpumeHsTH 3TH HOPMYIIBI IS

o1 OOBEMBI  IIAPOBOTO  CETMEHTA, 2 BBIYMCIICHUS TUIOIIA/IEN
IIapOBOTO  CJIOS M IIapOBOTO
CEKTOpa

52 [Tnomans chepsr 2

53 Pasgple 3amauun  Ha  00BEM 2
MHOTOTPaHHUKOB, KOHYC,
HWIMHJpA U 1Iapa.
KontpoabHas paGora Nel mo 1
Teme: O0beMBbI TeJl

I'naBa 6. BekTopbl B IpOCTpaHCTBeE. 6 BcnomHuTh  ompeneneHue  BEKTOpA.
I[onsiTne BeKTOpa B 1 DopMynMpoBaTh oTpe/IesIeHuUs
NPOCTPAHCTBE COHANPABICHHOCTH  BEKTOPOB U

54 [lonsitue  Bekrtopa. PaBeHcTBO 1 paBEeHCTBA  BEKTOPOB.  BCrmomMHHTH
BEKTOPOB OIpe/ieIeHusl JIMHEWHBIX omepanuii ¢
Croxkenne " BLIYHTAHHE 2 BEKTOpaMU M UX CBOMCTBa. PucoBath
BEKTOPOB. YMHOKeHUE BEKTOpa pasjIoKeHus BCKTOpa 110 AByMCPHOMY
Ha YHCJI0 u  TpéxmepHomy Oazucy. Wmmro-

55 Cioxxenue u BBEIUUTAHHE 1 CTpUPOBaTb PHCYHKAMM BCKTOPHBIC
BEKTOPOB. cymMma HECKOJIBKUX paBCHCTBA. I[OKaBBIBaTB BCKTOPHBIM
BEKTOPOB METOJIOM TEOpeMYy O CpeTHEl JTUHUH

56 YMHOKEHHE BEKTOpa Ha YUCJIIO 1 TpEYroJIbHuKa M Ha 3TOM IPUMEPE
KoMIUIaHAPHBIE BEKTOPbI 3 MOSICHATh CYTh BEKTOPHOTO METO[a.

57 Kommianaphsie BEKTOPBI. 1 QPopmyupoBaTh OHPCAC/ICHIC
IIpaBuo napauenenumnena HapaJLICIbHOTO IIcpenoca u

58 Pa3nokeHne BEKTOpa IO TpPEM 2 (bopmymmposats  Teopemy 0 omac
HEKOMILTAHAPHBIM BEKTOPaM cudukaru ABWKCHHN B

IPOCTPAHCTBE.
HaxomuTh KOOpAMHATBI BEKTOpa B

JaHHOM Oasuce u CTPOUTH BCKTOP IIO
€TI0 KOOpAWHATAaM. CBO,Z[I/ITL JCHCTBUSA
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C  BEKTOpaMM K  aHaJOTMYHbIM
JIEUCTBUAM C MUX KOOPJAMHATaMH.
Bcenom HUTH OIIpPENEIICHUE
CKASIPHOTO  YMHOXEHHUSI M  €ro
CBOMCTBA. BBMUUCIATE C ITOMOIIBLIO
CKQJISIPHOTO YMHOXKEHHUS JUTMHBI
BEKTOPOB,  yIJbl  MEXAY HHUMHU,
YCTaHaBJIMBATh MEPIICHIUKYJISIP-
HOCTh BEKTOPOB. BreBoauts
ypaBHEHUE IUIOCKOCTH H  (OpMYTy
paccTOsiHUS OT TOYKHM JI0 IUIOCKOCTH.
Pemare 3amaum, coueras KoOOpaH-
HATHBIN U BEKTOPHBIA METO/IBI.

I'maBa 7. Merox  KoOpAUMHAT 19 OOBACHAITD, KakK BBOJISITCS
npocrpancrse. J|BUzKeHUs1 NPSIMOYTOJIBHBIE ~ KOOPJWHATHI B
KOOP)II/IHaTbI TOYKH 8 IpOCTPaHCTBE, M PHUCOBATb 3TOT
KOOpAHHATHI BEKTOPA npornecc. Crpouth TOUKy 1O €€
59 [IpssmoyronbHas cucTema 2 KoopJauHaTaM. BwIBOIUTH hopMyTy
KOOpAWHAT B MIPOCTPAHCTBE. JUISE PAacCTOSTHUS MEXIy TOYKAMH B
Koopiarer Bekropa MPOCTPAHCTBE H  NPHUMEHATH  €€.
60 CBA3h MKy — KOOpIMHATAMH 2 OOBACHATh, B UM COCTOUT METO
BEKTOPOB U KOOPJAMHATAMH TOYEK ’ .
KOOpJIWHAT. BBIBOJUTH  ypaBHCHHE
61 [Ipocreiimme 3aJ1aun 3 ctpepet. Pemarp 3ajaT
KOOP/IHHATAX. KOOPJMHATHBIM METOJIOM.
62 VYpauenue chepsl. 1
CraasipHoe npou3BeeHue 8
BEKTOPOB
63 YT0J1 MEXKTy BEKTOpAMH 2
64 CkamsipHOe MIPOU3BEICHUE 2
BEKTOPOB
65 Brruucnenue YIJI0B MEXIY 2
MPSIMBIMU U TUIOCKOCTSIMH
66 YpaBHEHHE IIIOCKOCTH 2
JBukeHust 3
67 HentpanpHas cummerpus. OceBas 1
CUMMETpUS
68 3epkajibHast CUMMETpHS. 1
ITapannenbHbIN TTIEPEHOC
Konrpoabnasa pabora Ne2 mo 1
Teme: MeTox KOOPAMHAT
NMpoCTpPaHcTBe. /ABHKeHN
HTorosoe nmoBropenue 21 IToaroToBka K HMTOroBOIl aTrTecTalyuu

110 TCOMCTPUHN

5. YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME PEAJIM3AIIMN YYEBHOI'O IPEIMETA

5.1. OcHoBHas yyeOHasl IuTEpaTypa
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5.1.1.. Anrebpa u Hadana matemarmueckoro ananmmsa. 10 kimacc: y4e0. mis oOrmieoOpas3osar.
opranu3zanuii: 6a3oBslil 1 yriayoneHusiit ypoBuu / [FO. M. Komsrun, M. B. TkaueBa, @enopos
H.H u np.]. M.: [IpocBemenue, 2019, 2021.

5.1.2. Anrebpa u Hauanma MareMaTH4eckoro aHammsa. 11 xmaccel: ydel. mis obrieoOpas3osar.
opranu3zanuii: 6a3oBbiid U yriayonenusiii ypoBuu / [FO. M. Komsrun, M. B. TkaueBa, @enopos
H.H u np.]. M.: [IpocBemenue, 2019, 2021.

5.1.3. Maremaruka: anreOpa U Havajsa MaTeMaTUYECKOTO aHayim3a, reomerpus. ['eomerpus. 10-
11 xmaccel: yue0. mis oOmieoOpa3. opranu3anuii: 0a3oBeiid U yriyoneHHbid yposuu / [JI. C.
Aranacsia, B. ®@. byrysos, C. b. Kagomie u ap] -21-e uzn. — M.: [Ipocsemerne (MI'Y-mikore),
2019, 2021.

5.2. JlonosiHuTEIbHAS YUeOHAas1 JUTEpaTypa

5.2.1. Teomerpus. Jlumaktudeckue Marepuaibl. 10 kimacc: yde0.mocodue st 00meoopazoBar.
opranu3anuii: 6a3oBbiii U yrayonenusrit ypoBuu/ b.I'. 3uB. — 14-e u3n. — M.:IIpocBemenue,
2016.

5.2.2. Teomerpus. Jlunaktudeckue Marepuaibl. 11 kimacc: yde0.mocoOue aiisi o0meoopazoBar.
opranu3anuii: 6a3oBbiii U yriayoneHusiii ypouu/ b.I'. 3uB. — 14-e u3n. — M.:IIpocBemenue,
2016.

5.2.3. AnreOpa u Hadayia MaTeMaTHYIecKoro aHaimu3a. [[MIakTHdecKne MaTepHalibl K Y4eOHHUKY

1O. M. Konsiruna u ap. 10 kiace: y4ue0. nmoco6ue uist o6meodpa3zoBaT. opraHu3anuii: 6a3oBblil 1
yryonenssiit yposau / [ML.U. l1labynun, M. B. Tkauesa, H.E. ®enoposa, O.H. [lo6posa]. - 6-¢
u3n. — M.: IIpocsemenue, 2017.

5.2.4. AnreOpa W Hadajia MaTeMaTHYeCKoro aHaimu3a. /[MIakTHdecKue MaTepHalibl K Y4eOHHUKY
1O. M. Konsiruna u aip. 11 kiacce: y4e0. nmoco6ue uist o6meodpa3zoBaT. opraHu3anuii: 6a3oBblil 1
yrinyonennbid yposuu / [M.U. labynun, M. B. TkaueBa, H.E. ®enopoBa u ap.]. - 3-¢ usn.,
nopab. — M.: [Ipocsemenue, 2018.

5.2.5. Anrebpa u Hayajma MaTeMaTHYeCKOTO aHaiu3a. Tematumueckue tecThl. 10 kiacc: yueo.
nocobue g oOuieoOpa3oBar. opraHuzauuii: 0a3oBblii W yrayOnenseii ypoBuu / H.E.
®denoposa, M. B. Tkauena. - 3-e uzn., nepepad. — M.: IIpocBemenne, 2017.

5.2.6. AnreOpa u Havalla MaTeMaTHYECKOTO aHaiu3a. TeMmarmueckwe TecThl. 11 kimacc: yueo.
nocobue s 001e00pa3oBaT. opraHu3anuii: 6a30BbIi 1 yriryosieHHbI ypoBHH / M. B. Tkauera,
H.E. ®enopoga. - 3-¢ u3z., nepepad. — M.: [Ipocsemnienue, 2012.

5.2.7. KontposbHO-u3Meputenbnsle Marepuansl. ['eomerpus. 10 kmace. @I'OC/ Cocrt. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.8. KontpospHO-u3Meputensnsle Marepuansl. ['eomerpus. 11 kmace. @I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

5.2.9. Aunrebpa. YrayOneHHbIH Kypc C PpEILICHUSMH MU YKa3aHUAMHU: y4eOHO-METOJIUYEecKOe
nocobue/H. JI. BomorapeBa u np.; mon pen. M.B. ®demortoBa. — 4-¢ uzn. M.: JlaGoparopus
3HaHuH, 2018. (BMK MI'Y-IlIkoure).

5.2.10. TI'eomerpusa. OCHOBHOH KypC € pELICHMSAMHU M YKa3aHUSAMH: Y4€OHO-METOIMUYECKOE
nocobue/H. JI. 3omorapeBa u ap.; nox pea. M.B. @denorosa. M.: Jlabopatopus 3nanuii, 2018.
(BMK MI'Y-lIkomne).

5.2.11. Anrebpa u Havana asamu3a. 10-11 xmaccel. MoaynpHbli TpuakTuB-Kype/ A.P.
PsazanoBckuii, C.A. IlecrakoB, WN.B. fmenko. — M.: HM3garenbctBo «HanmoHambHOE
obOpazoBanue», 2014.

5.2.12. DnemMeHTBl TEOPUHU MHOXKECTB U MATeMaTHYEeCKOW JIOTHKHU. Teopus W 3amauu: ydeOHOe
noco6ue /JI. FO. benora, 0. A. benos; Spocin. roc. yu-t um. II. I'. JlemunoBa. — SIpocnanib:
Apl'y, 2012.
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5.3. Y4eOHo-MeTOAMYECKAA IUTEepaTypa

5.3.1. Anre6pa u Hayanma Matematudeckoro ananmsa. COopHuk paboumx mporpamm 10-11
KJaccel: y4eb. mocobue uis y4yutened o0meoOpa3oBar. opraHm3anuii: 0a30BbIA U YTIyOIn.
yposuu / cocT. T.A. Bypmuctposa — M.: IIpocsemienue, 2018.

5.3.2. Anrebpa m Havajga MareMaTH4YecKOro aHaimsa. Meroamdeckue pekomenmaruu 10-11
KJacc: y4ue0. mocobue miis obmeoOpasosar. opranm3anuii/ H.E. ®enoposa, M. B. Tkauesa]. - 3-
e u3z., nepepad. — M.: Ilpocsemenue, 2017.

5.3.3. T'eomerpus. Coopauk pabdounx mporpamm 10-11 kmaccer: yue6. mocoOue s yauTeseH
oOmieo0OpazoBar. opranu3anuii: 0a30BbeIid U yriryos. ypoBHHu / cocT. T.A. BypmucrpoBa — M.:
[Ipocsemienue, 2018.

5.3.4. Tloypounsie pazpabotku no reomerpun. 10 xkmace /Coct. B.A. SIpoBerko. — 2-¢ m3a. — M.
BAKO, 2018.

5.3.5. lloypounsie pazpabotku no reomerpun. 11 xmace /Coct. B.A. SIpoBenko. — 3-¢ m3a. — M.
BAKO, 2018.

5.3.6. Uzyuenue reomerpuu B 10-11 knaccax: ku. it yuurens/ C.M. Caaksan, B.®. byry30B.- 4-
e u3l., nopad. — M.: Ilpoceemienue, 2014.

5.4. IlepeyeHb peKOMEHyeMbIX TEXHHYECKUX CPEACTB 00y4eHHsl, B TOM YHCJIE TPEHAKEPOB
5.4.1. InTepakTuBHas AOCKa/ SKpaH.

5.4.2. KoMnproTep/HOYTOYK.

5.4.3. MyneTUMeIHAIIPOEKTOP.

5.5. IlepeueHb pekoMeHAyeMbIX 3JIeKTPOHHBIX 0M0/1H0TEeYHO-00pa30BaTe/IbHbIX peCypCcoB

5.5.1. Enunas xosuiekius IUGPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum cB0OOIHOTO
noctyma: http://school-collection.edu.ru
5.5.2. Maremaruka. Komnwrtorep. OOpazoBanume. — Pexum cBoOoaHOTO — JMOCTYyIMA:

http://www.mce.su

5.5.3. ®enepanbHblii 1IeHTP HHPOPMAITMOHHO-00pa3oBarenbHbIX pecypcoB (PIIMOP). — Pexum
noctyma: http://fcior.edu.ru

5.5.4. MaTtemartudeckue 3TIObI. — PexkxuM cBOOOgHOTO AocTyma: hitp://www.etudes.ru

5.5.5. OTKpBITBIA  KOJUICIK: Maremaruka. — Pexum  cBoOGomHOrO  JOCTyma:
http://college.ru/matematika

5.5.6. OOpa3zoBaTenbHBIA MaTeMaTUYECKUW caidT. — Pexum cBoObogHOrO  Joctyna:
http://www.exponenta.ru

5.5.7. Oo0pazoBarenpublii  moptanm «pemy EI'D» — Pexum cBobogHOTO  JocTyna:

https://sdamgia.ru/

5.5.8. ObpazoBarenbHble pecypchl MHTepHEeTa — MareMaTtnka — Pexum CBOOOIHOTO J0CTyma:
http://www.alleng.ru/edu/math.htm

5.5.9. TloarotroBka K HWTOroBOM arrecrauu — Pexxum  cBOOOJHOrO  JIOCTYymHA:
http://samopodgotovka.com/index.php/matematika.html

CpencrBa KOMMYHUKAIIUH JUIs TPOBEACHUS OHJIAKH - U oIiaiiH ypoKoB
JIHEBHUK. DY

Cormmanbaaga cetb BKonTakre
CepBuc Zoom BUICOKOH(pEPEHIIHS
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O6pazoBarenbHbIe TUIAT(HOPMEI JJIsi TPOBEICHHSI OHJIAWH- U 0(IaiiH ypOKOB:
JIHEBHUK.DY

POII

Pemy EI'D

infourok.ru

math100.ru

5.6. MaTtepua/jbHO-TeXHUYECKHe CPeICTBA M 000PY/10BaHUs /151 00y4eHHs

5.6.1. KoMmiieKT HHCTPYMEHTOB KJIACCHBIX

5.6.2. HaGop Mozeneit st 1abopaTopHBIX paboT MO CTEPEOMETPUH

5.6.3. Tabnuup! no anredpe: «TpuroHoMerpus», «OyHKITN»

5.6.4. Tabnuup! no reomeTpun: «MHOTOTpaHHUKNY, «Tena BpalieHus»

5.6.5. [lns obecrnieuennss oOydeHHsS C WCIIOJIB30BAaHUEM HCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH HEOOXOIUMBI:

- KOMITBIOTEPHI WM WHBIE TEXHUYECKHE YCTPOWCTBA YIEHUKOB H MEAAarora ¢ BBICOKOCKOPOCTHBIM
BbIXoJIoM B VHTepHeT, oOecrneynBamMe BO3MOXXHOCTh pabOTBl C  MYIJIbTHMEAHHHBIM
KOHTCHTOM: BOCIIPOW3BEJICHUE BUICOM300paKECHUI, KaYeCTBEHHBI CTEPEO3BYK B HAYIIHUKAX,
pedeBoii BBOJ ¢ MUKpoGOHa U Jp.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NTIPEIMETA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUS (436 1)

IIpuioxenue 1

Moayas «I'eomerpus»

Ne Pa3nen / rnaBa Kon-Bo | Tum 3ansaTus @DopMBI U BUJIBI KOHTPOJIS Kanmenpapusle  cpoku
/ TeMa 4acoB IIPOBEJICHUS
y4eOHOro npeaMera ITnan

10 kaacc/ 1 rog odyverus (86 yacon)
Beenenne S

1 [Ipeamer  crepeomeTpun.  AKCHOMBI 1 Ypok QopmMupoBaHusS HOBBIX
CTEPEOMETPUU 3HAHHUI

2-3 HexoTopble caencTBys U3 aKCHOM 2 KoMOMHNpOBaHHEIH YPOK

4 Pemienue 3amay Ha TpUMEHEHUE aKCHOM 1 Vpok mnpuMeHeHUs 3HAHUK Ha
CTEepEOMETPUH U UX CIEACTBHIA. PAKTHKE

5 Pemienue 3amauy Ha mMpuUMEHEHHE aKCMOM 1 VYpok mnpumeHeHus 3HaHUM Ha | TeMaTHdeckuidi  KOHTPOJIb:
CTEPEOMETPUU U UX CICACTBHIA. IPAKTHKE camocTosiTeNbHas paboTa
I'nasa 1. IlapajiejibHOCTh NMPSIMBIX U 20
IVIOCKOCTel
I[Mapa/ieJJbHOCTh NMPAMBIX, NPAMOI U 4
IIOCKOCTH

6 [TapanienbHble psIMbIE B IPOCTPAHCTBE 1 Ypok QopmupoBaHus HOBBIX

3HaAHUU
7 [TapanienbHOCTh TpeX NPSIMBIX 1 KomMmOuHupoBaHHBIN ypoK
8-9 [TapaniensHOCTh NPSMOM U TIIOCKOCTH 2 KomOunupoBaHHbIN ypoK [ToypounsIit KOHTPOJIb:
paboTa Ha ypoke
B3anmHoe pacmoJioikeHHe NPSMBIX B 4

MPOCTPAHCTBeE.
NPSAMbIMHI

Yroan wmexay aByMms




10 CkpemuBaroniecst npsiMble 1 Ypox ¢opmMHpOBaHUS HOBBIX
3HaHUU
11 CkpemuBarouiecst npsiMble 1 YpPOK IPUMEHEHUs 3HAaHUNA Ha
IPaKTHUKE
12 VYTIuIBl ¢ COHANPABJICHHBIMHA CTOPOHAMH 1 KomMmOuHupoBaHHBIN ypOK
13 Y101 MKy IPAMBIMU. 1 KomMOuHupoBaHHbIH ypok
ITapa/1eJIbHOCTD IJIOCKOCTEl 3
14-15 | [lapamienpHbl€ MJIOCKOCTU 2 Ypox ¢opMHpOBaHHS HOBBIX
3HaHUU
16 CpoiicTBa napauieabHbIX MIIOCKOCTEN 1 YpPOK TpUMEHEHUs 3HaHWM Ha | TemaTM4ecKui  KOHTPOJIb:
IPAKTHKE camocTosiTelbHas paboTa
Terpasap u napanjejenunes 9
17 Tetpasap. 1 Ypok QopmMupoBaHusS HOBBIX
3HAHUU
18 Terpasap. 1 YPOK TPUMEHEHUs 3HAaHWW Ha
MIPAKTHKE
19 [Tapamnenenunen. 1 Ypok QopmMupoBaHusS HOBBIX
3HAaHUU
20 [Tapannenenumnesn. 1 YpOK TpHMEHEHHWs 3HaHWW Ha | TemMaTH4ecKuii  KOHTPOJIb:
IIPAaKTUKE TECTUPOBAHUE
21-22 | CedeHusi MHOTOTPAHHHUKOB. 2 KomOuHMpOBaHHBIN yPOK
23-24 | 3ajgauu Ha MOCTPOCHUE CEUCHUI 2 YpPOK TPUMEHEHWs 3HAaHUW Ha
IIPAaKTUKE
25 KonTpoabHass padora Nel mo Tteme: 1 Ypok KOHTposis u mnpoBepkd | TemaTHueckuii  KOHTPOJIb:
ITapannenbHoCcTh NPSAMbIX u 3HaHUHN U yMEHU KOHTpOJIbHAsI paboTa
IUIOCKOCTEH
I'naBa 2. IlepneHIUKYJISAPHOCTH 14
NPSIMBIX U IJIOCKOCTEN
IlepneHMKyJIsIPHOCTL  NPSIMOH M 5
IJIOCKOCTH
26 IlepneniukynspHeie psiMbIE B 1 Ypox ¢opmMHpoBaHHS HOBBIX
POCTPAHCTBE 3HaHUHI
27-28 | IlapanienbHble NpsIMbIE, 2 Kom06uHupoBaHHbIH ypok
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NCPHNCHAUKYJIAPHBIC K INIOCKOCTH

29 [Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOM 1 KomOunnpoBaHHbIil ypox
1 TUIOCKOCTH
30 Teopema o npsAMoi, neprneHIuKyISIpHOI 1 YPOK TpUMeHEHHus 3HaHWi Ha | [loypouHslii ompoc: paborta
K TUIOCKOCTH IPaKTUKE Ha YpOKe
IMepneHuKyJIsIp ¥ HAKJIOHHBIE. YT0JI 5
MeK/1y NPSMOi U IVIOCKOCTHIO
31-32 | IlepneHauKymIsIp u HaKJIOHHAsI. 2 Ypox ¢opMHpOBaHUS HOBBIX
PaccTosiHue 0T TOYKH JI0 THIOCKOCTH. 3HaHUHI
33 Teopema o Tpex nepreHanKyIsIpax 1 KomOuHMpOBaHHEI ypoK
34 Teopema o Tpex nepneHauKyIsapax 1 YPOK NPUMEHEHUs 3HAaHUN Ha
NPaKTHKE
35 VYo Mexay NpsAMOH U TUNIOCKOCTBIO 1 KomOunupoBaHHbIii ypok TeMarnueckuii  KOHTpPOJIb:
camocTosiTeNbHas paboTa
J{ByrpanHbIii yroJ. 4
IlepneHAUKYJAPHOCTD IJIOCKOCTEN
36 JIByrpaHHBIN yrou 1 Ypox ¢opMHpOBaHUS HOBBIX
3HAaHUU
37 [IpuzHak TEpPHEHANKYIIPHOCTH  ABYX 1 KomOuHMpOBaHHBIN ypOK
IJI0CKOCTEN
38 [IpsiMOoyrombpHbII Napasuienenune 1 KomOnHupoBaHHbIH ypok
39 KonTpoabHass padora Ne2 mo Tteme: 1 Ypok KOHTposis u mnpoBepkd | TemaTHueckuii  KOHTPOJIb:
IlepneHAUKYJISAPHOCTL  MPSAMBIX H 3HaHUHN U yMEHU KOHTpOJIbHAs paboTa
IUIOCKOCTEH
I'naBa 3. MHOrOrpanHHuKH 13
ITonsitue mHOrOorpanHuka. Ipusma 4
40 IToHsaTHE MHOTOTrpaHHUKA 1 KomMmOuHupoBaHHBIN ypoK
41 [Tpuzma 1 VYpox dopMupoBaHUS HOBBIX
3HaAHUU
42-43 | Pemienne  3aja4 = Ha  HaXOXKJCHHE 2 YPOK IpuUMEHeHMsl 3HaHuil Ha | [loypouHsblit KOHTPOJIb:

IUIOIAa TIOJHOM © OOKOBOH  IIO-

ITPAKTHUKC

paboTa Ha ypoke
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BEPXHOCTH

MMupamunaa 5
44 IInpamupa. IIpaBunbHas nupamuna 1 Ypox ¢opMHpOBaHHS HOBBIX
3HAHUU
45-46 | Pemenwe  3a7a4 = HAa  BBIYHCIICHHE 2 YPOK MPUMEHEHMs] 3HAHUM Ha
IJIOLIA/IM MOJIHOM MOBEPXHOCTH U IIPAKTHKE
OOKOBOY TOBEPXHOCTH NMHUPAMHUIBI
47 Ycedyennas nupamuaa 1 KomMOunupoBaHHbIi ypok
48 Ycedyennas nupamuaa 1 YpPOK TpUMEHEHUs 3HaHWM Ha | TemaTM4ecKuil  KOHTPOJIb:
IPAKTHKE camocTosiTeNbHas paboTa
IIpaBujbHbIe MHOTOTPAHHUKH 4
49 CummeTpusi B IPOCTPAHCTBE 1 KomOuampoBaHHbBIN ypOK
50 [ToHATHE MPAaBUILHOTO MHOTOTPAaHHHKA 1 KomMmOuHupoBaHHbIH ypoK
o1 OIEeMEHTBl  CUMMETPUM  IPABUIIBHBIX 1 YPOK TPUMEHEHUs 3HAaHWW Ha
MHOTOTPaHHUKOB MIPaKTUKE
52 KonTpoabHass padora Ne3 mo Tteme: 1 VYpok KOHTponss u mpoBepkd | TemMaTndyeckuii  KOHTPOJIb:
MHOTrorpaHHUKH 3HAHUU U YMEHMI KOHTpOJIbHAsI paboTa
I'nasa 4. llnauHap, KOHYC U mAp 20
Hununap 3
53 [TonsaTue numuHIpa 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAaHUU
54 [Tnomanp MOBEPXHOCTH NUIUHPA 1 KoMOuHMpOBaHHBIN YPOK
55 [Tnomans NOBEPXHOCTH HMWINHAPA 1 YPOK mNpuMeHeHus 3HaHui Ha | [loypounslit KOHTPOJIb:
IIPAaKTUKE paboTa Ha ypoke
Konyc 5
56 [Tonsatue koHyca. 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HaHUU
57-58 | [Inomaas MOBEPXHOCTH KOHYCA 2 YpOK TpPUMEHEHHs] 3HAHUK Ha
IIPAaKTUKE
59 Y ceueHHBI KOHYC 1 KomOunupoBanHslii ypok
60 YcedeHHBI KOHYC 1 YpPOK TIpUMEHEHUs 3HaHuUN Ha | TemMaTM4eCcKuil  KOHTPOJIb:
IPaKTUKE caMoCTosATeNbHas paboTa
Cdepa 12
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61 Cdepa u map. YpaBaenue chepsl 1 Ypok dopmupoBaHusi HOBBIX
3HaHUU
62 B3aumuoe pacmnosnoxenue cdepel  H 1 KomOunnpoBanHblil ypok
TUIOCKOCTH
63 B3anmuoe pacmosnoxenue cdepsl  H 1 YPOK TPUMEHEHHUs 3HAHWH Ha
TUIOCKOCTH IPAKTHKE
64-65 | KacarenpHas miiockocTsh K chepe 2 KomOuHMpoBaHHbI ypox [Moypounsrii KOHTPOJIb:
paboTa Ha ypoke
66 Cdepa, BucaHHas B MHOTOTDaHHUK. 1 YPOK TIPUMEHEHHWs 3HaHWH Ha
NPaKTHKE
67 Coepa, ONMCAaHHAs 0KOJIO 1 YPOK MpPUMEHEHMs] 3HAHUM Ha
MHOTOT'paHHUKA NPaKTHKE
68-69 | Ilmomanap cdeps 2 KoMOMHUpOBaHHBIH YPOK
70-71 | Pa3Hple 3amayn  HAa  MHOTOTPAaHHUK, 2 YPOK TPUMEHEHUs 3HAaHWW Ha
KOHYC, IMJIMHJP U 1Iap MTPAKTHKE
72 KonTpoabnast padora Ned mo Tteme: 1 VYpok KOHTponss u mpoBepku | TeMaTndyeckuii  KOHTPOJIb:
IuauHAp, KOHYC W Wap 3HAHUU U YMEHHI KOHTpOJIbHAsI paboTa
HTorosoe noBropeHue 14
73-74 | [loBTopenue. IlapamienbHOCTD MPSMBIX 2 YpPOK TPUMEHEHWs 3HAaHUW Ha
U IIocKocTel. [lepneHInKyIsspHOCTh MPAKTHKE
MPSAMOU U TIIIOCKOCTH.
75-76 | [loBTOpenue. [lepneHAUKYAAPHOCTH 2 YpPOK TpPUMEHEHWs 3HAaHUW Ha
MPSIMOH U TUIOCKOCTH. NPaKTHUKE
77-78 | I[loBropenue. Terpadrap u [Tupamuna. 2 YpOK TpuMeHeHus 3HaHui Ha | [loypounsbrit KOHTPOJIb:
NPaKTHUKE paboTta Ha ypoke
79-80 | [ToBTOpEHME. [Tapannenenunen u 2 YpPOK TpPUMEHEHWs 3HAaHUW Ha
[Tpuzma. NPaKTHUKE
81-82 | [loBTopenue. Immuump. 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
NPaKTHUKE
83-84 | [ToBTopenue. Konyec. 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
MPAKTHKE
85-86 | IloBropenue. Cdepa u map. 2 YPOK HpuMeHeHMsl 3HaHuil Ha | [loypouHsblit KOHTPOJIb:

ITPAKTHUKC

paboTa Ha ypoke
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11 kaacc/ 1 rog ooydenus (70 yacoB)

I'maBa 5. O0bemMbI Tea 24
O0BbeM NpsIMOYTo0JIbHOTO 3
napaJuiejienumnena
1 [TonsiTne o6bemMa 1 Ypox ¢opMHpOBaHHS HOBBIX
3HAHUU
2 O06beM IPsIMOYTOJIBHOTO MapajuieNenuIiea, 1 KombOunmpoBanHbIi ypok
KyOa.
3 O06beM NpsIMOYTOJIBHOTO Napajuleenunena, 1 YpOK mnpuMmeHeHus 3HaHui Ha | [loypounsrit KOHTPOJIb:
Kyo0a. MIPaKTUKE paboTa Ha ypoke
O0BbeMbl NPAMOI MPU3MBI U IIWJIMHPA 4
4 O6beM psMOii TPU3MBI 1 KomMOuHupoBaHHBIH ypok
5 O6beM MpsAMOii TPU3MBI 1 YPOK TPUMEHEHUs 3HAaHWW Ha
MIPAKTHKE
6 O6beM HuIMHIpa 1 KomOuHupoBanHblii ypok
7 O6beM nuIMHIpa 1 YpPOK NpUMEHEHUs 3HaHWM Ha | TemaTM4ecKui  KOHTPOJIb:
MIPaKTUKE camocTosiTeNbHas paboTa
Oo0Bembl HAKJIOHHOM NPU3MBbI, 8
MHPaAMHIbI M KOHYCA
8 Brruncnenne o0beMOB Telm € TOMOIIBIO 1 VYpox ¢dopmMupoBaHUST HOBBIX
OIpPENICNIEHHOT0 UHTErpaa 3HaAHUH
9 Bbruucinenue o0beMOB Tell C IMOMOIIBIO 1 YPOK TNpPUMEHEHUs 3HAHUHA Ha
OIpEIeNIEHHOr0 UHTErpaa IIPAaKTUKE
10 O06beM HaAKJIOHHOM MPU3MBI 1 KoMOMHMpOBaHHBIN YPOK
11 O0beM HaKJIOHHOW MPU3MBI 1 YpPOK TpPUMEHEHWs 3HAaHUW Ha
IPAaKTUKE
12 O6beM nupamMuibl 1 KomMmOuHupoBaHHBIN ypoK
13 O6beM mupaMuIbl 1 YpOK mnpumeHeHus 3HaHuM Ha | [loypounslit KOHTPOJIb:
IIPAaKTUKE paloTa Ha ypoke
14 O0bem KoHyca 1 KomOunupoBaHHbIi ypoK
15 O0bem KoHyca 1 YPOK IpUMEHEHMsI 3HaHW Ha | TeMaTnyeckuil  KOHTPOJIb:
IPaKTUKE caMoCTosATeNbHas paboTa
O0bem mapa u nJI0MAAL chepsbl 9
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16 O6bem mapa 1 KomOuHnpoBaHHbI ypox
17 Oo6bem mapa 1 YPOK IPUMEHEHUs 3HAaHUW Ha
IPAKTHKE
18 OO0beMbl 1IAPOBOrO CErMEHTa, IIAPOBOTO 1 KomOunupoBaHHbIi ypok
CJIOSI M IIIAPOBOTO CEKTOPa
19 OO0beMbl 1IAPOBOrO CErMEHTAa, IIAPOBOTO 1 YPOK MPUMEHEHMs] 3HAHUM Ha
CJIOSI M IIIAPOBOTO CEKTOPA IIPaKTHUKE
20- | IImomanap cdeps 2 YPOK TPUMEHEHHUs 3HAHWHA Ha
21 IPAKTHKE
22- | Pa3nble 3aaun Ha 00BEM MHOTOTPAaHHUKOB, 2 YpPOK MpPUMEHEHMs] 3HAHUM Ha
23 | KOHyca, IMJIMHIPA U mapa. NPaKTHKE
24 Koutpoannas paGora Nel mno Teme: 1 VYpox KOHTpoJis | mTpoBepku | TemaTH4ecKkuit  KOHTPOJIb:
O0beMblI Te 3HAHUU U YMEHHI KOHTpOJIbHAs paboTa.
I'1aBa 6. BekTopbl B IpocTpaHcTBe. 6
IlonsiTHe BEeKTOpPa B IPOCTPAHCTBE 1
25 [Tonsatne BexkTOpa. PaBeHCTBO BEKTOPOB 1 Ypok QopmMupoBaHusS HOBBIX
3HAHUU
CioxeHue W BbIYUTAHHE BEKTOPOB. 2
YMHOXKeHHE BEKTOPAa HA YHUCJI0
26 CrnoxeHue W BBIYMTAHHE BEKTOPOB. CyMMa 1 KomOuHMpOBaHHEIN yPOK
HECKOJIbKUX BEKTOPOB
27 YMHOKEHHE BEKTOpa Ha YUCIIO 1 KoMOuHMpOBaHHBIN YPOK [ToypouHblii KOHTPOJIb:
paboTa Ha ypoke
KoMmuianapHble BEKTOPbI 3
28 Komrmuranapaeie BEKTOPHI. [TpaBuio 1 KoMOuHMpOBaHHBIN YPOK
napajuiesienuneaa
29 Paznoxxenue BEKTOpa o TpeM 1 KomMOunupoBaHHbIi ypok
HEKOMIUJIAaHAPHBIM BEKTOPaM
30 Paznoxenue BEKTOpa 1o Tpem 1 ypOK TMpUMeHeHHs] 3HaHuil Ha | Tematnyeckuii  KOHTPOJIb:
HEKOMIUJIAaHAPHBIM BEKTOPaM MPAKTHKE camocCTosITeNbHAsg paboTa
I'maBa 7. Meroag  kKoopAMHAT B 19
npocrpancrse. /{Buxenus
KoopiMHaThl  TOYKH W KOOPAMHATHI 8
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BEKTOpa

31- | IlpsmoyrosibHasi CcUCTeMa KOOpAMHAT B 2 Ypox ¢opmMHpOBaHUS HOBBIX
32 | mpoctpanctBe. KoopanHaTel BeKTOpa 3HaHUH
33- | CBa3p MEXIy KOOpIUHATAMH BEKTOPOB W 2 KomOuHnpoBaHHbI ypox
34 KOOpJIMHATAMH TOYCK
35 [IpocTeimme 3aga4u B KOOPAUHATAX. 1 KomMmOuHupoBaHHBIN ypOK
36 | Ilpocreiimme 3a1a4n B KOOpAWHATAX. 1 YPOK TPUMEHEHHUs 3HAHWHA Ha
NPaKTHKE
37 Q@opMysia  pacCTOSHHUS  MEXAY  JIBYyMs 1 KomOunupoBaHHBIN ypok TeMarnueckuii  KOHTpPOJIb:
TOYKAMH. caMOCTOsITeNIbHas paboTa
38 YpaBHeHnue chepsl. 1 KoMOuHUpOBaHHBIN YPOK
CkaJjsipHoe pou3BeieHe BEKTOPOB 8
39 | Yros Mexay BEKTOpaMu 1 KoMOMHUpOBaHHBIN YPOK
40 YTr0J1 MEXy BEKTOpaMH 1 YPOK TPUMEHEHUs 3HAaHWW Ha
MTPAKTHKE
41 CKaJIsIpHOE MPOU3BEJIEHNE BEKTOPOB 1 KomOuHupoBanHblii ypok
42 CkaysipHO€ NMPOU3BE/ICHNE BEKTOPOB 1 YpPOK TIPUMEHEHWs 3HaHUNA Ha
IIPAKTUKE
43 Brruucienue yriioB MexIy NTpSIMBIMH U 1 KomOuHMpOBaHHBIN yPOK
IJIOCKOCTSIMU
44 | BpluuciieHUe YIriIOB MEXIy MpsIMBIMH U 1 YPOK TNpUMEHEHus 3HaHUW Ha | TeMaTHueckuil  KOHTPOJIb:
IJIOCKOCTSIMU IIPAaKTUKE TECTUPOBAHUE
45 YpaBHEHHE ILIOCKOCTH 1 KoMmOuHMpOBaHHBIN YPOK
46 YpaBHEHHE ILTIOCKOCTH 1 YpPOK TpPUMEHEHWs 3HAaHUW Ha
IIPAKTUKE
JBukeHus1 3
47 LentpanbHas CUMMETpPHSL. OceBas 1 KomMOunupoBaHHbIN ypoK
CUMMETpPHUS
48 3epkanpHas cummerpus. IlapannenbHbiit 1 Kom6unnpoBaHHbIi ypok
NIePEHOC
49 KonTposbHass padora Ne2 mo Teme: 1 YpoKk KOHTpoJid M MNpoBepKH | TemMaTH4eCKuil  KOHTPOJIb:
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Meron KOOpPAMHAT B  IPOCTPAHCTBE. 3HAaHUU U YMEHUI KOHTpOJIbHAs paboTa
JABnkenust
Hrorosoe noBropenue 21
50 [loBTOpeHue. AKCHOMBI CTEPEOMETPUH U 1 YPOK IPUMEHEHUs 3HAaHUUA Ha
WX CIICJCTBUSI. IPaKTHUKE
51 [ToBTopenue. IlapannensHOCTh MPSIMBIX U 1 YPOK TPUMEHEHHUs 3HAHWHA Ha
IIJIOCKOCTEN IIPAKTUKE
52 [ToBTOpEHME. [lepneHUKyIApHOCTD 1 YpPOK NpUMEHEHus 3HaHWM Ha | TemaTM4ecKuil  KOHTPOJIb:
MPSIMBIX M IJIOCKOCTEH. IPaKTHUKE camocTosiTelbHas paboTa
53- | IloBroperne. OOBEM U TIONIATH 2 YpPOK MpPUMEHEHMs] 3HAHUM Ha
54 MMOBEPXHOCTHU MapajuieJenumea. MIPAKTUKE
55- | [loBTropenue. OOBEM U MIOLIA/Ib 2 ypoK mpuMeHeHus 3HaHuil Ha | [loypouHsblit KOHTPOJIb:
56 MMOBEPXHOCTH TETpadJipa. MIPAKTHUKE paboTa Ha ypoke
57- | [loBropenue. OObEM U MIIOLIAIb 2 YpOK TpPHUMEHEHMs] 3HAHUM Ha
58 MTOBEPXHOCTH MPU3MBI. MIPaKTUKE
59- | IloBroperne. OOBEM U TLIONIATH 2 YpOK MpPHUMEHEHMs] 3HAHUM Ha
60 MTOBEPXHOCTH MUPAMHU/IBI. MIPaKTUKE
61- | [loBropenune. BekTopbl B MPOCTpaHCTBE. 2 YpPOK TpPHUMEHEHHs 3HaHWK Ha | TeMaTudyeckuii  KOHTPOJIb:
62 MIPaKTHKE caMoCTosITeNbHas paboTa
63- | [loBTOpEHHME. Mertox  koopauHAT B 2 YpPOK TPUMEHEHWs 3HaHUW Ha
64 MPOCTPAHCTBE. JIBIKEHUS. MIPaKTHKE
65- | [ToBTOpEHuUeE. O6beM w®  IUIOIIANb 2 YpPOK TpPUMEHEHWs 3HAaHUW Ha
66 HUAJTUHIPA. MIPaKTHKE
67- | IloBTOpeHue. O6beM w®  IUIOIIANb 2 YpOK mnpuMeHeHusi 3HaHuil Ha | [Toypounbrit KOHTPOJIb:
68 MMOBEPXHOCTH KOHYCA. MIPAKTUKE paboTa Ha ypoke
69- | [loBTOpEHHUE. O6beM w®  IUIOIIANb 2 YpPOK TpPUMEHEHWs 3HAaHUW Ha
70 MMOBEPXHOCTHU c(ephl  mapa. MIPaKTHKE
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Moayab «Ajredpa 1 Ha4aJIa MATEMATHYECKOI0 AHAJIH32)

No | Pa3nen / rnaBa Kou-Bo Tun 3ansaTus @DopMBI U BUJIbI KOHTPOJIS Kanenmapusle  cpoku
/ Tema 9acoB IPOBEICHUS
y4eOHOTO TpeMeTa [Tnan

10 kaacc/ 1 rox o6yuenus (140 yacon)
I'naBa 1. Anredpa 7-9 kiiaccoB 11
( moBTOpPEHUE)

1 Jnarnoctuueckuii cpes 1 Ypok KOHTponss u mpoBepku | BxogHou KOHTPOJIb:

3HAHUW U YMEHHI KOHTpPOJIbHAs paboTa

2 Anrebpandeckue BbIpakeHus. JluHeiiHble 1 KomOunupoBaHHbIii ypok
YpaBHEHHSI U CUCTEMBI YPaBHEHUH

3 UucnoBsle HEpaBeHCTBA M HEPABEHCTBA 1 KomOunupoBaHHbIii ypok
TIEPBOM CTENEHH C OJJTHIM HEH3BECTHBIM

4 Jluneiinas u KkBagpaTudHas QyHKIIUH. 1 KomOuHMpOBaHHEIN yPOK

5 KBanpartusie KOPHU. KBanpartHbie 1 KomOuHMpOBaHHEIN yPOK
YpaBHEHHSI.

6 KBanparHreie HepaBeHCTBaA. 1 KomOuHMpOBaHHBIN yPOK

7 CpoiicTBa u rpaduku HyHKITUH. 1 KoMOuHMpOBaHHBIN YPOK Temaruueckuii  KOHTPOJIb:

camocTosiTeNbHas paboTa

8 [Iporpeccuu u coKHBIE IPOLIEHTHI. 1 KoM6uHMpoBaHHBIN ypoK

9 Hauana crarucruxmu. 1 KoMOuHMpOBaHHBIN YPOK

10 MHoxecTBa. 1 KomOunupoBaHHbIN ypoK

11 Jloruka 1 KomMOunupoBaHHbIN ypoK
I'naBa 2. /leuMocTh YnCeI 7

12 [lonarue nenumoctu. [lenmmMocTh CyMMBbl U 1 KomMOuHupoBaHHBIN ypOK
IPOU3BEJICHHUS.

13 Jlenenue ¢ 0CTaTKOM. 1 KoMOuHupoBaHHBIN ypOK
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14 [IpusHaku nenumMocTu KoMOuHupOBaHHBIN yPOK
15 [Ipu3naku nenumoctu 1 KomOunnpoBaHHbIi ypox TeMarnueckuii  KOHTPOJIb:
caMoCTOsATeNbHas paboTa
16 CpaBHeHus. 1 KomOunupoBaHHbIi ypok
17 Pemienue ypaBHEeHH B LIEJIBIX YHCIIAX. 1 KombOunmpoBanHbIi ypok
18 Koutpoabnasa paGora Ne 1 mo Tteme: VpoKk KOHTpONss M NPOBEPKU | TeMaTHYeCKHii  KOHTPOJIb:
JeauMocTh ynce 3HAHUW U YMEHUU KOHTpOJIbHAs paboTa.
I'naBa 3. MHorouwiensl. Ajlredpanieckue 10
YpaBHEHHHI.
19 MHoOro4IeHBI OT OJTHOTO IEPEMEHHOTO. 1 Ypok QopmMupoBaHus HOBBIX
3HaHUU
20 Cxema ['opHepa. 1 Ypox ¢opMHpOBaHHS HOBBIX
3HaAHUU
21 Mpuorounen P(x) u ero xopenb. Teopema 1 KomOunupoBaHHbIii ypok TeMarnueckuii  KOHTpPOJIb:
besy. camocTosiTeNIbHas paboTa
22 | AnreOpanueckoe ypaBHeHHe. ClencTBue us3 1 KomOuHMpOBaHHEIH ypOK
Teopembl besy.
23 Pemenne  anreOpawdeckux — ypaBHEHHI 1 KomOuHMpOBaHHBIN ypOK
pa3JI0KEHUEM Ha MHOYKHUTEIIH.
24 CuMMeTprYecKre MHOTOWICHBI 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUI
25 MHorousieHbl OT HECKOJIbKUX MEPEMEHHBIX. 1 KoM6uHMpoBaHHBIN ypoK
26 DopMyIIBI COKPAIICHHOTO YMHOMXEHUS IS 1 Ypox ¢dopmMupoBaHUST HOBBIX
crapuiux creneneil. bunom HeroTona. 3HAHUI
27 Cucrembl ypaBHEHUH. 1 KoMOuHMpOBaHHBIN YPOK
28 Kontpoabnasa paGora Ne 2 mo Tteme: 1 VYpok KOHTposisi W HpoBepkd | TemaTuyeckuidi  KOHTPOJIb:
MHoro4/ieHbl. AareOpanyeckue 3HAHUU U YMEHUI KOHTpPOJIbHAsI paboTa.
YpPaBHEeHHSI.
I'maBa 4. CreneHb ¢ IeHCTBHTEJILHBIM 11
MoKa3aTteJieM.
29 JleicTBUTENBHBIE YUCIIA 1 Kom6unnpoBaHHbIi ypok
30 beckoHeuHo yObIBaromast 1 YPOoK npUMEHEHHUs 3HAaHWM Ha
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IrCOMCTPHUICCKAA MPOTPCCCHUA

IIPAKTHKE

31 ApupmMeTHuecKkii KOpPeHb  HaTypalbHOU 1 Ypox ¢opmupoBanus HOBbIX | [loypounsrii KOHTPOJIb:
CTENIEHU 3HaAHUU paboTa Ha ypoke
32 BelHeceHMEe MHOXHTENs HW3-IOJ 3HAKa 1 KomOunupoBaHHbIi ypok
KOpHS, BHECCHHE MHOXHTEIS TIOJ 3HaK
KOpHS
33 [IpeoOpazoBanme BbIpaXEHUH, COEPIKAIITIX 1 YpOK TIPUMCHCHHSI 3HAHUM Ha
pauKabl IPAaKTHKE
34 [IpeoOpa3oBaHue BbIpaXeHHH, COaEpKAIINX 1 YpPOK NpPUMEHEHUs 3HaHWW Ha | TemaTudecknid  KOHTPOJIb:
pauKaIbl NPaKTHKE camocTosiTeNbHas paboTa
35- | Cremens ¢ palioHAILHBIM TIOKa3aTeneM 2 YPOK MpPUMEHEHMs] 3HAHUM Ha
36 NPaKTHKE
37- | CreneHs c IeHCTBUTENBHBIM MTOKa3aTeIeM 2 YPOK TpPUMEHEHUs 3HAaHWH Ha
38 MIPAKTHKE
39 KonTpoabHass padora Ne 3 mo Teme: 1 Vpok KOHTpOdss HW TpoOBEpKH | TeMaTHdeCcKuii  KOHTPOJIb:
Crenennb c AeHCTBUTENbHBIM 3HAHUN U YMEHHI KOHTpOJIbHAS paboTa.
noKazareJieMm.
I'naBa 5. Crenennas gpyHKuus 16
40 Crenennas ¢yHKIUs, €€ CBOMCTBA U TPpauK 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAaHUU
41 Crenennas ¢yHKIUs, €€ CBOMCTBA U TPpauK 1 YpPOK TIpPUMEHEHUs 3HAaHWUU Ha
MPAKTHKE
42 B3anmuo oOpaTtHbie GyHKITUN 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUU
43 JpoOHo-nHelHas GyHKITHSI. 1 YpPOK TpPHMEHEHWs 3HAaHUW Ha
PAKTHKE
44- | PaBHOCUIIbHBIC YPaBHEHUS 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
45 MIPaKTHKE
46 PaBHOCHIIbHBIEC HEpAaBEHCTBA 1 YpOK TpPUMEHEHHs] 3HAHUM Ha
MPAKTHKE
47 HppanmonaibHble ypaBHEHUS 1 Ypox ¢opmMHpoBaHHS HOBBIX

3HAHUH
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48 HppaumnonanbHble ypaBHEHUS 1 YpPOK IpUMEHEHUs 3HaHWU Ha | TemaTudeckuid  KOHTPOJIb:
IIPAKTHKE caMoCTOsATeNbHas paboTa
49- | UppaunoHaibHbIE CUCTEMBI YpaBHEHHMA 2 YPOK IPUMEHEHUs 3HAaHUNA Ha
50 IPaKTHUKE
o1 HppaumonaibHble HEPABEHCTBA 1 Ypox ¢opMHpOBaHUS HOBBIX
3HAHUU
52 HppaumonaibHble HEPABEHCTBA 1 YPOK IpPUMEHEHUs 3HAaHUWA Ha
IIPAKTHKE
53- | lppaumoHanbHBIE CHCTEMBI HEPABEHCTB 2 YpOK MpPUMEHEHMs] 3HAHUM Ha
o4 IIPaKTUKE
55 Koutpoabnasa paGora Ne 4 mno Tteme: 1 VpoK KOHTpONsL M NPOBEPKU | TeMaTHYeCcKuii  KOHTPOJIb:
Crenennasi pyHkumst 3HAHUU U YMEHUI KOHTpOJIbHAs paboTa.
I'naBa 6. Iloka3aTeabHasi pyHKIMA 12
56 [TokazarenpHass ¢yHKIMSA, €€ CBOHCTBA U 1 Ypok QopmMupoBaHus HOBBIX
rpaduk 3HAHUU
S7 [TokazarenbHble ypaBHEHUS. 1 Ypok QopmMupoBaHusS HOBBIX
3HaAHUU
58 [TokazaTenbHBIC YpaBHEHUS. 1 YpPOK TIPUMEHEHWs 3HAaHUW Ha
PAKTHKE
59 Pemenne moka3aTeabHBIX YPaBHEHHI 1 KomOuHMpOBaHHBIN ypOK
Pa3TMYHBIMU METOJAMH.
60 Pemienue nokasarenbHbIX YpaBHEHHI 1 YpPOK TNPUMEHEHHUS 3HaHWK Ha | TeMaTu4eckuii  KOHTPOJIb:
Pa3TMYHBIMU METOJAMH. MPAKTHKE camocTosiTeNbHasg paboTa
61 [TokazaTenbHbBIC HEPABEHCTBA. 1 Ypox ¢dopmMupoBaHUST HOBBIX
3HaHUU
62 [TokaszarenbHbIe HEPABEHCTBA 1 YpOK TpPUMEHEHHs] 3HAHUM Ha
PAKTHKE
63- | Pemenne  mokas3aTenpHBIX ~ HEPABEHCTB 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
64 pa3IUYHBIMU METOJAMH. PAKTHKE
65- | CucrteMbl TMOKa3aTeIbHBIX ypaBHEHUN U 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
66 HEPABEHCTB IIPAKTHKE
67 Kontpoabnasa paGora NeS5 mno Teme: 1 VpoK KOHTpONs M NPOBEPKU | TeMaTHYeCKHil  KOHTPOJIb:
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IlokazarenbHast QyHKUMA

3HAHUU U YMEHUI

KOHTpOJIbHAs padoTa.

I'nasa 7. Jlorapupmuuyeckasi QyHKIUSA 17
68 | Jlorapudmer 1 Ypox ¢opMHpOBaHUS HOBBIX
3HaHUU
69 CoiicTBa j0oraprmMoB 1 KomOuHnpoBaHHbI ypox
70 CaoiicTBa norapupmoB 1 YpPOK IpUMEHEHUs 3HaHMM Ha | TemaTudeckuid  KOHTPOJIb:
IIPAKTHKE camocTosiTelbHas paboTa
71- | lecsaTuuHble W HaTypaJlbHbIE JIOTAPU(PMBI. 2 YPOK NPUMEHEHUs 3HAaHUU Ha
72 dopmyna nepexoa. PaKTHKE
73 [IpeobpazoBanue JorapuMUIecKux 1 YpPOK TIPUMEHEHWs 3HAaHUU Ha
BBIPAKECHUIN IIPAKTUKE
74 [IpeoGpa3oBanue JOTapUPMUUECKUX 1 YpPOK NpUMEHEHUs 3HaHWW Ha | TemaTuyecknid  KOHTPOJIb:
BBIpKCHUI MIPAKTUKE TeCcTOoBas paboTa
75 Jlorapudmuueckas QyHkuus, e€ cBOCTBa U 1 Ypok QopmMupoBaHus HOBBIX
rpaduk 3HAHUU
76 Jlorapudmuueckne ypaBHEHHS U HX 1 KomOuamMpoBaHHbIN ypoK
CUCTEMBbI
7 Jlorapudmuueckre ypaBHEHUS U Uux 1 YpPOK TIPUMEHEHHWs 3HAaHUW Ha
CHCTEMBbI IPAKTHKE
78- | Pemenue norapuMUYECKUX ypaBHCHUM 2 YpOK TpuMeHeHus 3HaHud Ha | [ToypouHsrit KOHTPOJIb:
79 Pa3IUYHBIMU METOIaAMH. MIPAKTHKE paboTa Ha ypoke
80 JlorapudmMuueckrie HEpaBEeHCTBA M MX 1 KoMOuHMpOBaHHBIN YPOK
CHCTEMBbI
81 JlorapupmMuueckre HEpaBEHCTBA W UX 1 YpPOK TpPUMEHEHWs 3HAaHUW Ha
CUCTEMBbI PAKTHKE
82- | Pemenue norapupMuueckx HEpPaBEHCTB 2 YpOK TpPUMEHEHHs] 3HAHUM Ha
83 pPa3IUYHBIMU METOJIAMH. PAKTHKE
84 KontpoabHasa paGora Ne6 mno Teme: 1 VYpok KOHTposisi W HpoBepkd | TemaTuyeckuidi  KOHTPOJIb:
Jlorapudpmuueckas pyHkuus 3HAHUU U YMEHUMU KOHTpPOJIbHAsI paboTa.
I'naBa 8. Tpuronomerpuyeckue 23
(popmyJibl
85 Panuannas mepa yria 1 Ypox ¢opmMHpoBaHHS HOBBIX
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3HAHUI

86 | IloBOpOT TOYKM BOKPYT Ha4yaja KOOpIUHAT YPOK TNPUMEHEHUs 3HAHWHA Ha
IPaKTHKE
87 Omnpenenenre cuHyca, KOCUHyca U TaHIe€Hca Ypox ¢opMHpOBaHUS HOBBIX
yria 3HAHUI
88 Omnpenenenue cuHyca, KOCUHyca U TaHIe€Hca YpOK npuMeHeHus 3HaHud Ha | [ToypouHnslit KOHTPOJIb:
yria MIPaKTUKE paboTa Ha ypoke
89 | 3nmaku cuHyca, KOCHHYCa M TaHTE€HCa KomOuHMpoBaHHBIH ypox
90 | 3aBMCHMOCTh MEXIYy CHHYCOM, KOCHHYCOM YPOK TIPUMEHEHHUs 3HAHWHA Ha
Y TAHT€HCOM OJIHOTO M TOTO K€ YIiia IPaKTHUKE
91 3aBHCHMOCTh MEXJy CHHYCOM, KOCHHYCOM YPOK TIPUMEHEHHUs1 3HaHWH Ha | TeMaTudyecknié  KOHTPOJIb:
Y TAHT€HCOM OJIHOTO M TOTO K€ YIiia PaKTHUKE TecToBas paboTa
92 TpuronomeTrpuyeckue ToOxKaeCTBa KomOunupoBaHHbIii ypok
93 TpuroHoMeTpuvecKne TOXIECTBA YPOK TIPUMEHEHHWs 3HAHWHA Ha
MIPAKTHKE
94 CuHycC, KOCUHYC U TaHT€HC YIJIOB 0. U —O. KomOuamMpoBaHHbIN ypoK
95 DOopMyIIBI CITOKEHUS KomOuHMpOBaHHBIN ypOK
96 DopMYyJIbI CIHOKEHUS YpOK MpuUMEHEHHs 3HaHuii Ha | [ToypouHbii KOHTPOJIb:
MIPAKTHKE paboTa Ha ypoke
97 CuHyC, KOCHHYC M TAHT€HC JIBOWHOTO yIjia KomOuHMpOBaHHBIN ypOK
98 CuHyc, KOCHHYC M TaHT€HC JIBOMHOTO yriia YPOK TNpPUMEHEHUs 3HAHUHA Ha
IIPAaKTUKE
99 CuHyc, KOCHMHYC M TaHI€HC IIOJIOBUHHOI'O KomOuHupoBaHHbIH ypok
yria
100 | CuHyc, KOCHHYC M TaHI'€HC I10JIOBUHHOTIO YPOK TNPUMEHEHUs 3HAHUHA Ha
yria IIPaKTUKE
101 | ®opmynbl IpUBEACHHUS KomOunupoBaHHbIN ypoK
102 | ®opmynbl npuBeACHUSA YPOK TNpUMEHEHUs 3HaHUKM Ha | TeMaTuuyeckuif  KOHTPOJIb:
IIPaKTUKE caMoCTOsATeNbHas paboTa
103 | Cymma u pa3HOCTh cHHycoB. Cymma H Kom6unnpoBaHHbIi ypok

Pa3HOCTb KOCUHYCOB
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104 | Cymma u pasHocth cuHycoB. CymMma u 1 ypOoK mnpuMmeHeHus 3HaHui Ha | [Toypounbrit KOHTPOJIb:
Pa3HOCTh KOCHHYCOB PAKTHKE paboTa Ha ypoke
105 | [IpowusBeneHne CHHYCOB ¥ KOCHHYCOB KoMOuHUpOBaHHBIN YPOK
106 | IIpeoOpazoBanus TPUTOHOMETPUYECKHIX 1 YPOK TPUMEHEHHUs 3HAHWHA Ha
BBIPAKEHUN IIPAKTUKE
107 | KouTposbHass padora Ne 7 mo Teme: 1 VYpox KOHTposiss W TpoBepku | TemaTHdeckuid  KOHTPOJIb:
Tpuronomerpuyeckue popmyJibl 3HAHUW U YMEHUM KOHTpOJIbHAs paboTa.
I'naBa 9. Tpuronomerpuueckue 15
YPaBHEHHUA
108 | Apkcunyc, apKKOCUHYC,  apKTaHTEHC, 1 Ypok (opmMupoBaHusS HOBBIX
APKKOTAHTEHC YUCIIa 3HAHUI
109 | YpaBHeHue COSX = a 1 KoMOuHUpOBaHHBIN YPOK
110 | YpaBHeHHE COSX = a 1 YpOK MpHUMEHEHMs] 3HAHUM Ha
MIPaKTUKE
111 | VYpaBHeHHe sinX = a 1 KomOuaMpoBaHHbIN ypOK
112 | YpaBHeHHE SinX = a 1 YpPOK TMPHUMEHEHUS 3HAHUM Ha
PAKTHKE
113 | YpaBuenus tgx = a, ctg x =a 1 KoM6uHMpoBaHHBIN ypOK
114 | VYpaBHenus tgx = a, ctg X = a 1 YpOK TpHMEHEHWs 3HaHWW Ha | TemaTHdecKuid  KOHTPOJIb:
IPAKTHKE camocTosiTeNbHas paboTa
115 | TpuroHomerpuyeckue ypaBHEHHUS, 1 KomOuHMpOBaHHBIN yPOK
CBOJSIIIUECS K aIreOpauecKum.
OAHOPOIHBIE YPaBHEHUSI.
116 | TpuroHomeTpuuecKne ypaBHEHUS, 1 YpPOK TpPUMEHEHWs 3HAaHUW Ha
CBOJSIIIUECS K aIreOpauecKum. MPAKTHKE
OAHOPOIHBIE YPaBHEHUSI.
117 | Meronusl 3aMEHBI HEU3BECTHOI'O u 1 KomMOunupoBaHHbIN ypoK

pa3noKeHUs: Ha MHOKUTETH. MeTo/1 OLIeHKH
JIEBOM u MpaBoi yacTen
TPUTOHOMETPUYECKOTO YPaBHEHUSI.
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118 | Metoasl  3aMeHBl ~ HEU3BECTHOTO U 1 YpOK npuMeHeHus 3HaHud Ha | [ToypouHnslit KOHTPOJIb:
pa3oKeHUs: Ha MHOXKHUTEIH. MeToa OLEHKH IPaKTUKE paboTa Ha ypoke
JIeBOM u IIpaBoOM qacTeu
TPUTOHOMETPHYECKOTO YPABHEHHUSI.
119 | Cucrembl TPUTOHOMETPUYECKUX YPaBHEHUIA. 1 YPOK NPUMEHEHUs 3HAaHUWA Ha
IPaKTUKE
120 | TpuroHomeTprUECKUE HEPABEHCTBA. 1 Ypox ¢opMHpOBaHUS HOBBIX
3HAHUU
121 | TpuroHoMeTpHUECKUE HEPABEHCTRA. 1 YPOK NPUMEHEHUs 3HAaHUN Ha
NPaKTHKE
122 | KouTposbHas padora Ne 8 mo Teme: 1 VYpox KOHTposisi W TpoBepku | TemaTHdeckuid  KOHTPOJIb:
Tpuronomerpuyeckue ypaBHeHH s 3HAHUU U YMEHUI KOHTpOJIbHAs paboTa.
I'nasa 10. TekcToBbIe 3a1a4H. 13
123 | 3amaum Ha IPOTIEHTHI. 1 KomOunupoBaHHbIii ypok
124- | 3amaun Ha BUKECHHE. 2 YpOK MpHUMEHEHMs] 3HAHUM Ha
125 MIPaKTUKE
126 | 3agaum Ha MPOM3BOAUTEIBHOCTH TPyAA 1 YpPOK TIPUMEHEHHWs 3HAaHUW Ha
PAKTHKE
127 | 3amaum Ha paboTy 1 YpPOK TIPUMEHEHWs 3HAaHUW Ha
PAKTHKE
128 | 3agaum Ha paboTy 1 YpPOK TpHMEHEHWs 3HaHWW Ha | TemaTHdecKuid  KOHTPOJIb:
PAKTHKE camocTosiTeNbHasg paboTa
129- | 3agaun Ha CMECH U CIUIABBI 2 KoMOuHMpOBaHHBIN YPOK
130
131- | Pemenue 3ama4 Ha BKIAABI U KPEIUTHI 2 KoMOuHMpOBaHHBIN YPOK
132
133- | Pemenue 3amay Ha 6GaHKU ¥ IPOIIEHTHI 2 KomOunupoBaHHbIN ypoK
134
135 | KonTpoabHas padora Ne 9 mo Teme: 1 VYpox KOHTposiss W mHpoBepkd | TemaTuyeckuid  KOHTPOJIb:
TexkcroBbI€ 3a1a4H. 3HAHUU U YMEHUM KOHTpOJIbHAs padoTa.
HTorosoe noBropenue 5

71




136 | I[loBTOpeHue. JenumocTb YHCe. 1 YPOK TPUMEHEHUs 3HAHWHA Ha
MHOro4IeHbI. IIPAKTUKE
137 | IloBropenue. CTeneHHbIE U MOKa3aTeIbHBIE 1 YPOK IPUMEHEHUs 3HAaHUW Ha
YpaBHEHHSL. IPaKTHUKE
138- | [loBTOpEHUE. Jlorapudmmueckue 2 YPOK TPUMEHEHHUs 3HAHWHA Ha
139 | ypaBHeHwus. IIPAKTHKE
140 | IloBTopenue. TpuroHoMeTpUYeCcKHe 1 YPOK IpPUMEHEHUs 3HAaHUWA Ha
YpaBHEHHSL. IPAaKTHKE
11 kaacc/ 2 rox ooyuenusi (140 yacoB)
I'naBa 1. Tpuronomerpuyeckue pyHkuuu 13
1 O6nacTh  ompeleNeHus U MHOXECTBO 1 Ypok QopmMupoBaHus HOBBIX
3HAYEHUN TPUTOHOMETPUYECKHUX (QYHKIUI 3HaHUU
2 O6nacTh  ompeneneHus U MHOXKECTBO 1 Ypox npuMeHEeHWs 3HaHUM Ha
3HaYEHUN TPUTOHOMETPUUECKUX QYHKIUI NIPAKTUKE
3 YérHocTh, HEYETHOCTH, TEPHOIMIHOCTH 1 Ypox ¢opMHpOBaHUS HOBBIX
TPUTOHOMETPUUECKUX (PYHKIIHH 3HAHUU
4 YETHOCTh, HEYETHOCTH, IEPUOAMYHOCTH 1 VYpok npuMeHeHWs 3HaHUM Ha
TPUTOHOMETPUYECKUX (PYHKIIHMA IPAKTHKE
5 CBoiicTBO (pyHKIMH Y = COS X U e€ rpadux 1 KomOuHMpOBaHHBIN ypOK
6 CBoiicTBO (pyHKIMH Y = COS X U e€ rpadux 1 VYpox mnpuMeHeHHs 3HAaHUK Ha
IPAKTHKE
7 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 KoMOuHMpOBaHHBIN YPOK
rpadguk
8 CBoiicTBO QyHKIMH Y = SiN X 1 ¢é 1 Vpok npumeHeHus 3HaHuUKM Ha | [Toypounbii KOHTPOJIb:
rpadguk MIPAKTHKE paboTa Ha ypoKe
9 CoiictBa u rpaduku QyHKIMI 1 KomMOunupoBaHHbIN ypoK
y=tgXuy=ctgx
10 CpoiicTBa u rpaduku HyHKIHIA 1 VYpox npumeHeHuss 3HaHUM Ha | TemaTUyecKuid  KOHTPOJIb:
y=tgXxuy=ctgx PAKTHKE camMocCTosITeNIbHAsg paboTa
11 OO6paTHbIe TPUTOHOMETPUUYECKUE 1 KomOunupoBaHHbIN ypoK
GbyHKIIH
12 OO6paTHbIE TPUTOHOMETPUUYECKUE 1 VYpox npuMeHeHHs 3HaHUM Ha
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GbyHKITIHI IIPAKTHKE
13 Kourpoabnasa paGora Ne 1 mo Tteme: 1 VpoK KOHTpONss M NPOBEPKU | TeMaTHYeCKHil  KOHTPOJIb:
Tpuronomerpuyeckue pyHKIUA 3HAHUU U YMEHUI KOHTpOJIbHAs padoTa.
I'nasa 2. Ilpou3Boanas u ee 21
reoMeTpUYecKHil CMbIC]I
14 [Ipenen nocnenoBaTeIbHOCTH 1 Ypox ¢opMHpOBaHHS HOBBIX
3HaHUU
15 [Ipenen nocnenoBaTeIbHOCTH 1 Ypok npuMeHEHHus 3HaHUM Ha
IPaKTHUKE
16 Beruucnenune 1 KomOunupoBaHHBIN ypok
MIpeJIEIOB MOCJIEI0BATEIbHOCTEN
17 Brruncienue 1 YpoK mnpuMeHEHUs 3HAaHUN Ha
MIpeJIeoB MOCJIEe0BATeIbHOCTEN MIPAKTHKE
18 [Ipenen pynkunun 1 Ypok QopmMupoBaHus HOBBIX
3HAHUU
19 [Ipenen pynkunun 1 VYpox mnpuMmeHeHHs 3HaHUM Ha | TemaTWdyecknid  KOHTPOJIb:
MIPaKTUKE camocTosiTeNIbHas paboTa
20 HemnpepsiBHOCTH yHKITH 1 VYpox ¢dopMupoBaHUsT HOBBIX
3HAHUI
21 Ompenenenre MPONU3BOTHOM 1 VYpox ¢dopmMupoBaHUST HOBBIX
3HAHUI
22 Onpenenenre Nporu3BOIHOM 1 VYpok mnpumMeHeHUs 3HAHUK Ha
MPAKTHKE
23 [IpaBuna quddepeHunpoBanus 1 KoM6uHMpoBaHHBIN ypoK
24 [TpaBuna quddepeHmpoBanus 1 VYpox mnpuMeHEHHUs 3HAHUW Ha
MPAKTHKE
25 [IpousBoHas ClIOKHON (HYHKIIMH 1 KomOunupoBaHHbIN ypoK
26 [IpousBoHas CIOKHON (HYHKIIMH 1 Ypok npumeHneHus 3HaHMI Ha | TemaTnueckuid  KOHTPOJIb:
PAKTHKE camMocCTosITeNIbHAsg paboTa
27 [IpousBoHas cTeneHHO GyHKINUN 1 KomOunupoBaHHbIN ypoK
28 ITpousBosaHas creneHHON QpyHKIMU 1 YPOoK npUMEHEHus 3HaHWM Ha

ITPAKTHUKC
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29

[Tpou3BoaHBIE DJIEMEHTAPHBIX (YHKIIHIA

KombOunnpoBaHHbIil ypox

30 [Ipou3BoHBIE DJIEMEHTAPHBIX (YHKIIHIA 1 Ypoxk npumeneHus 3HaHuil Ha | [loypounsrii KOHTPOJIb:
MPaKTUKE paboTta Ha ypoke
31 ['eoMeTprueckuii CMbICIT TPOU3BOIHOM 1 KombOunmpoBanHbIi ypok
32 I'eomeTprueckuii cMbICIT IPOU3BOIHON 1 YpoK npHMEHEHUs 3HaHUM Ha
IPAaKTHKE
33 @u3nUecKuii CMBICI MPOU3BOIHOM 1 KomOuHnpoBaHHbII ypox
34 Koutpoasnas paGora Ne2 mno Teme: 1 VYpox KOHTposiss W TpoBepku | TemaTHdeckuid  KOHTPOJIb:
IIpousBoaHass W ee reoMeTPHYECKHUI 3HAHUU U YMEHUI KOHTpOJIbHAs paboTa.
CMBICJ
I'maBa 3. IlpuMeHeHMe NPOM3BOAHON K 11
UCCJIe10BaAHNI0 PyHKIMIA
35 Bo3spacranue u yosiBanue GyHKIIUN 1 KombOuaMpoBaHHbIN ypOK
36 Bo3spacranue u yoriBanue GyHKIIUN 1 Vpok mnpuMeHeHus 3HAaHUM Ha
MIPAKTHKE
37 DKCcTpeMyMbl QYHKIIHH 1 Ypok QopmMupoBaHus HOBBIX
3HAHUI
38 DKCTpeMyMbl (QhYHKIIUH 1 VYpox mnpuMeHeHHs 3HAaHUW Ha
IPAKTHKE
39 Haubonpiiee w HawMmeHbIIEe 3HAYCHHS 1 VYpox ¢dopmMupoBaHUST HOBBIX
byHKIIUN 3HAHUH
40 Haubonpiiee W HaumMeHbIllee 3HAYCHUS 1 Vpok npumeHeHus 3HaHUM Ha | TeMaTUYecKHil  KOHTPOJIb:
GbyHKIIH PAKTHKE camocCTosITeNIbHAasg paboTa
41 [IpousBoHas BTOPOTO MopsiiKa, 1 VYpox ¢dopmMupoBaHUST HOBBIX
BBINTYKJIOCTh M TOKU IIeperuoa. 3HAHUH
42 [IpousBoHas BTOPOTO MOps/IKa, 1 Ypok mnpuMeHeHus 3HaHWA Ha
BBINTYKIIOCTh U TOKHU Ieperuoa. PAKTHKE
43 [TocTtpoenue rpaduxoB QyHKIUI 1 Ypok QopmupoBanuss HOBBIX | [loypounslit KOHTPOJIb:
3HAHUM paboTa Ha ypoke
44 [Toctpoenue rpadukoB GpyHKIMH 1 YPOoK npUMEHEHus 3HaHWM Ha

ITPAKTHUKC
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45 Koutpoabnasa paGora Ne3 mo Teme: 1 VpoK KOHTpONss M NPOBEPKU | TeMaTHYECKHil  KOHTPOJIb:
IIpumenenue NPOU3BOJAHOM K 3HAHUU U YMEHUUI KOHTpOJIbHAS paboTa.
Hccae10BaHnI0 GyHKuuMit
I'naBa 4. IlepBooOpa3Hasi U HHTerpaJj 15

46 | IlepBooOpazHas 1 Ypox ¢opMHpOBaHHS HOBBIX

3HAHUI
47 [lepBooOpa3nas 1 Ypok npuMeHEHHus 3HaHUM Ha
MIPaKTUKE
48 [IpaBuna HaxoXkAEHUS TEPBOOOPA3HBIX 1 KomOunupoBaHHBIN ypok
49 [TpaBusa HaxoXIEHUS TTEPBOOOPAZHBIX 1 YpoK mnpuMeHEHUs 3HAaHUM Ha
MIPaKTUKE
50 [lnomaae KpUBOJTMHEWHOW TPaAIICIINY. 1 KombOunmpoBaHHbIN ypoK
o1 [Inomanp KpUBOJIMHEWHON Tpaneuy. VYpox npumeHeHus 3HaHuM Ha | [ToypouHslit KOHTPOJIb:
MIPAKTUKE paboTa Ha ypoke
52 WNHTerpai u ero BeIYUCIEHUE. 1 Ypok QopmMupoBaHus HOBBIX
3HAHUI

53 HHTerpan u ero BeIYUCICHUE. 1 VYpox mnpuMeHeHHs 3HAaHUW Ha .

NPaKTHKE TeMaTHyeCKH KOHTPOJIb:
caMocTosiTeJibHasi padora

54 Brruucnenue miomaneit Gpuryp ¢ moMoIisio 1 KomOuHMpOBaHHBIN ypOK
HMHTETpajoB

55 Brruucnenue miomaneit Gpuryp ¢ moMoIisko 1 Ypox mnpuMeHEHHs 3HaHUW Ha
UHTETpajioB PAKTHKE

56 [IpuMeHeHre WHTETPAJOB Ui PEIICHHS 1 KoMOuHMpOBaHHBIN YPOK
(buznueckux 3amaqy

57 [IpumeHeHre WHTErpajoB Mjs pelIeHus 1 Ypok mnpuMeHeHus 3HaHWA Ha
buznueckux 3aaa4y MPAKTHKE

58 [Ipocteitmme muddepeHnraabHbIe 1 VYpox dopMupoBaHUS HOBBIX
ypaBHEHHUSL. 3HAHUM

59 Konrpoabnasa paGora Ned mno Teme: 1 VYpox KOHTposiss W TpoBepkH | TemaTuyeckuid  KOHTPOJIb:
IlepBooOpa3Hasi M HHTErpaJl 3HAHUU U YMEHUU KOHTpOJIbHAS paboTa.

60 KoutposbHass pabdora mno  uroram 1 VYpox koHTponst u mnpoBepku | [Ipomexyrounas
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MOJIYTr oM . 3HAaHUN U YMEHUUI arrecTalus: KOHTPOJIbHAs
paborTa.
I'nasa 5. KomOunnaropuka 11
61 Maremaruueckasi UHAYKLIHS 1 Ypox ¢opMHpOBaHHS HOBBIX
3HAHUU
62 Maremarnueckass HHAYKIMS 1 YpoK npHMEHEHUs 3HaHUM Ha
IIPAKTHKE
63 | IlpaBuno mpousBeneHus. Pasmemenus c 1 Ypox ¢opMHpOBaHUS HOBBIX
TIOBTOPECHUSMH 3HAHUI
64 [IpaBuno mnpoussenenus. Pasmemenus c 1 VYpok npHMeHEHUs 3HaHUM Ha
MTOBTOPEHUSIMU IPAKTHKE
65 [IepecTtanOoBKM 1 Ypok QopmMupoBaHus HOBBIX
3HaAHUU
66 [IepecTtanOoBKM 1 VYpox mnpuMmeHeHHs 3HaHUM Ha | TemaTWdyecknid  KOHTPOJIb:
MIPaKTUKE TECTUPOBAHUE
67 Pa3memienus 6e3 noBTopeHuit 1 KomOunupoBaHHbIii ypok
68 Coueranuss 0e3 TMOBTOpEHUH U OWHOM 1 VYpox ¢dopmMupoBaHUST HOBBIX
HeroTona 3HAHUI
69 Coueranuss 0e3 TMOBTOPEHUH W OWMHOM 1 VYpox mnpuMeHeHHs 3HAaHUK Ha
Hprorona MIPAKTHKE
70 CoueTaHus ¢ TOBTOPECHUSIMHU 1 KomOuHMpOBaHHBIN yPOK
71 KonTpoabHass paGora NeS mo Teme: 1 VYpok KOHTposist M TpoBepkH | TemaTuyeckuid  KOHTPOJIb:
KomOunaropuka 3HAHUU U YMEHHUI KOHTpPOJIbHAsI paboTa.
I'naBa 6. DJ1eMeHThI TeOpUuH 11
BEPOATHOCTEM
72 BeposTtHOCTE COOBITHS 1 VYpokx dopMupoBaHUS HOBBIX
3HaAHUU
73 BeposTtHOCTE COOBITHS 1 Ypox mnpuMEHEHHS 3HAHUK Ha
IIPaKTUKE
74 CrnoxeHue BeposITHOCTEN 1 KomOunupoBaHHbIN ypoK
75 CrnosxeHune BeposTHOCTEN 1 Ypok mnpuMeHeHHs 3HaHUN Ha | TemaTU4yecKul  KOHTPOJIb:

ITPAKTHUKC

CaMOCTOATCIIbHAA pa60Ta
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76 VYcnoBHasg BeposTHOCTh. HeszaBucumocTs 1 KombOunnpoBaHHbIil ypox
COOBITHIA.
7 YcnoBHas BeposTHOCTh.  HeszaBucumocTh 1 YpoK npUMEHEHUs 3HAaHUM Ha
COOBITHH. IPAKTHKE
78 BeposATHOCTE mpoM3BENECHUSI HE3aBUCHMBIX 1 KomOunupoBaHHbIN ypok
COOBITHIA.
79 BeposATHOCTE mpoOM3BENECHUSI HE3aBUCHMBIX 1 YpoK npHMEHEHUs 3HAaHUM Ha
COOBITHI. IIPAKTHKE
80 dopmyna beprymm. 1 KoMOuHUpOBaHHBIH YPOK
81 ®opmyna bepnymu. 1 YpoK mNpuMEHEHHs 3HAaHUN Ha
IPAKTHKE
82 Koutpoannas paGora Ne6 mno Teme: 1 Ypox KOHTpoJiss HW TpoBepku | TemaTHdeckuid  KOHTPOJIb:
DJIeMEHThI TEOPUH BEPOSATHOCTEH 3HAHUN U YMEHMI KOHTpOJIbHAs paboTa.
I'naBa 7. KomniiekcHble ynciia 19
83 OmnpeneneHne KOMIUIEKCHBIX YHCET. 1 Ypox ¢opMHpOBaHUS HOBBIX
3HAHUU
84- | CnoxxeHHEe ¥ YMHOXCHHE KOMIUICKCHBIX 2 VYpox mnpuMeHeHHs 3HaHUW Ha
85 YHUCEL. MIPAKTHKE
86 KommiekcHo compsikeHHBIE yrcia. Moayib 1 VYpox ¢dopmMupoBaHUST HOBBIX
KOMIIJIEKCHOTO YHCJIA. 3HaHUU
87- | Oneparuu ~ BBIUMTAHUS W JICJICHUSA 2 VYpox mnpuMeHeHHs 3HAaHUW Ha
88 KOMIIJIEKCHBIX YHCEIL. PAKTHKE
89 I'eomeTrpuueckas WHTEpIpeTaIus 1 VYpox ¢dopmMupoBaHUST HOBBIX
KOMIIJIEKCHOTO YHCJIa 3HAHUH
90 I'eomerpuueckas HUHTEpHpeTanus 1 Vpok npumeHeHus 3HaHMM Ha | TeMaTHYeCcKHil  KOHTPOJIb:
KOMIIJIEKCHOTO YHCJIa PAKTHKE camMocCTosITeNIbHAsg paboTa
91 Tpuronomerpuueckas dbopma 1 VYpox dopMupoBaHUS HOBBIX
KOMIIJIEKCHOTO YHCJIA. 3HAHMH
92 Tpuronomerpuueckas dbopma 1 VYpox mnpuMEHEHHsS 3HAHUK Ha
KOMIIJIEKCHOTO YHCJIA. MPAKTHKE
93 VYMHOXKEHHE U JAeJIeHHE KOMIUIEKCHBIX 1 Ypox ¢opmMHpoBaHHS HOBBIX

YHUCCJI, 3allMCAHHBIX B TpHFOHOMGTpH‘IGCKOfI

3HAHUH
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dopme.

94 YMHOXEHHE U JIelIeHHE KOMIUIEKCHBIX 1 Ypok npuMEHEHUus 3HaHWM Ha
4lCeJl, 3alIMCAHHBIX B TPUTOHOMETPUUECKOMN MPaKTUKE
dopme.

95- | ®opmyna Myaspa. 2 KoMOuHUpOBaHHBIN YPOK

96

97- | KBagparHOoe ypaBHEHHE C KOMIUIEKCHBIM 2 KomOunupoBaHHbIi ypok [Toypounslii KOHTPOJIb:

98 HEU3BECTHBIM. paboTa Ha ypoke

99- | M3BneueHne KOpHS W3 KOMILIEKCHOTO 2 KomOuHMpOBaHHBIH ypoK

100 | ymcma. Anrebpanueckue ypaBHEHUSI.

101 | KouTpojbHass padora Ne7 mo Teme: 1 Ypokx KOHTpoJiss ¥ TpoBepku | TemaTHdeckuid  KOHTPOJIb:
KoMiuiekcHbIe yuciia 3HAHUU U YMEHUI KOHTpOJIbHAs paboTa.
I'maBa 16. MHcropua u  MeTOabI 10
MaTeMaTHKH

102 | Bergaromuecs mMareMaTHKM U WX BKJIAJ B 1 Vpok npumeHeHus 3HaHUM Ha | Texkymuid KOHTPOJIb:
pa3BUTHE HAYKH JIO H.D. MIPaKTUKE 3aluTa JI0K1a1a

103 | Belgaromuecss MaTeMaTWHKH W WX BKJIAI B 1 Vpok npumeHeHus 3HaHUM Ha | Texymuii KOHTPOJIb:
pa3Butue Hayku 1-15 BB MPAKTUKE 3alUTa JOKJIaJga

104 | Beiparomuecss MateMaTHKA M WX BKJIaa B 1 VYpox npumeHeHus 3HaHUK Ha | Texymwmii KOHTPOJIb:
pa3ButHe Hayku 16-18 BB. MIPAKTHKE 3alUTa JOKJIaJga

105 | Beimarommecss MatreMaTHKd M WX BKJIaa B 1 VYpox npumeHenus 3HaHUN Ha | Texymumii KOHTPOJIb:
pazButue Hayku 19-20 BB. MIPAKTUKE 3alUTa JOKJIaJa

106 | PaszButue MaTeMaTUKH B Poccuu: 1 Vpok npumeHeHus 3HaHUM Ha | Tekymuid KOHTPOJIb:
HpeBHocTh U cpeHeBekoBbe. X VII Bek. MIPAKTUKE 3allUTa JOKJIaJa

107 | PazButune MaTeMaTUKH B Poccuu: 1 Vpok npumeHeHus 3HaHUM Ha | Texkymuid KOHTPOJIb:
ITerpoBckue pedopmbr, XVIII Bek. XIX Bek MIPAKTUKE 3almMTa JOKJIana

108 | PaszButue MaTEMaTUKHU B Poccun: 1 Vpox npumenenus 3HaHuM Ha | Texkymuii KOHTPOJIb:
CoBeTckuii nepuoj IIPaKTUKE 3alllUTa JOKIa/aa

109 | I'padmueckuii METOJT perIcHus 1 Ypok npumenenus 3HaHui Ha | Texyuuit KOHTPOJIb:
MaTeMaTHYECKUX 3a/1a4 IIPaKTUKE 3alllUTa JOKIa/aa

110 | AnanuTuyeckuit METOJ peneHus 1 Ypok mnpumeHeHus 3HaHUN Ha | Texymumi KOHTPOJIb:
MAaTeMaTHYECKUX 3a/1a4 MIPaKTUKE 3almTa JOKIaaa

111 | Yucnenuslid METOJ pelieHus 1 Ypok mnpuMmeHeHus 3HaHUN Ha | Texymumii KOHTPOJIb:
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B2%D0%B5%D0%BA%D0%BE%D0%B2%D1%8C%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#XVII_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B5_%D1%80%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D1%8B,_XVIII_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#XIX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B8_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8#%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4

MaT€MaTUYCCKUX 3aaa4

IIPAKTHKE

3amuTa JOoKJIiaaa

Hrorosoe noBropenune 29
112 | IloBropenue. CrenenHas GpyHKuus 1 Ypok npuUMeHEHUus 3HaHWM Ha
IPaKTHUKE
113- | [loBTOpenue. MppannoHanbHbIE YpaBHEHHUS 2 YpoK npUMEHEHUs 3HaHUM Ha
114 | u HepaBeHCTBa IIPaKTUKE
115 | IloBropenue. [TokazarenbHas QyHKIHSL 1 Ypox mnpuMeHeHus 3HaHUM Ha | TemaTudecknid  KOHTPOJIb:
IIPAKTHKE camocTosiTelbHas paboTa
116- | IloBTopenue. [loka3aTenbHbIE ypaBHEHHUS H 2 Ypox npUMeHEHUs 3HaHUM Ha
117 | HepaBeHCTBa IIPaKTUKE
118 | IloBTopenue. Jlorapupmudeckas GyHKITUS 1 VYpok mnpuMeHEHUs 3HaHUM Ha
PaKTHUKE
119 | IloBTopenue. Jlorapupmudeckne 1 Ypox npuMeHEeHWs 3HaHUM Ha
YpaBHEHHUS U HEPABEHCTBA MIPaKTUKE
120 | IloTopenue. Jlorapupmudeckne 1 VYpox mnpuMeHeHHs 3HaHUN Ha | TemaTudecknid  KOHTPOJIb:
YpaBHEHHUS U HEPABEHCTBA MIPaKTUKE camocTosiTeNbHas paboTa
121- | TloBTropenne. TekcToBble 3a1a4n Ha PabOTy 2 VYpok npuMeHeHWs 3HaHUM Ha
122 | u nBwxeHue MIPAKTHKE
123- | IloBTOopenue. TekCTOBBIC 3a/1a4u HA CMECH U 2 VYpox mnpuMeHeHHs 3HAaHUK Ha
124 | ciutaBbl MIPaKTHKE
125- | TloBTopenue. TekcTOBBIE 3a1a4M HA BKJIAIBI, 2 VYpox mnpuMeHeHHs 3HAaHUW Ha
126 | kpenutbl MIPAKTHKE
127- | IloBTopenue. TpUroHoMeTpUIECKHE 2 Ypox mnpuMeHEHHs 3HaHUW Ha
128 | dopmymsl MIPAKTHKE
129- | IloBTOpenue. TpUroHoMETpUUIECKHE 2 Vpok npumeHeHUs] 3HaAHMM Ha | TeMaTH4ecKuil  KOHTPOJIb:
130 | ypaBHEeHHs MIPAKTHKE caMoCTosITeNbHas paboTa
131 | IloBTOopenue. TpUroHOMETPUUECKHE 1 VYpox mnpuMEHEHHsS 3HAHUK Ha
GyHKIUN IPaKTUKE
132 | IloBTopenue. [Ipon3BoHas 1 VYpox mnpuMEHEHHsS 3HAHUK Ha
IIPaKTUKE
133- | TloBTOpenue. IlpumeHeHue NpoU3BOJHON K 2 Ypok mnpuMeHeHHs 3HaHUM Ha | TemaTU4yecKuld  KOHTPOJIb:
134 | uccnenoBanuio GyHKIMMI IIPAKTHKE caMmocCTosATeNbHas paboTa
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135

IToBTOpenue. Murerpan

YpoK mNpuUMEHEHHs] 3HAHUU Ha
MIPAKTUKE

136 | [loBTOpEeHUE. DIEMEHTHI TEOPHH Ypox mnpuMeHeHHs 3HAaHUWA Ha
BEPOSATHOCTEN IIPAKTUKE
137- | UToroBas KOHTpOJIbHAs paboTa VpoKk KOHTpOJss M NPOBEPKU | TeMaTHYeCKHii  KOHTPOJIb:
138 3HAHUM U yMEHUM KOHTpOJIbHAs paboTa.
139- | Ananu3 KOHTPOJIBHOW PabOTHI Ypox mnpuMeHeHHsl 3HAaHWWA Ha
140 IIPAKTHKE
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O EHOYHBIE MATEPHAJIBI 11O MOYJIIO «Anaredpa»

JleMoHCcTpPalIMOHHASI BEPCHsI CAMOCTOSITE/ILHOI PadoThI

Camocmoamenvnasa paboma. TpeobpazoBaHue BHIPKEHUI, CONEPIKANINX PATUKAIBL.

Bapmuanr 1
Beraucnuts: a) Y—100 —i14!256 0) 3 —3gB) (2%/2)3
16 [ 1
r) 4| = p3/_Z
625 8
Ypoctuts: @) ¥asb’:Yab? 6) (fa+Vb)? — a—- Vb)?
Pemmre ypaBHenue: a) 3x° +81=0 0) %x“ -2=0

CpaBHHUTE YHCIIA: V3Vd u V232

Bapuanrt 2

Beraucnuts: a) V3 —iva —216 0)3 —152 B) (2%)3

\/ﬁ [1
r) 4| 2= 43/ —
16 27

Vmpocruts: a) 3/ 81x*y 1 3/3xy 6) (Va@ + 5v/a)? — 10a?

Pemmre ypaBHeHue: a) 5x* —-80=0 0) %xs +16=0

CpaBuute yncia: v 334 u V53

IIpuioxenue 2



I[eMOHCTpaIII/IOHHaH BEpCUsi AMAarHoCTUHIECKOro cpe3a.

Bapuanr 1

5

. 2
Haiitu 3HaueHne BhIpaKeHUs g -052. —

26
Haiitu 3Ha4eHue BoIpaxkenus 7-10° +5-10° +8-107

Bouka o6bemMoM 156,MTpOB 3amoTHeHa BOAOK Ha 4eTBepTh. CKOJBKO JIMTPOB BOBI HY)KHO JOJUTH B 00UYKY, 4TOOBI 3aMIOJHUTH €€ JI0 BepXy?
2

Haiitu maccy u3 paBenctBa E = ,ecm V=4, E =80

2
Haiitn 3HaueHne BeIpaKeHUs (\/E -5 X\/E ++/5 )
Jli1 peMOoHTa KBapTHpbI TpedyeTcs 48 pyaoHOB 000eB. CKOJIBKO MMayeK Kiesl Hy>KHO KyIHUTb, €CJIM O/IHA MTayKa paccuuTaHa Ha 5 pyJOHOB?
Haiitu xopens ypaBaenus 10g, (7 + 2X) =2
Haiiti momntaas KOMHATEI

3 KYXHA KOMHaTa

3,5

1,5 cly Kopuaop
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YCcTaHOBUTH COOTBETCTBHUE MCKAY BCIMYMHAMU U UX BO3MOKHBIMHU 3HAYCHHUAMU

BEJIMUNHBI BO3MOXXHBIE 3HAYEHIW A
Macca Benocunena 1200TonH

Macca aBToMoOmIIs 1400kr.

Macea uenorexa 1Rk

BepostHocTh nonananus crpenka no muimieHu 0,8. KakoBa BEpOsITHOCTh TOTO, YTO OH MOMAJAET MO MUIIEHU 2 pa3a Moapsia?
Ha muarpamme nokazano kosuuectBo nocerutenen caiita PUA Hooctu ¢ 23 no 30 masg. Onpenenure no AuarpaMme, B TEUEHUE CKOJIBKUX JTHEH
KoJmuecTBO nocerureneit caiita PUA Hosoctu mpeBsimarno 1500000 yenoBexk.

OcHoBHOMN

OcHoBHOMN

OcHoBHOMN

OcHoBHOMN

OcHoBHOMN + T T T T T T T 7
OcHoEHH0 EHo EHHO EHi0 EH0i0 X000 EHHDBHON

J1J1s U3rOTOBIEHUS KHMKHBIX MOJIOK TpeOyeTcs 3aka3aTh 350 IMHAKOBBIX CTEKOJ B 0JHOM u3 Tpex (upm. [lnomans kaxmoro crexna 0,3 k.M. B
Ta0IMIE TPUBEACHBI NTpeAIokKeHus GupM. Bo ckobko 000 IeTCS caMblii IeneBbIi 3aka3?

®upma | Llena crexina (py06. 3a 1kB.M.) | Pe3ka u nundoska (3a 1 crekio)

A 450 75
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460

70

480

65

Hatitn 00beM neranu

B tpeyronsnuke ABC AC=BC=10, cosA=0,8.Haiitu AB.

PemuTh HepaBeHCTBO X° —5X —6 < 0

11
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B rpymnme 30 yenoBek. 25 nonp3yroTcs coruansHoi cetbio «BKonTtakren,a 10 - «OqHOoKIacCHUKMY. BpiOepuTe yTBep:KIeHHs, KOTOPBIE BEPHBI.

B rpynne naiinercst 10 uenoBek, KOTOpbIE HE MOJIb3YIOTCS HU CEThI0 «OHOKIIACCHUKNY, HU ceThlo «BKoHnTakTe»

XoTst OBl 5 4ETIOBEK IMOJIB3YIOTCSL 00EUMH CETSIMH

He Goiee 10 yenoBek moyib3yr0TCI00EMMH CETAMU

B rpymnmne HeT HU OAHOTO YeNloBeKa, KOTOPbIi HE TOJIb3yeTcs connaibHbIMu ceTsiMu «BKonTakTe» mimm « OTHOKIIAaCCHUKIY.

HaiinnTe HanmeHblee YeThIpeX3HaYHOe YnCIio, KpaTHoel 1, y koToporo npousseneHue uupppasHo 12.

X035MH JOTOBOPHJICS C paOOYUMH BBIPBITH €EMY KOJIOJEI] C TAKUM YCJIOBHEM: 3a IIEPBbII MeTp OH 3aruatut uM 3500py0reit, a 3a KakJIpli caeayromun
Ha 1600 Gonpire, yem 3a mpeapaymuii. CKOJIBKO JIEHeT OyIeT MTOJHKEeH X03IWH pabovnM, €I OHH BBIPOIOT KOJIOEI IITyOuHOM 9MeTpoB?

Bapuanr 2

Haiitu 3nauenue Beipaxenus 0,37 + 0,35 %

HaiiTu 3HayeHue BoIpakenus 4-10° +5-10" +8-107°
Pyuka crout 60 pybneii. Kakoe HanbosbIee KOJIMYECTBO pydek MOKHO KynuTh Ha 800 pyOuielt mociie NoBBIIIEHUS LIEHbI Ha 25 MPOLEHTOB?
Haiitu maccy u3 paBenctea E =mgh, ecmu h=2, E =980

J24.18
18

B o0mexuTin B Kaxayr0 KOMHATY MOYKHO TIOCEITUTh TpeX 4YesloBeK. Kakoe HanMeHbIIee KOJIMYeCTBO KOMHAT HE0OX0IUMO TSl TIoceNieHus 83
CTYIE€HTOB?

HaiiTu 3HaueHue BoIpakeHUs

Haiitu kopeHb ypaBHeHUsT v/5X +6 = X
Haiitu nnomanb KBapTUPHI

KYXHA KOMHaTa

3,5
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cly Kopuaop

1,5

Y CcTaHOBUTH COOTBETCTBHE MECXKIAY BEJIMYMHAMHU U UX BO3MOXXHBIMHU 3HAYCHHUAMU

BEJIMYMHBI BO3MOXHBIE 3HAUEHU A
Huamerp obpyqa 465cm
JmnHa aBTOMOOHIIS 860M.
PocT uenorexa 17Rem
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Ha uetsIpex kapToukax Hanucansl OykBel M, A, S, K. KakoBa BeposSTHOCTB TOTO, UTO, IOCJIEJOBATEIHLHO IIEPEBOPAYNBAS KAPTOUKH, COCTABUTCS
CJI0BO?

Ha guarpamme nokasano xonndectBo noceruteneit caiita PUA Hosoctu ¢ 23 no 30 mas. Onpenenure no quarpaMmme, B TEUEHUE CKOJIBKUX JHEN
KoJmuecTBO nocerureneit caiita PUA Hosoctu ne npessimano 1500000 yenosek.

OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHOBHON
OcHoBHON =

OcHoBxanBrantradficewnBeabbeadGeadEHON

Jlst kabuHeTa Tpedyercs 3aka3ath 15 oguHakoBbIX MapT U 30 cTyabeB B 01HOM U3 Tpex pupM. B Tabnuie npuBeaeHs! npeaioxenus Gupm. Bo
CKOJIBKO 00O¥IETCS CaMBbIi J€eIIeBbIA 3aKa3?

®upma | llena nmaptsi | [{ena cryna

A 850 620
B 920 570
C 980 530

Haiitit 00beM geTanu
11
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B tpeyronsnuke ABC cropona AB =12, yron A — 30 rpagycos.Haiitu BeicOTy, TpoBeAeHHYIO K cTopoHe AC.

Pemuts HepaBeHcTBO 109, X <3

B akBapuym 3amyctimm 30 pp0ok. J{muHa Kak10¥ peIOKU 00JbIe 2¢M, HO HE TIpeBbIaeT 8cM. BriOepuTe yTBEepKIeHHsI, KOTOPHIC BEPHBHI.
CeMmb pBIOOK B akBapuyMe KOpoUe 2CM.

B akBapuyme HeT pbIOKU JTHHOM 9CM.

B akBapuyme MoxeT ObITh pbIOKa JUIMHON 8CM.

Paznuna B mimmHe ABYX JIIOOBIX PIOOK HE 00JIbIIE 6CM.

Brruepkuure u3 uncnal23456 tpu nudpsl TaK, YTOO0BI MOTYIUBIIEECS YUCIO ASITHIOCH Ha 38. B 0TBETE 3anmuImTe MOJIydUBIICECs YHUCIIO.
B pe3ynbpraTe maBojka KOTJIOBAH 3aroJHUWJICS BoJIoM Ha 2M. [Tomma HenmpephIBHO OTKauMBaeT BOAY, MMOHIKAS ee ypoBeHb Ha2(0cM B yac.
[ToanouBeHHbIE BO/IBI, HAOOOPOT, MOBBIIIAIOT YPOBEHH BOJIbI B KOTJIIOBaHE Ha 5CM B 4ac. 3a CKOJIBKO YacOB YPOBEHB BOJIbI B KOTJIOBAHE OMYCTHTCSA JI0
80cm?

JleMOHCTpPAalLlMOHHAS BepCUsi KOHTPOJIbHBIX padoT
KonTpoabHnas pabora no reme: JleuMoCTh 4nces

Bapmuanr 1
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JIOKaKHUTE, 9TO YHCIIO N°—N JEIATCS Ha 6 IIpHU JIIOOOM IEJIOM 1.

JIOKaXUTe, 9TO MPOU3BEACHHUE JIFOOBIX YETHIPEX MOCIIE0BATENbHBIX IIEIBIX YHCET ICIUTCS Ha 8.

Jlokaxxure, 4TO n(n2—4)(n2—1) nenurtcst Ha 120 npu ar060m n€Z.

[TpuBenute mpuMep TPEX3HAYHOTO YHCIIa KpaTHOTO 15, mpousBeaenue nudp kotoporo pasHo 30. B oTBeTe yKakuTe pOBHO OJHO TaKOE YHUCIIO.
[udpet 4eThIpEX3HAYHOTO YHCIIa, KPATHOTO 5, 3aIMCali B 0OPATHOM MOPSAIKE U MOTYIHIIH BTOPOE YETHIPEX3HAYHOE YHCIIO. 3aTeM U3 IIEPBOTO YHCIIa
BBIWIM BTOpO€ U nosryuwiu 2277. [IpuBennre poBHO OJUH MpUMEpP TAaKOIr0 YKCIa.

Bapuant 2

K uncny 43 npunummure cieBa u crupasa 1o oJHON udpe Tak, YT00bl NOJYYEHHOE YHUCIIO JIENUIIOCh Ha 45.

[Ipo Tpex3HayHOE YHCIIO U3BECTHO, UTO €CIIM OT HETO OTHSATH 7, TO PE3YyNbTaT pa3AeuTCs Ha 7, €CIIM OT HEro OTHSATH 8, TO pe3ysbTaT pa3feauTcs Ha &,
a €CIM OTHATH 9, TO pe3ynbTaT pazaenurcd Ha 9. UTto 370 3a yncino?B oTBeTe yKa)KUTE POBHO OJHO TAKOE YUCJIO.

Boruepkuure B unciie 181615121 tpu mudpsl Tak, 4T00bI OTYyYUBIIEECS YUCIO ASTUIOCh Ha 12. B oTBeTe ykaxuTe kakoe-HUOYAb OJHO TaKOE YUCIIO.
UYerBepo ToBapuuie NOKyNarT J0AKY. [IepBbIii BHOCHUT ITOJIOBUHY CYMMbI, BHOCUMOW OCTaJIbHBIMU; BTOPOM — TPETh CYMMBI, BHOCUMOM
OCTaJIbHBIMU; TPETUN — YETBEPTh CYMMBbI, BHOCUMOW OCTalIbHBIMH; 4eTBEPTHIN — 130 pyodneit. CkoabKo CTOUT JloaKa?

Korma conpgaTtel CTpOUIUCH B KOJIOHHY 1O 4, M0 S WK 10 6 Y4e0BEK, TO KXl pa3 OAUH OCTABAJICA JIUIIIHUM, a KOTAa MOCTPOWIUCH B KOJIOHHY MO 7,
JUIIHUX HE 0CTanoch. Kakum MOrio ObITh HaMEHbIIIEE KOJIMYECTBO COJLAAT?

KonTpoabHasi padora no teme: CreneHb ¢ 1eCTBUTEIbHBIM MOKA3aTeJIEM.

BapuanTt 1
Brrauciuth:
| — 1 - p—
a) Vv—1000— p V256
3
6) 3|—3=
8
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8) (23]
,[16 +3i/j
D Ve2s 18

BrauciuTe:
a)s~%;

ay—1
6)(3)
B)zzi-eﬁ;

n(3- zi}[a 13254 23).

YrpocTuTs:

Pewnre ypaBHeHue:
a) 3 +81=0

6) Tx‘—2-0
8

90



5|,'_

s — E
CpaBuute uncna: 3y 4 u 4/ 212

Berauciure: (5 i.,“ 632 — 11 Eﬁﬁ]a

Bapuant 2

BrauciauTe:

a) wEE—Ew—EIE

3/_15§
6) 8
B) (2%)3
\/ﬁ 1
r) 4= +3/—— .
16 27

Brruncnuts:
a)37%;

6(2)

B)27= + 49z;
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T 4

1+ 53](1 — 5% +5¢).

YrpocTurs:

a) i/ 81xty: 3%y

6) (Va? + 5y/a)? — 10a?

Pemnre ypaBHeHue:
a) 5x* -80=0

0) %xs +16=0

CpasHurte uncia: 4 34 u 3/ 5v3.
Boruncnute: (/144 — V2V 192)3

KonTtpoJsbHas padora no teme: CreneHHasi pyHKIust
Bapuant 1

4 z:-'.'_

Pacrionoxxurte yncna B mopsiake yObIBaHUS: V4, §3, g9,
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[octpoiite rpaduk GyHKIUU:
a)y=Vx—1+2;

O)y=—-Vx+1-—2.

Haiinmure 3Ha4eHNne BbIpaKEHUS:
V49c2 + V125¢3 — V81c* — Y900 mpu ¢ =

s/

V30— 2

Pemnre ypaBHeHue:

a) (x—3)(Vx2—5x+4)=2x—6

0) (x+1)WxP+x—-2=2x+2

B)V3x+1—vVx+4=1

r)y3x+1++1—3x=05;

nNYyx+3=—x-1

Bapuant 2

Pacmonoxure uncia B mopsiake Bo3pactanus: ' 3; V' 5; 3225,

[TocTpoiite rpadux GpyHKINU:
a)y=Vx—1+3;

)y =—Vx+3-—1.
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Haiinure 3HaueHue BbIpaxkeHus: V4m? — V64m? — V625m* + §/727 npum = 1727 — 3.

Pemnre ypaBHeHue:
a) (x+2)v16x+ 33 = (x+ 2)(8x— 15);

0) (x—1)Wx?—x—6 =6x— 6

BW2x—3 ++/4x+1 =4,

N3vx+3—vVx—2=7,

m)Vx—1=—-x+3.

KonTpoasHas padora no teme: Iloka3zareabHasi QyHKIus

Bapuanr 1.
Pemuts mokaszarenbHOE YpPaBHCHHUC!
a)21’+4_3_51’ :51+1_4_22’:

6)x: LgVIRFS 4 gL gx—l = 2 a1y 25 JVZx 5,
49 !
B)3 - 16 4+ 2-81¥ =5 -36%;

N(E-2v2) + (3+2V2) =4

Pemunte mokasarensHoe HCPABCHCTBO:
a)9* + 25% < 2-15%;
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IX+1

6)() ™ = 125;

B)(x?+x+1)* < 1.

PemmnTe cucremy nokasarenbHbIX YpaBHECHUM:
1

3% 4 2¥ ==
a){ + &

y—x=2

»

5 {31—3}'+1 =27
221‘+_}'+2 — 32

Bapmuanr 2.

PemnTh nmokazarenbHoE YpPaBHCHHUC!
a)532’+1 _ 4 . 1001’ — 5 B Bﬂx _ 432’+1:

6)x2 . 3'\,‘21—1 + 3% = 3'\,‘22’—14'1 + x: . 31’—2:
B)9 4 + 5-6% = 4-9%,

r)5 [2 + \E)x — [:2 — \E}I =4,

Pemutek noka3aTenbHOE HCPABCHCTBO:

a)9-4x+5-6 x<4-9x,
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IX—-B

6)(0,2) 5= > 5;

B)(x? —x+1)* < 1.

PemmnTe cucremy nokasarenbHbIX YpaBHECHUM:
{23" -5 =200

a ;
) x+y=1 "~

522’+}'+2 - 125
6){ qx—Iy+l 1 -
g

KonTtpoJubHas padora no reme: Jlorapupmudeckas pyHkuus

Bapmuanr 1
Brruncnuts:
a)log. 8 143

6) log, 1612

B) log: 64
E ]

1
r) logs 243

Pemmmre ypaBHeHue:
a)log;x =4

0)log.64=6
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Pemnre ypaBHeHuE:
a)log,(2x— 1) =log, 27

6) logg,(x*+4x—20) =0

B) log;(4x +5) + log;(x + 2) = log;(2x + 3)

T) logazx —10log;x = —21

Pemnre ypaBHeHue:

a) lcrga:x — 2log,x = 3;
6) logix + log, i =3;

B)5+1g°x =—4lgx.

5. PemuTe HepaBeHCTBO:

a)log:(2x—5) = —1,

—logg 1

0) logl(5x —x*) ++/5 < 0;

B)2+x— |2x+ 1| < —3;

SX+I_¢

r) D = 3log;g V5.

97



6. Pemute cucremy ypaBHEHUI:

{ 10%?(3‘3 +v)= 4log,(x — ¥)
log,(x+y) =5log,3 —log.(x —¥)

Bapuant Ne2
1.BeraucinuTh:

a) log; 125+/5
0) log, 81%/3

B) lngiﬁl

1
r) log?ﬁ

2. Pemure ypaBHEHHE:
a)log,x =6

0)log,.125=3

3. Pemure ypaBHeHue:

a)log,(7x—9) =logyx
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0) log,(x*—3x+2)=1

B)log,,(x +4) +logy; (x — 7) = logy4 (7 — x)

r) 2 lngagx —7log,x= -3

4. Pemute ypaBHEHUE:
a) logazx —10log,x +21 = 0;

0) lgix —lg(10x?) = 2;

B)logix + log, % =3.

5. Pemure HEpaBeHCTBO:

a)log:(2x + 1) = —2.

6) 2log:(4x — x?) < 21*ee? 7.
9

B) 2x — |x + 4| < 2;
oX+L_ s
r) TEs2

< 5log,, V11

6. Peminre cucremy ypaBHEHHIA:

{ log,(x +¥) = 4log,(x — ¥)
log,(x +y) =5log,3 —log,(x — )’
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KounTtpoJsbHas padora no teme: Tpuronomerpuieckue (popmyJibl

Bapmuant 1
1. Beraucnurs:
. 3T
a) sin 2w — cos—
6) 3—31:‘11(—5}—:031(—5}
2 coe—
L]
o Ein@—CcoEa@
2. Haiinute 3Ha4Y€HHE BBIPAKEHUS:— , €CI tga = 2.
sina+tcosm
3. Nokaxwure TokaecTBO: (1 — sin® a)(1+ tgia) = 1
o 3mr w™ 3m
4. Ha enMHUYHON OKPYKHOCTH OTMETHTE TOUKU:41; — —; e +2m
sin® a- 4
5. YrpocTuTts BelpaxeHue T_oo.2 . Y HAliTH €ro 3HAYCHHE IpH & = .
—COE™ @
Bapuanr 2
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Brorancnuts:
. T . 3w
a) sin—— sin—
i 2
2—ein LE}+:DB "s}

6)

-

2 cos—
B

2ein xtcosEa

Haiinure 3HaueHNne BBIpaKEHUS: , €CI tga = 2.

Ein @—CcoE @

1
1+ctg

1
. — 1
3. Jloxaxure TO)K}ICCTBO.( ” rg?-ﬂ:) ( ﬂrxj

o W™ M M
4. Ha eTMHIYHON OKPYKHOCTH OTMETHTE TOUKH:STT; — 3737 % +2n

Z

—CQE & o T

YOpocTuTh BeIpaXXeHHE ———— L Y HalTH ero 3HaYCHHE IPH & = .
ElnT @—

KonTposbHasi padoTa mo teme: npeodpazoBaHue TPUTOHOMETPUYECKUX BhIPAKEHHMH.
Bapuanr 1.

Haiigute HauMeHbIIHiA T0JI0KUTEIBHBIN Tepruo () YHKIIHH:
¥ = sin 7x cos3x — cos7x sin 3x.

Brruucnure:
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tgl2®+rgis®
1-tgizregis’

a)

0) sin 20° + sin 40° — cos 10°.

o . _ 3 T
Haitnmre sin 2x, eciim cosx = M X (= (l], ;).

&

coE 2o

Yrpocture BeIpakeHue: —— .
CoE@E—EIn @

T
Pemnre ypaBHeHue:cos {32: + E) = CcOosSX.

HaiinmnTe HauMeHbBIINHA TTOJIOKUTEIBHBIA MePHOT (DYHKIIUH:

v =sin3x cos2x + cos3xsin Zx.

Brruucnure:
tgel°—tg16®

) B rr—
1+tg6l®egls

0) cos85° + cos 35° — cos 25°,

o . =] T
Hanaure: cos 2x, ecim sin x = MxE {l], ;).

rs

Bapuanr 2.
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coE 2o

YpocTture BelpaXeHue: — .
cosateEine

' T '
Pemnre ypaBHeHue: sin (Ex - ;) = sin x.

KouTtpoJsbHas pador no teme: Tpuronomerpuyeckue ypaBHeHUs1
Bapmuanr 1.

Pemnre ypaBHeHus:
a) 2sinx +vV2 =10

0) cns[i—f-l-fj-l- 1=0
B) sinx —2cosx +2 =10
r) sinx cosx + 2sin”x = cos’x

n) 3sin®x — 4 sinxcosx + Scos?x =2

Haiinre KopHH ypaBHEHHUS sin 3x = cos 3x, NpUHAIeKaIINE oTpe3Ky [0,4].

1 1
a) Pemmre ypaBHenue: —— + =2
=

z s
in®x EDEI‘T-I-I}
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—&m
0) YKaxuTe KOPHH 3TOTO YpaBHEHHUS, IPHHAIIICKAIINE OTPE3KY [Ti —11].

2 f2n 2 2T
a) Pemnre ypaBHeHue: cos® (? — x) = cos” (? +x).

o Em
0) Haiigure Bce KOPHH 3TOTO YpaBHEHHSI, IPUHAIISIKAIINE TPOMEKYTKY [— - —11].
. bx ., 3x Bax 3x 2
5. a) Pemute ypaBHenue sin —sin — + cos—cos— = 2cos”x,

. 5m
0) Haiigure Bce KOpHM 3TOrO ypaBHEHU S, IPUHAUIEKAIINE OTPE3KY [11; —].

-
r

Bapmuanr 2.
Pemnre ypaBHeHus:
a) 2cosx+V3=0
T
8) sin(2x —5] +1=0

B) cos"x + 3sinx—3 =0
r) 3sin“x = Zsinx cosx + cos“x

) Ssin“x —2sinxcosx +cos"x = 4

HaligvuTe KOpHU ypaBHeHud sin 2x = V3 cos 2x, npuHajjIexale oTpesky[—1,6].
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3

a) Peuiute ypaBHeHue: =2
sin®x cnsl:?+x}

T
0) YKaxuTe KOPHH 3TOTO YpaBHEHHUsI, IPUHAIISIKAIINE OTPE3KY [—ETE; — —].

-
s

2 (5 7 51
a) Peuiute ypaBHeHue: cos (? - x) = cos (? + x}.

“ Im
6) HaI/IHI/ITe BCC KOpHH 3TOT'O YPAaBHCHUSA, MIPUHAIJICIKAIITNUC ITIPOMEIKYTKY |:ﬂ—5 31‘[].

. Tx , x Tx x 2
a) Pemure ypaBHeHue: sin —sin—+ cos—cos— = cos“3x.

o m
6) HaI/IHI/ITe BCC€ KOpHH 3TOT'O YPAaBHCHUSA, IPUHAIJICKAIITNEC OTPE3KY |:T[: T]

KonTpoabsHasi padora no teme: TekcroBble 3agaun.
Bapuanr 1.

Hopora Mmexxay nyHkramu A U B coctouT u3 noasémMa u cmycka, a e€ jyHa paBHa 19 kM. Typuct npomén myts u3 A B B 3a 5 wacoB, U3 KOTOpPBIX
ciyck 3aHsu1 4 yaca. C Kakoi CKOPOCTBIO TYPUCT IIET Ha CITyCKe, €CIIM €r0 CKOPOCTh Ha MOIbEME MEHBIIE ero CKOPOCTH Ha ciiycke Ha 1 km/4?

Tpu Opuranel usroroBuiu BMecte 173 meranu. M3BecTHO, 4TO BTOpas Opuraja W3roToBmIa AeTaineld B 3 pa3za OoJibllie, 4eM IepBas U Ha 12 meraneit
MeHblIe, yeM TpeThs. Ha ckonbko netaneit 60bllie H3roToBUia TPeThsl Opuraja, ueM nepnas.

Ceexue ¢pykThl coaepxkaT 72% BoJibl, a BeicymeHHble — 20%. Ckonbko cyxux ppykroB nomayunurcs u3 100 kr cBexux GppykToB?

Nwmerorcs nBa cocyna, coaepxkamue 20 u 16 kr pacTBopa KHCIOTHI Pa3lIMYHOW KOHIEHTpauuu. EciM MX ciAUTh BMECTE, TO MOJIYYHUM PacTBOP,
conepxkamuii 41% xucnotel. Eciiu ke cauTh paBHBIE MAacchl STUX PACTBOPOB, TO MOIYYEHHBIH pacTBOp Oymer coaepxkarbh 43% kucioTbl. CKOJIBKO
KUJIOTPAMMOB KHCIIOTBI COJICPKUTCS B TIEPBOM pacTBope?

[lepByro MOJIOBUHY Tpacchl aBTOMOOWIIb MpOeXald CO CKOPOCThIO 56 KM/4, a BTOPYIO — CO CKOpocThio 84 kMm/4. Haliaute cpeaHiol0 CKOpOCTb
aBTOMOOWIIA Ha IPOTSHKEHUU BCETO MYTH.
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[lo nmencuonHoMy Bkiany OaHk BelIaunBaeT 12% ronoBbix. Ilo mcTedyeHnMn Kakaoro rojaa 3TH HPOLEHTHl KAUTAIM3UPYIOTCA, T.€. HAuMCICHHAas
CyMMa IpHcoeanHsAeTcs K Bkiaay. Ha manusiii Bun Bkiaga Obu1 oTKpeIT cueT B 80000 pyOiieid, KOTOPBIM HE MOMOMHSJICS U ¢ KOTOPOTO HE CHUMAIU
JeHbI'H B TeueHue 2 net. Kakoit 1oxo OblT MOTydeH O UCTEYEHHUIO 3TOTO cpoka?

Bapmuanr 2.

JIBa yenoBeKa OTHPABIIAIOTCS U3 OJHOTO M TOTO YK€ MECTa Ha MPOTYIIKY J0 OIMYIIKH Jieca, Haxoasieics B 3,5 kM oT Mecta otnpasiieHus. OauH uaet
CO CKOPOCTBIO 2,7 KM/4, a IPyroid — €O CKOPOCThIO 3,6 KM/4. JIoWs 10 OIyIIKH, BTOPO C TOM K€ CKOPOCTBHIO BO3BpaIiaercs oopatHo. Ha kakom
PACCTOSTHUU OT TOYKH OTIPABJICHUSI MPOUZOUIET X BCTpeda?

[TepBas TpyOa npomyckaetr Ha 10 TUTPOB BOJBI B MUHYTY MEHbIIIE, YeM BTOpast Tpyda. CKOJIbKO JTUTPOB BOJBI B MUHYTY MPOIyCKaeT mepBas Tpyoda,
eciu pesepByap 00bEMOM 60 TUTPOB OHA 3AMOTHSAET Ha 3 MUHYTHI paHbIIle, 4YeM BTopas Tpyoa?

Ceexue Qpyxthl comepxkat 80% Boipbl, a BeicylieHHble — 4%. Ckoabko TpeOyercs CBEXHX (PPYKTOB JUIsl MPUTOTOBIEHHUS 2 KI' BBICYLLIEHHBIX
¢bpykTOB?

CwmemaB 30- npoueHTHBIN 1 60-TIPOIEHTHBIN PacTBOPBI KUCIOTHI U 1006aBUB 10 KT YUCTON BOJIBI, MOIYYMIN 36-TIPOLIEHTHBIN pacTBOP KUCIOTHL. Ecin
661 BMecTO 10 xr Bojabl mo06aBunu 10 kr 50-IpOIIEHTHOTO PacTBOpPA TOM K€ KUCIOTHI, TO MOTYYHJIH ObI 41-TIpOLIEHTHBIN pacTBOP KUCIOTHI. CKOJIBKO
KujiorpaMmoB 30-MpOIEHTHOTO PacTBOPa UCIIOIb30BAIH JI MOJYYCHUSI CMECH?

[TepBrie 2 yaca aBTOMOOMIIb €Xaj CO CKOPOCTBIO 55 KM/4, CIEAYIOMMA 9ac — CO CKOpocThio 70 KM/4, a mocieanne 3 yaca — O CKOPOCThI0 90 km/4.
Haiigure cpenHioo cKopocTh aBTOMOOWIISI HA MPOTSHKEHUH BCETO MyTH.

Bxnanx pazmepom 1500 neHeXHBIX €IWHUIL pa3eieH Ha aBe yacTh. OT MepBOM 4acTH, MOMEIEHHON B 0aHK A, TIOJIYY€HO 3a T'OJl MPOILICHTHBIX JICHET
npuObLTH 90 1.€., a OT BTOPOM YacTH BKJIaaa, MOMeIeHHO! B 0aHk b — 48 m.e. Kakoil mpomeHT roI0BbIX BBHIIIAYMBACT KaXKIbIH OaHK, €CJIM U3BECTHO,
9TO JIs OaHKa A 3TOT MPOIICHT HA 2 BHIIIE, YeM s OaHka b?

JdeMOHCTPAUMOHHBIH BAPUAHT MPOMEKYTOUYHON ATTECTANMN «KOHTPOJIbHASA padoTa)

Bapuant 1

1. Pemiute ypaBHeHue:

a) V9—x?(2cosx—1)=0;
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6) 1g? x + 41 i:1;
) 19 910

B) V4X+12 ++/12—8x =+/28+8x.

2. Pemte HEpaBEHCTRBO:

a) log, (3x—x?)++3™" <0;

2

6)3+x—|x—1>1;

3X+1 +2
3*-3

B) >2log, /3.

PemuTe ypaBHEeHHE B LIebIX Yuciax: 12X -5y =4,

x+3y_4x—3y _3

4. Pemnte cucteMy ypaBHeHuii { X —3Y X+ 3y
34y? —x* =9.

5. Pemnre ypaBHenue 109, (X2 + 2): COSTX.
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log, Brslogg(

27Tx
6. Peminte HepaBEeHCTBO: 27) = 0.

===l
7. Pemute HepaBeHCTBO: 47 — x¥ « 4% < 256 — 43,

Bapuant 2

1. Pemnre ypaBHeHue:

a) V4 - x? (25inx—\/§): 0:

6) log,” x+log, 2 3;
X

B) 4/1,25— X —1/1,25+ X =+/0,5—0,5X .

2. Pemute HEpaBEHCTBO:

a) log, (5x—x2)+~/5"" <0;

4

2x+2 _

5<3Iog5i/§.

6) 2+X—[2x+1 < -3; ) g S
+

3. Pemute ypaBHeHHE B 1eIbIX ynciax: 5X —3y =11.
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VX 55" %_¢
4. Pemute cucreMy ypaBHEHUH § Y — X y+x
x*+y*=13.

5. Pemmure ypaBHeHue sin(1,571' X) =X* +2x+2.

log, Suxlog,(B4x) < 0.
Bac® —|x|

6. Pemnte HepaBeHCTBO
7.Pemmute HepaBeHCTBO: 3*°7% — x¥ # 3% < g1 — 3x°.
11 knacc
KonTpoasHasi padora no teme: Tpuronomerpudeckue GyHKIUU
Bapuanr 1.

OnpeenuTe YeTHOCTh MIIM HEYETHOCTD (DYHKIMH:
v = x”sin 2x + x? cos 6x(oTBeT 06OCHYIiTE).

Haiigure o6nacth onpenenenus u 061acTh 3HaUeHUN QYHKIIUU:
y =sin®x +6sinx — 1.
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Omnpenennute HAMMEHBIINN TIOJIO0KUTEIBHBIA MEpUoa HYHKINU:

y=2sinx+ 3cos2x — 1.

Haiigure MUHUMaThHOE M MAaKCUMATBHOE 3HAUYCHUS (DYHKITUU:
v = 4tgx + ctgx.

[TocTpoiite rpaduk GyHKINN U ypaBHEHUS:
a)y = 3ctglxl;

0) sin(2y + x) = 1.

OnpeenuTe YeTHOCTh MIIM HEYETHOCTH (DYHKIMH:
vy = x% cos 3x — x sin 5x(oTBeT 06OCHYiiTE).

Haiigure o6nacTth onpeneneHus u 06J1acTh 3HaUeHUN QYHKIINU:

v =cos“x —4cosx + 5.

Omnpenenure HaMMEHBIIUN TOJIOKUTENbHBIN P01 (PYHKIIUH:
v = 3cosx — 4sin2x + 5.

Bapuanr 2.
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Haiigure MUHUMaThbHOE M MAaKCUMATBHOE 3HAYCHUS (DYHKITUU:
Yy =tgx +9ctgx.

[TocTpoiite rpaduk GyHKUNN U ypaBHEHUS:
a)y = 2tglxl;

0) cos(2y —x) = —1.

KonTpoabHas padora no reme: IlpousBoaHasi u ee reoMeTpuYeCKHil CMBbICI

Bapmuanr 1
. . 2 V4
1. CocraBbTe ypaBHEHHE KacaTelnbHOM K rpaduky ¢yHkimu Y = Sin(3x — ?) B TOUKE X = 3
2. Haiigure mpon3BoIHYIO QYyHKITAHN:

a) y:5x4—2x3+i—7;
o9X

6) y=2Jx+ %sin X —3tgx;

B) y =/x(5x—3),

X
x?+1°

r)y=
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3. Haiinute yrioBoii koaduumeHT kacaTenbHON K TpaguKy GyHKIUU

. . V4
y =—-3sin2X+5c0S3X — 7 B TOYKE C aOCIIUCCON X, = E

!
4. Jloxaxwure, uto GyHKmus Yy = (2X +3)° ynosraerBopser cootHomenmo 3y = (2X + 3)° Jy?
5. Haiigure 3HamMeHarenb OECKOHEUHO YObIBAIOILIEH T€OMETPUUYECKOM Mporpeccuu, y KOTOPOH KaXKbli iieH B 6 pa3 00Jblle CYMMBI BCEX €€
MOCIIEAYIOIUX YWICHOB.
Bapmuanr 2
. T V4
1. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaduKy QyHKIUU Y = COS(E —2X) B TOUKE X = 5
2. Haiigure mpon3BoIHYIO QyHKITAHN:

a) y:7x5+3x4—i+4;
X

6) y= —3\/§+%cosx—%ctgx;

B) y = v/X(—2x+1);

X
x? -1

r)y=
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o o o . o T
3. Haiinute yrioBoii koadduumeHT kacatensHoi K rpaduky GyHKIuu Y = —7 C0S3X + 2Sin5X —3 B Touke ¢ abciuccoit X, = 3

5. Noxaxkwure, uto Gpynkuus Yy = (2x +3)° ynosnersopser coornomenuto 8000y (4x —7)° + (y')3 =0.

4. Cymma O€CKOHEUYHOU I€OMETPUUECKOM MPOTrPECCHU paBHa 4, a CyMMa KBaJIpaToB €€ WieHOB paBHa 48. HaliguTe nepBblii YieH v 3HaMEHATE b
MIPOrPECCUHU.

KonTpoabHas pabora no teme: IlpumMeHenne Npou3BoOIHOM K Hcc/IeI0BAHUIO PYHKIMIA

Bapmuanr 1

Haiitu o0macts onpenencaust QyHKnun:y = V5 —x? — 4x

2x

—, Y 3HAYCHHE apTyMEHTa , €CIIN 3HA4CHHE (dbyHKIIUM paBHO 2.

Haiiti oOpathyto pyHKum0: ¥ = -

X
a2

) Fr 4 2
Haiiti nauGosbliuee 1 HanMEHBIIEE 3HAYCHUE QYHKLIMH: ¥ = —— Ha OTPE3Ke [0;3].
&

Haiinure HanGomblnee 3HaueHNe GYHKIHH ¥ =  —75 — 28x — x2

HccnenoBath QYHKIMIO U HOCTPOUTH €€ rpaduk: v = x° + 6x + 8

x2—4

x+5

Pemure HepaBeHCTBO = 0 MeToJ0M UHTEpPBaJIOB.

Touka JABUKETCSA TIPSMOJIMHERHO 10 3aKoHy x(t) = 3t® + 2t + 1. Haiimure ee CKOPOCTh B MOMEHT BpeMeHH t = 2 (KOOpAMHATA x(t) U3MEPSETCS B

CaHTHMETpax, Bpems t — B CEKyHJIaX).

. . 4 .
Haiiure yrou HakJIoHa KacaTeabHOM K rpaduky Gpynkiuu f(x) =3 — ~ BTOUKE C aOcuuccolt x, = 2.
Harnmmiure ypaBHeHHE KacaTenbHOM K rpaduxy Gyukuuu f(x) = x* — 1 B TouKe ero ¢ abcuuccoit x, = —1.

Heobsi3arenbHoe 3aqanue. Penmre HepaBeHcTBO x(x* — 2x + 1)V 25 —x2 = 0.

Bapmuanr 2.
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Haiitu oOnacth onpeneneHust yHKnuu:y = v éx —x? — 5

E
s

N Bx
Haiitu oOparnyto pyHKIHIO: ¥V = Y 3HaUEHHUE apryMeHTa , €CIIU 3HaueHHE (PYHKIUU PAaBHO 2.

=1

2x24+5

x%+3

Haiiti Hanboiblliee 1 HAUMEHbIIEE 3HAYEHHE QYHKIUH: ¥ = Ha otpeske [0;2].

Haitnure Hanbospiiee 3HadyeHne GyHKIUK v = V35 + 2x — x2,
HccnenoBarh QYHKIMIO U HOCTPOUTH €€ rpaduk: v = x° — 4x + 3.
(2x—1)(2x+3)

Pernre HepaseHcTBO —_—— = 0 MeTo10M HHTEpBAIIOB.

Touka JABUKETCSA TIPSIMOJIMHERHO 10 3aKoHy x(t) = 3t® + 2t + 1. Halinure ee yckopeHHe B MOMEHT BpeMeHH t = 2 (KoOpauHaTa x(t) u3Mepsercs B
CaHTHMETpax, Bpems t — B CEKyHJIax).

—_—

o o +'3 o
HaiinuTe yron HakioHa KacaTenbHOH K rpaduxy gpyrxmun f(x) =1 — — B TouKe ero ¢ abenuecoit xy = —1.

Harmmiure ypaBHeHne KacatenbHOM K rpaduky GyHkmun f(x) = x* — 2x B TOUKe €ro ¢ abCIuccoi x, = 2. BbINonHUTE PUCYHOK.
Heobs3atenbHoe 3ananue. Hauepture cxeMarndeckuil rpaguk GyHKIMH ¢, KOTOpas onpeaeseHa Ha NpoMexyTke [-4;3], HermpephIBHA B TOUKE

x = —2, Ho He auddepeHnupyema B 3Toi Touke. M3BecTHO, uT0 x = 1 — TOYKa MUHUMYMa U @(1) = 2.

KonTpoabHasi padora nmo teme: IlpuyMeHeHne NpOM3BOIHOM K HUCCIeI0BAHNIO QPYyHKIUIA
BapuanTt 1

Uccnenyiite pynkuuto f(x) = —x? — 3x* + 4 u nocrpoiire eé rpadux.

UYucno 12 npeacraBbTe B BUIE CyMMBI IBYX HEOTPHUIIATEIbHBIX CIaraéMbIX TaK, YTOOBI MPOU3BEACHUE KBapaTa OJHOTO U3 HUX Ha YABOCHHOE JIpYroe
caraeMoe ObITI0 HAauOOJIBIINM.

Heob6s3arensHoe 3ananue. Jlokaxkute, uto Gynkuus @(x) = —4 ,x — cos®x + sin®x yObIBa€T HA MHOKECTBE JICHCTBUTEILHBIX YHCE]L.

Bapuant 2

Uccnenyiite pynxuuio f(x) = —x? + 3x* — 4 u noctpoiite eé rpadux.
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Uucno 9 mpencraBbTe B BUJIE CYMMBI IByX HEOTPUIATEIILHBIX CIIaraeM TakK, YTOOBI TPOM3BEACHNE KBapaTa OJTHOTO U3 HUX Ha YTPOSHHOE APYroe
cilaraeMoe ObUI0 HAaruOOJIbIIUM.

HeoGs3arenbHoe 3aganune. Jokaxure uto GyHKuus f(x) = 2 sin x sin (0,57 + x) + 3,2x Bo3pacTaeT Ha MHOXECTBE JICHCTBUTEIIBHBIX YHCEI

KourtpoJabHas padora no teme: IlpumeHeHune npou3BoAHON K UCCIEA0BAHNIO (PYHKIUIA
Bapmuanr 1.

Haiigure cranmonapusie Toukn GyHKIMU: f{x) = 3 sinx + 2cos x.
1 =
OrnpeiesuTe MPOMEKYTKA MOHOTOHHOCTH U 9KCTpeMyMbI pyHKimu: f(x) = 3 x%+2x*—5x+ 1.

Jlokaxute, uto GyHKIMs f(x) = 4x — 3 sin xBo3pacTaeT Ha BCEH YUCIOBOM TPAMOIA.

HaiiauTe Hanbosbinee n HauMeHbliee 3Hauenns GyHkuu f(x) = x? — 3x? — 9x + 10na otpeske[—2;4].

Uccnenyiite pynkimiof(x) = x* + 4x* — 5 u nocrpoiire ee rpaduk.

UYucno 180 pa3beiiTe Ha TpH cllaraeéMbIX Tak, YTOObI IBa U3 HUX OTHOCUJIMCH Kak 1:2, a mpou3BeIeHNe TPEX CIaraeMbIX ObUIO HAaHOOIbIINM.
Haiitu npousBoanyto GyHKIINY:

a)y= (3x—4)(2x+ 5).

, 1
6)y=x"+-——4x
X

1
x4 g

E)y=—
r)y=3yx— 4cosx
,u]}r=x9-|-3x§—4x.

Haiitu npenen dynkum:
a) lim,_, (x*— 2x+ 5).
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3
+8
6) im — .
x=—2 X+ 2

Ii Einx
E) lim, _, o—

coESx—coe3x

r) lim .
:] x—0 Ein bx+Ein 3x

Bapmuanr 2.

Haiiqure cranmonapubie Toukn GyHKIMU: f{x) = 2 sinx — 3 cos x.
1 3 5
OnpeieuTe MPOMEKYTKM MOHOTOHHOCTH M 9KCTpeMyMbl pynkmuu: f(x) = 3 x34=x*—4ax 42

Jokaxute, uto GyHKIMs f(x) = 5 cosx — 7xyObIBaeT Ha BCEH YUCIIOBOM MPAMOIA.

HaiiauTe HanboJblnee U HauMeHbliee 3HaueHns pyHkuuf(x) = x? —9x% + 15x + 1 Ha oTpeske[—2; 6].

Uccnenyiite pynxmuio f(x) = x* + 8x* — 9u mocTpoiite ee rpaduk.

Yucno 300 pa3beiiTe Ha TP cIaraeMpIX TaK, 9YTOOBI IBAa U3 HUX OTHOCHJIUCH Kak 2:3, a MPOM3BEACHHUE TPEX ClIaraeMbIX ObIIIO HAUOOJIBIITHM.

Haiitu mpou3BoHy0 QYHKIINHU:
7

a)y= gx(x+ 4).

6)y==x"—T7x"+8.

15x—1

By="T13-

r)y=+x———sinx
VX
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4 1
A)y=y=—/——ctax
V‘x 5
Haiitu npenen ¢pynkuuu:
x4+ x? —11
a) lim —————
x+-1 B8x*+ 5

.

o X" —4
6) lim ——
x=32 X — 2
. COBX
B) lim_ .= .
) <2 e

. cosbx—cosTx
r) lim - .
x—=0 ®-

KonTposbHast padora 1mo remMe: npuMeHeHue MPOU3BOJIHOM VISl HAX0XKIEHUSI HAUOOJIbIIMX U HAUMEHbIIUX 3HAYEHHU I BeJIMYMH.

Bapuanm 1
OnpeieuTh MTHOBEHHYIO CKOPOCTh TOUKH, JBUKYILEHCS MPAMOIMHENHO 1o 3akoHy 5(t) = 2t% + 5 B MOMEHT BpeMeHH t = 4

Harnumimre ypaBHEHHE KacaTenbHOM, MPUBENEHHOI K rpaduky Gpynkuun f(x) = x* + 2x — 8 B TouKe ¢ abCimccoi x, = 3

OnpeenuTe MPOMEXYTKH MOHOTOHHOCTH QyHKIuH f(x) = §x3 +2x*—5x+1

Onpenenure skctpeMyMmbl GyHkuun f(x) = x* + 4x* —5

HaiiauTe Hanbosblnee n HauMeHbliee 3Hauenus yHkiuu f(x) = x? — 3x? — 9x + 10 Ha otpeske [—2;4]

Haiiqute 3HaueHne npon3BoaHoi GyHkiun ¥y = f(x) B Touke x, . Ecim kacarenbHas K 3TO# (yHKIUN MPOXOJUT depe3 TOYKUA( 0;5)u B(—4;—1)

o o o o T
Haiiure yrioBoit koo HIHCHT KacaTelbHON K rpaduKy QyHKUUK ¥ = cos3x B TOUKE € aOCLHUCCOi Xg = o

Haifure yros HakJIOHa KacaTelbHON K MOJIOKHUTEILHOMY HANPABJICHUIO 0CH a0CICC, MPOBENEHHOM K rpaduky GyHKImH ¥ = x~ B Touke a = 0,5
Haiiaure mpousBoaHyio GyHKIuK ¥ = 3x” — 24/x+5;
v = bsinx — 2ecosx + 3tgx.

Bapuanm 2
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OnpeeuTh MIHOBEHHYIO CKOPOCTh TOYKH, JBUKYILENHCS PAMOIMHENHO 10 3akoHy 5(t) = —4t* + 3 B MOMEHT BpeMeHu t = 3

Hanumure ypaBHEHHE KacaTelbHOM, IpUBeAEHHOM K rpaduky GyHkmun f(x) = x* — 2x — 3 B Touke ¢ abcuuccoi Xg=2

OnpeienuTe TPOMEKYTKH MOHOTOHHOCTH (ynkuuu f(x) = %xa + % x2—4x 42

Onpenenure >3kcTpeMyMbl GyHkuuu f(x) = x* + 8x* —9

HaiiauTe HanboJiblnee U HauMeHblIee 3HaueHns pyHkuun f(x) = x? — 9x? + 15x + 1 Ha otpeske [—2; 6]

HaiiquTe 3HaueHne npounsBoaHoi Gynkiun y = f(x) B Touke x, . Ecin kacarenbHas K 3T0i (yHKIUM IPOXOIUT yepe3 ToukuA( 0; 4)u B(—1;5)

o o o . o _m
Haiimre yrioBoit kOdQQHIECHT KacaTeNbHON K rpaduKy GyHKIMK y = sin2x B TOYKE ¢ aOCIMCCON X =

HaiiuTe yroy HaKJIOHA KacaTeIbHON K MOJI0KHTEILHOMY HAIPABJIEHUIO OCH abCICC, MPOBEASHHOM K rpaduKy QyHKIMU ¥ = x° B Touke a = 0,5
HaiiuTe ipon3BoHyo QyHKIHN ¥ = 5x° — 2y/x + 4 ;

¥y = bsinx — 4cosx — 2tgx.

KonTposbHast padora nmo teme: IlepBoodpa3Hasi 1 HHTErpaJ
Bapuanm 1.

1.Bbluncnure UHTErpa:

a) J3 sin 3x dx;
iz

2 x®+3x"

6)~r1 x+3 dx.

2.Haiigute muromanb GUrypbl, orpaHiYEeHHON JIMHUSMH:

-
=

Ay =4—x%y=0;

O0)y =3cos2x;y=0;0<x <

A

3.Haiigure o6muit Buj neppoodpasubix mis Gynakuun: f(x) = (3x — 2)* — 2cos (5::: - 33}

118



. 1 .
4. Jlokaxwure, uto Gynxius Y = 4x° + 2sin2X — — —5 sBnsercs nepooOpasHOi 11
X

1
_ 8
¢bynkuuu y = 36X° +4C0S2X + =z
5.CKOpPOCTb NPAMOJIMHENHO ABMKYIIEHCS TOUKH 3a1ana Gopmynoit v(t) =t — 3t + 2. Hanumure GopMyIIbl 3aBUCUMOCTH €€ YCKOPEHHS au

KOOPJIMHATBLX OT BPEMEHHUE, CCJIM B HAYaJIbHBI MOMEHT BpeMeHH(t = 0) KoopJuHaTax = —5.

Bapuanm 2.

1.Bbruncnure UHTErpa:

a)ulg cos 2x dx;

12

6)f; T2 dx.

X
2.Haiigute muromanb GUrypbl, OorpaHUYEeHHON JIMHUSMH:
a)y =9 —x%y=0;

T

6)y =4sin3x;y =0;0 < x <_
3.Haiiaure o6muii Bu neppoodpasusix a1 Gynkimu:f(x) = (5x — 3)* + 3sin (zx — g)

4. Jloxaxwure, uto QyHKIUs Y = —3X° 4+ 2tgX++/— X +5InX —7 saBnsercs

1 5

2
- +=,
cos’x 24—-x X

n1epBOOOpasHOi st pyHKUUK Y = —24X" +
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5.CKOpOCTB IPAMOJIMHEHHO IBUKYLIECS ToukH 3a1aHa Gopmynoiiv(t) = —t? + 4t + 3. Hanumute GopMyJIbl 3aBUCHMOCTH €€ YCKOPEHUSA 1
KOOP/IMHATBIX OT BPEMEHHUE, €CIIM B HAYaIbHBIA MOMEHT BpeMeHu(t = 0) KoopauHaTtax = —2.

KonTpoabHnas padora no reme: Komdnnaropuka
Bapuanm 1.

VY4eHuk 3a MecsI NOJIy4HJI CIEAYIOIHUE OTMETKH 110 MAaTEMATHKU:

3,4,2,5/4,53,4,5,3,2,4,3,4,3,5.

a) CocTaBbTe CrpyNIUPOBAHHBIN PSIJI ATUX JIaHHBIX.

0) Haitnute 06bem, pazmax, MOy, CpeIHEe.

B) BemmuiunTe Tabauiy pactupenenenns JaHHbIX, YKa3aB KPATHOCTh M YaCTOTY KaX 01 BapUaHTBHI.

r) [TocTpoiite rucrorpaMmy pacnpezeneHus: JaHHbIX.

2. B cronoBoii ectb 4 Buma Oymouek u 3 Buma kode. CKOIBKO CyHIECTBYET BapMaHTOB 3aBTpaka Ui CTYIEHTA, €CIM OOBIYHO OH TMOKYIAeT OIHY
Oynouky u oauH Kode?

3. B simuke nexar 12 mapukoB, 1Ba U3 KOTOPBIX Oenble. KakoBa BEpOATHOCTD BBITALUTE Hayraj Oemblii mapuk? OTBET OKPYIIIUTE 10 COTHIX

n—2 _
4. Pemmnre ypaBHEHHE: Co ™ =21

5. B ciyqaiftHOM 3KcniepuMeHTe OpocaroT TpH UTpaibHbIe KOCTH. HaliuTe BeposiTHOCTh TOTO, YTO B CyMMe BbITazeT 11 oukoB.
Bapuanm 2.

VYueHukK 3a Mecsll HOJTy4HI CIeyIOIUe OTMETKH 10 MaTeMaTUKH:
2,3,2,3,4,52,2,3,2,2,3,4,2,5.

a) CocTaBbTe CTPYIIIMPOBAHHBIN PSIJT ATUX JAHHBIX.

0) Haitnute o6bem, pazmax, MOy, CpeaHee.

B) Beimuimre Tabnuiy pacnpeieseHus JaHHbIX, YKa3aB KPATHOCTh U YaCTOTY KaKIOW BapUaHTHI.
r) [locTpoiite rucTorpaMmy pacnpeeieHus JaHHbIX.

2. B rapnepo0e y neBymku ectb 7 BHAOB 0My30K U 3 BuAa 1000K. CKONBKO CYIIECTBYET BapUaHTOB BhIOOpA KOCTIOMA, €CIM OOBIYHO OH COCTOUT W3
OIy3KH U 100KHU?
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3. B Base snexar 15 koH(er, msTh W3 KOTOPBIX IMOKOJaAHbIe. KakoBa BEPOSTHOCTD BBITAIMTEL HAyra]| IIOKOJIaIHYI0 KOHpeTY? OTBET OKPYIIIUTE JI0
COTBIX
4. Peunte ypasnenue: Coip = 28

5. B ciydaitHoM sKcniepuMeHTe OpocaroT TpH UrpasibHbie KocTH. HalinTe BeposiTHOCTh TOTO, YTO B CyMMe BbITafeT 11 oukoB.
Bapuanm 3.

VY4eHuUK 3a MeCSII] MOIY4UII CIIEAYIONE OTMETKH 10 MAaTEMAaTUKHU:
5,4,5/5,4,55,4,5,3,2,4,2,4,3,5.

a) CocTaBbTe CrpYNIIUPOBAHHBIN PSAJT ATUX JTAHHBIX.
0) Haitnute 06bem, pazmax, MOy, CpeIHEe.
B) Bemmimme Tabauiy pactipeieieHus JaHHBIX, YKa3aB KPATHOCTh M YaCTOTY Ka)I0W BapUaHTEHI.

r) [TocTpoiite rucrorpamMmy pacnpezeneHus: JaHHbIX.

2. B rapnepo0e y neBymku ecth 7 BUAOB O1y30K U 3 BuAa 1000K. CKOJIBKO CYIIECTBYET BapMAHTOB BHIOOpPA KOCTIOMA, €CIIM OOBIYHO OH COCTOUT U3
OJIY3KH ¥ 100KU?

3. B Baze nmexat 15 xoH(eT, MATh U3 KOTOPBIX IOKOJaaHbIe. KakoBa BEpOSTHOCTh BHITAIIUTH HAyTaJl MIOKOJIAIHYI0 KOH(DeTy? OTBET OKpPYriauTe 10
COTBIX

4. Pemnre ypasuenue: Clzy = 28

5. B ciyqaitHOM 3KcniepuMeHTe OpocaroT TpH UTpaibHbIe KOCTH. HalimuTe BeposITHOCTh TOTO, YTO B CyMMe BhITIazeT 11 oukoB.
Bapuanm 4.
VY4eHuUK 3a MecCsI] MOJTY4UII CIIEAYIOINE OTMETKH [0 MAaTEeMAaTHUKHU:
3,3,4,3,4/4,2,4,2,3,4,2,4,5.
a) CocTaBbTe CrpyINIUPOBAHHBIN PAJl ATUX TAHHBIX.
0) Haiigure o6bvem, pazmax, MOy, CpeaHee.
B) Bemumunre Tabiauily pactpeneneHus JaHHbIX, YKa3aB KPaTHOCTh M YaCTOTY KaxXJA0W BapUAHTHI.
r) [TocTpoiite rucrorpamMmy pacnpezeneHus: JaHHbIX
2. B cronoBoii ects 4 Buna Oynouek U 3 Bujpa kode. CKOIBKO CYIIECTBYET BapUaHTOB 3aBTpakKa ISl CTYIEHTA, €CIM OObIYHO OH MOKYIMAaeT OAHY
OyI04Ky U 0UH Ko(e?
3. B smuke nexar 12 mapukoB, 1Ba U3 KOTOPBIX Oenble. KakoBa BEpOSATHOCTD BHITAIUTE Hayraj Oemnblii mapuk? OTBET OKPYTIUTE 10 COTHIX

n—2 _
4. Pemture YpaBHCHHUC! C” =21
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5. B cny4aifHOM SKCIieprMeHTe OpOCaroT TpU UTPAIbHBIE KOCTU. HaiiiuTe BEpOsSTHOCTh TOTO, YTO B CyMMe BhInazeT 11 oukoB.

KOHTpOJIBHaﬂ pa60Ta 1o TemMe: JJIeMEeHThbI TECOPpUH BQPOHTHOCTeﬁ

Bapuanm 1
1.B ropoackoii nyme 30 genosek. M3 Hux Ha 001IeM 3aceJaHiH HAJO0 BEIOpATH MpeCeaTells, a TAKKe ero MepBOro, BTOPOTO U TPEThEro
3amecTtuTene. CKOJIbKUMH CIIOCOOaMH 3TO MOKHO CeNaTh?

2.CKOJBKO pa3IMYHBIX YEeTHIPEX3HAYHBIX YHCENI MOYKHO cocTaBuTh U3 udp 0, 1, 2, 3, 4, 5, 6 npu ycnoBuH, 9TO UPPHI MOTYT TOBTOPSTHCS ?

3.Pewnte ypaBHenue €272 + 2x = 9.

5 A5
4 HanummuTe pa3ioKeHne CTereHn OMHoMa (i - x‘) .
e

5.B ypHe HaxozasTcs 3 Oenbix v 4 yepHbIX mapa. KakoBa BEpOsITHOCTB TOTO, UTO BBITSHYTHIE U3 HEE HayJauy /IBa 11apa OKaXyTcst OeIbIMU?

6.Ha npsimoli B35ThI 8 TOYEK, a HA MMapajuIeIbHOM el MpAMon — 5 ToyeK. CKOJIBKO CYIIECTBYET TPEYTrOJIbHUKOB, BEPIIMHAMH KOTOPBIX SIBIISFOTCS
NaHHBIE TOYKU?

Bapuanm 2
1.B saxT-kiny6e coctout 9 uenosek. M3 Hux Ha o01ieM coOpaHuu HaI0 BRIOPATh MpeiceaaTens, 3aMECTUTENs, ceKkpeTaps U kazHaues. CKOJIbKUMU
croco6amMu 3TO MOKHO C/IeJaTh?

2.CKOJIBKO YeThIPEX3HAYHBIX YHCEJI MOXKHO COCTaBUTH U3 1udp 1, 2, 3, 0 mpu ycaoBuu, 4To Kaxkaas 1udpa MOKET BCTPETUTHCS B 3alUCH YUCIIA JIUITH
oauH pa3z?

E
s

x—2 _
3.Pemnre ypaBHeHue C;_; = x~ — 13.

&
1
4 . HanummuTe pa3iioKeHue CTeeHn OMHOMa (;F + 21’) .

5.B ypHe HaxozsTCs 2 6enbIX, 3 KpacHbIX M 16 yepHbIX mapoB. KakoBa BEpOSTHOCTb TOT0, YTO U3 BBIHYTHIX Hay/lauy JIBYX IIaPOB OJIMH OKaXeTCs
OenbIM, a ApYroi KpacHbIM?
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I[eMOHCTpaIII/IOHHaH BEpPCUS TECTUPOBAHUA

BapuanTtl

1. Haiture suauenne f'(2)+ f/(=1), ecm f(x) = 23 —7x%+ 3x + 10
A) 68: B) -7; C) 14; 1) 22: E)106.

2. Haiiure o6nacth onpenenenus GQyHkuuu y = —3x +
- X

A x#2; By x#-2; Cxe(-0-2); mHx#0; E)xe(2+wx).
3. Haiiaute skcTpeMyM (GYHKIMA 1 onpeaenTe ero Bui: f(X) = -4x° - 6x - 2

A)x:—% ,T.min;  B) x:—%,T. max; C) xzz, T. Max; ) x:Z’ T.min,

E). x=——, T.max.
3

cosx=1
4 Permute ypaBHEHUE:

A)m;B)%+27Zk;;C)27Zk;ﬂ)%+7m ; E) npyroe permrenmue.

5. Haitaute npoussoanyto pynkuuu f(X) = (5+4x)(4x —5)

A) 32x%; B) 32x; C) 8 1) 16; E)I6x.

6. Haiiaure nmpomexyTku Bo3pactarns dyrkmmn f (X) = —x> +2x -3

Matl Bl-Lo) 00wo)  m(-ee)  B-2).

7. Haiiute TaHreHc yriia HakJIoHa KacaTenbHol K rpaduky pynkuuu f(X) = 5x° + 2X B Touke M (1;3)
AMtga =5; B)iga=16; C)tga =6; mtga=14; E) tga =12,

8. Haiinure cosa, ecnusino = 0,8 u g < @ < L.

A) -0,6; B) -0,7; O) 1,4 1) 0,22; E)1,06.
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9. Beluucaure arcsin(— %}

A)- 45°; B) 145°; C) 60° I1) 30°; E) 120°.

10. Kakas u3 ¢pyHKIuUS SBISIETCS HEYSTHOM?

A y=x —2x* B)y=x"-2x>; O y=x"+2x* ) y=x"+2x%

E) y=x"-2x°.

11. CocTaBuTh ypaBHEHHE KacaTeNbHON K rpaduky Gpynkmmn Y = x> —4x —5 B Touke xo= -1
A) y=-2X-8; B) y=6x-1;,0)y=—2x+3; DY=X; E)y=-6x-6.

12. Haiizute Hanmenbinee 3Hauenne Gpyaxman Y = 2X° +5X* —10x° + 3 Ha orpeske [-2;0]

A)79; B) 0; C) -99; ) 3; E) 10.
3 2
13. Mana ¢pynkius f (x) = —X? — XT + 3x — 20. Haiiaure e€ kxpuTHyeckue TOUKU
A)-1; 3; B) -2;1,5; C)-15; 2; ) 5; 2; E) -3; -1.

14. Pemure HepaBeHCTBO COSX > 3

A) (—2—ﬂ+2ﬂﬂ;2—ﬂ+2ﬂﬂj,nez; B)(£+27zn;2—ﬂ+27zn),nez;
3 3 3 3

0) (—£+27m;£+27mj,nez; z[)(—zwzn;zwznj,nez.
3 3 3 3

E) npyroe pemenue.

. VA T
15. Haiiyure 3nauenue Beipaxkenns 6SIN ? ? —2cosrz —1g 2 E

1 1
A) 3,5; B)5§; C)BE : 1) 4,5.E) -3;
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V4
y= 3COS(X + —J— 2
16 Haiigure MHO>KECTBO 3HAYEHUN byHKIIN 3

Ay 1], By [—5:1]. o131, o [=5-2] E)(L4);

17 Haitaure npousBomnyo GpyHkuun Y = 2€0S X —3X ’
A) ~ 5sin x —6x . B) — S5cosx—6x C) —5cosx—3x; ] Ssinx+6x E)5tgx+2.
18. Bsrumciure: €0S° 15°-sin? 15°,

J 3

A) 73)0,50)0 D)1 E)-05;

19. Pemre ypasHenne 250X =—1
+Z 4 m,n +Z ¢ om,n

A) 3 €Z, B) 3 eZ:
(—1)"H£+7m,ne Z (—1)"£+7m,ne V4

C) 6 ; 10 3 ;

E) npyroe pemenue.
1
20. Touka IBHXKETCS MPAMOJIMHENHO 1o 3akony S(t) = 2t + Etz —t . Berunciaute yckopenue Touky npu t = 1.

A)2 B)10 C)12 D)3  E)13

21. Hanmmu ypaBHEHHE KacaTeabHOH K Tpaduky QyHKIMH y = sin2x +1 B Touke My (%; 2)

A) y=2x+2—g B) y=1 C)y=X+2—§D)Y:‘1 E)y=2
Bapuant2
1. Haiimure 3uauenne f'(2), ecm f(x) = 4x% — 2x - 45
A) 46; B) 36: C) 98:; 1) 106: E) 102.
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. 5
2. Haiimure obnacts onpeneneHus GyHKIUH y = —— + (X

x-3
A x#z-3; Byx#3; Cxe(—0;-3); T x#0; E)xe(3+w0)
3. Uccnenyiire gyuxuuo f(X) = -0, 5x°+2x-3 Ha skcTpeMyM
A) x =-4,1.min; B) x =1,1. max; C) x =2, T. max; ) x =4, T.min;
sinx=-1
4.Pemnre YpaBHEHUE:

5. Haiiyre nipomssoayio dyukmun f (X) = (7 - 4x)°

A) —4(3-4x)%; B)—9(B3-4x)*; O)37-4x)*; N)-12(7 - 4x)?;
E)12(3—4x).

6. Haiimmre npomexytku yobiBanus ¢ynkuun f (X) = x° —6x* +5

E). x = -1, T.min.

A)zzn;B)—%+27zn;C)7r+27m:ﬂ)—%wrt;E)Z;zr

E)lga =29.

A) [0;0);  B) (—o0;0); o) [0:4]; 1) (—0;0] U [4;00); E) [~ 4,0].

7. HaiiguTe TaHTeHC yIila HAKIOHA KacaTelbHOM k rpaduky dyukuun f (X) = —3x* —5X B Touke M (2;6)
Atga =19; B) tga = -13; C) tga =-17: m tga =8;

8. Brluucnure sina, ecimcoso. ZE u Eﬂ—w <@ < 2T

A) -0,6; B) 0,36; C) 0.98; ) 0,6; E) -0,2.

9. Boruncnute arcco{— gj

A) 45°; B) 135°; C) 60°% J0) 30°; E) 130°.

10. Kakas u3 pyHKIUS SBISETCS HEUETHON?

A y=x"+x°; B) y=x+x*;C) y=x-x*;1) y=X"+X*;E) y=x"—x".

11. CocTaBuTh ypaBHEHHUE KacaTelbHOM K rpaduky QyHKIMH Y = 2/x B TOUKE X0=4
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A) Yy=X+1; B)y:%x+1; C)y:%x—l; Ny=6-05x; E)y=x-1.

12. Haiizure HanGobinee 3uavenue dpynkimu Y = X° +0,5x* — x* + 3 na otpesxe [-2,0]

A) 1,92; B) 99; 0) 3.5 ) 6,7, E) 670.
3 2
13. Mana ¢pynkius f (x) = 3 + X? —2X — 3. HaiinuTe e€ KpuTu4ecKre TOUKH
A) 2; -1, B) 1; -2; O -3; 2 n)-2; 3; E)3; -1.

14. Pemre HepaBeHCTBO SINX > >

T
A)(— Ooi—j; B)(£+7zn;5—”+7znj,nez;c) (£+2ﬂﬂ;5—ﬂ+2ﬂnjinezi
6 6 6 6 6

1) (g+2nn;13:+27znj,nez. E)(—%+2m;%+2ﬂnj,nez;

. 7T T
15. Haiizte 3HaueHme Bepaxerns DSin i 3cos’ 3 +1g7.

A)2.5; B) 1,25; Q) 1,75; 1,5 E)l.
16. Boruuciure: cos® 75°-sin® 75°

3 3
A)\/—T B)0,5 C)0 D) \/_T E) - 0,5,

17. Haiigure npousBoaayro ¢pyukiuu: f(X) = sin 2xcos2x
A) —4c0os2x-sin2x B) 2cos4x C) 2¢0s”* 2x+2sin*2x JI) 4sin2x E) cos’ 2x —sin® 2x

18.Haitnure MHOECTBO 3HAYEHUH byHKIMN:y= 5
Ay =11 gy o131 gy [=5-2] gya 7,
19. Pemnre ypaBHEeHHE: 2Sin X COS X = 1
AN T ez B) 6nn, NeZC)™ i nez
12 2 12
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D)—l+ﬂ:n,neZ E)SM
12

20.MarepuanbHas TOYKa IBHXKETCSA IO NPSIMOW JIMHUHU 1O 3akoHy S(t) = 32 + 4c0s(0,5 mt). Halimure ckOpoCcTh MaTEepUATIbHOW TOYKH B MOMEHT
BpemeHu t = 2c.

A)15wm/c. B)13wm/c. C) 12 wm/c. J1) 19 m/c. E) 21 m/c.
21. Harmmu ypaBHEHHUE KacaTelIbHOU K IpaduKy QYHKIMHU y = sin2x +1 B Touke Mg (Z: 2)
4

A)y=2x+2—g B) y=1 C)y=X+2—%D)Y:'1 BE)y=2

O EHOYHBIE MATEPHUAJIBI 11O MO YJIO «I'eomeTpus»
JeMoOHCTpPaLlMOHHAS BepPCHS KOHTPOJIBHBIX padoT

Konmponvnaa paboma «Axcuomol cmepeomempuu. Illapannensnocmo npamvix, RPAMOIL U R1OCKOCHU ).
Bapuanm 1.

1.OcnoBanue AD Ttpaneruu ABCDnexut B utockoctu o. Yepes Toukn Bu C npoBeneHbl mapaieibHbIe MPSMBIE, IIEPECEKaroIINe TUIOCKOCTD o B
Toukax E u F cooTBeTCTBEHHO.

a) KakoBo B3auMHOe pacnojiokenue npssmMoixEFu AB?

0) Uemy paBeH yroa mexay npsmeiIMUEFu AB, eciu <ABC = 150°? OTBeT 000CHYIITE.

2. Jlan npoctpancTBeHHbIN YeThipexyroibHUK ABCD, B kotopom nuaronanu AC u BD paBubl. CepeiMHBI CTOPOH ATOTO YEThIPEXYroIbHUKA
COCJIMHEHBI MOCIICIOBATEIIBHO OTPE3KAMHU.

a) BrimosnHuTE pUCYHOK K 33/1a4e.
6) JlokaxxuTe, 4TO MOJTYUYEHHBIH YETHIPEXYTOJIbHUK — POMO.

Bapuanm 2.
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1.Tpeyronsauku ABCuADC nexar B pa3HBIX IIIOCKOCTX U UMEIOT o0uryto ctopony AC. Touka P — cepenuna ctoponsr AD, Touka K— cepennna DC.

a) KakoBo B3aumHoe pacnosoxenue npsameixPKu AB?

0) Uemy paBeH yroxa mexay npsmMeiMuPKu AB, ecnn << ABC = 40°, < BCA = 80°? OtBer o0oCcHYy#TE.

2. an npoctpanctBeHHbIH yeThipexyronbHuk ABCD, Mu N — cepeaunbl croporn ABu BC cooTBeTcTBeHHO,
EECD,KeDADE:EC=1:2,DK: KA =1:2.

a) BeimosiHUTE PUCYHOK K 3a/1a4e.

6) Hoxaxwure, uto yeTbipexyronbHuKk MNEK—rpanenus.

Konmponvnasa paboma «Ilapannenvsnocms npamvlx u niockocmeiy.
Bapuanm 1.

1.IIpumebic au brexxar B mapasuiebHBIX MIIOCKOCTSX @ M 2. MOTYT JIi 3TH IpsIMbIe OBITH : a) MapauleIbHbIMHK, 0) cKpernuBaronumucs? Caemnaiire

PUCYHOK I KaXXA0T'0 BO3MOXKHOTO Ciry4das.

2. Yepes Touky O, Jrexanryro Mex1y napaiebHBIMU TUIOCKOCTAMHE @ u f7, poBeaeHsl mpsiMmbie lu m. Ipsimas | nepecekaer mockoctu e u ff B
TOYKax A, 1 A, COOTBETCTBEHHO, IIpsiMasd M — B Toukax B, u B,. Halinure nnuny otpeska A, B, ecmu A, B, = 12cm,B,0: 0B, = 3: 4.

3. N3o6pasure napamnenenunen AECDA, B, C, D, ¥ IOCTPOiiTe €ro ceueHue II0CKOCTBIO, IPOXOoasiel yepes Touku M, N u K, apistomuecs

cepeauHamu pebep AE, BC u DD,.
Bapuanm 2.

1.ITpumbie au brexaT B epeceKaromuxcs MIOCKOCTAX & M 3. MOTyT JId 3TH NpsIMbIe OBITH : a) MapajuiebHbIMHE, 0) cKpernuBatoumucs? Crenaiire

PUCYHOK IS KaXXA0TI'0 BO3MOKHOTO Cliy4dasl.

2. Yepes Touky O, He IexKalyi0 MEXy HapauleIbHBIMU INIOCKOCTAMU ¢ 1 8, mpoBezeHs! npsiMbie ln m. Ipsimas | mepecexaer mnockoctr a 1 8 B
TO4YKax A, u A, COOTBETCTBEHHO, IpsiMas M — B Toukax B, u B,. Haiinure nnuny orpeska A, By, ecimu A, B, = 15cm, 0F,: 0B, = 3: 5.
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3. U3o6pasure terparap DABC u mocTpoiite ero cedeHne iocKoCThIo, mpoxoasiiei uepe3 Touku Mu N, sisromuecs: cepenunamu pedep DC u BC,
u Touky K, Ttakyto, uro K € DA, AK: KD = 1: 3.

Konumponvnaa paooma «llepneHOuKyiapnocms npamvlx u naocKocmein).
Bapuanm 1.
1.Iluaronansky0a paBHa 6 cm. Haiigure:
a) pedpo kyba;
0) KOCHHYC yria MeXAy AUaroHajablo Ky0a U MII0CKOCTHIO OJTHOM U3 €T0 TpaHei.

2. Cropona AB pomba ABCD pasna a, ouH u3 yriioB pomba paseH 60°. Uepes cropony AB mpoBejieHa TNIOCKOCTh 0L Ha PaCCTOSTHAN Z ot Touku D.

a) Haitnure paccrostare ot Touku C 10 MIIOCKOCTH a.
6) [lokaxuTte Ha pucCyHKe JIMHEHHBIN yron ayrpanHoro yria DABM, M € a.
B) Haiinurte cunyc yriia Mexy MiI0CKOCTHI0 poMOa U IIOCKOCTBIO 0.
Bapuanm 2.

1.OcHOBaHMe IPSIMOYTOJILHOTO TMapajuieJienuIesa CIYKAT KBaparT, TMaroHallb mapauiesenumeaa paBHa 24y 6 ¢M, a ero u3MepeHus OTHOCSTCS Kak
1:1:2. Hatigure:

a) U3MepeHus NapauieNenune/a;

6) CHHYC yrjia MCXKAY JUaroHaJibro InapaaiCICIuIicaa U IJIOCKOCThIO €0 OCHOBaHUA.

Z
2. Cropona kBazapara ABCD pasna a. Uepes cropony AD mnpoBeieHa MIOCKOCTD 0 HA PACCTOSIHUU — OT TO4YKH B.

a) Haiinure paccrosiHue ot Touku C 10 MIOCKOCTH Q.
6) ITokaxkute Ha pUCYHKE TMHEHHBIH yro AByrpaHHoro yria BADM, M € a.

B) Haiigute CHHYC yIJjia MCXKAY INIOCKOCTBIO KBaJipaTa U INIOCKOCTBIO Q.
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Konmponvnaa paboma «Muozozpannuxuy.
Bapuanm 1.

1.0OcnoBanuem nupamuasl DABC siBisiercst npaBwibHbBIN TpeyroibHuK ABC, ctopona koToporo pasHa a. Pedpo DA neprieHIuKyIsIpHO K III0CKOCTH
ABC, a utockocts DBC cocrasinsier ¢ mutockoctsto ABC yron 30°. HaiiauTe miomia s O0KOBOM MOBEPXHOCTH MTUPAMUJIBI.

2. OcHoBaHueM npsiMoro napaienenunena A5 CDA, B, C, D aBnsercs pom6 ABCD, ctopona koToporo paBHa a u yroi pased 60°. Ilnockocts AD, €y
COCTaBJISIET C TJIOCKOCThIO OCHOBaHHUs yrona &0°. Haiinure:

a) BBICOTY poMO0a;
0) BBICOTY MapajuieNenuIiena;
B) IJIOMIATb OOKOBOW MOBEPXHOCTH MapasuIeIeIUIe/a;
I') IJIOLIa/1b MOBEPXHOCTHU Napasuiesenunesa.
Bapuanm 2.

1.OcnoBanuem nupamuasl MABCD sBnsiercs kBaapat ABCD, pebpo MD nepneHauKyasspHO K IIIOCKOCTH OCHOBaHus, AD = DM = a. Haiigurte
TUTOIIA b IOBEPXHOCTH THPAMHU/IBL.

2. OcHoBaHueM npsMoro napamnenenunena ABCDA, B, C, D sBndercsa napauienorpaMmm ABCD, cropoHsl koToporo paBHbl @y 2 1 2a, OCTPBII yroi
paBeH 45°. BeicoTa mapasuienenunena paBHa MEHbIIIEH BbICOTE Napayuiesniorpamma. Haiiaure:

a) MEHBIIYIO BBICOTY MapajlieorpaMma;
0) yroJs Mexay IIOCKOCTbIO AB C; M INIOCKOCTBIO OCHOBAHMUS;
B) IUIOIIA/Ib OOKOBOM MOBEPXHOCTH MapalieIenuIea;

r) Iiomaab IMOBCPXHOCTHU IApAJICIICIIUIICAA.

Konmponvnas paboma «l{ununop, konyc, cgpepa u nnowyadu ux nogepxnocmeily.
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Bapuanm 1.
1.0ceBoe cevenue MIMHPa — KBaAPaT, IIIOMa[b OCHOBAHHS [IMJIMHpa paBHa 16w cm”. Haliaure miomaas mojHoN NOBEPXHOCTH IUIMH/IPA.
2. BricoTa koHyca paBHa 6 cM, yroJ Mpu BEpIIUHE 0CEBOTo ceueHus paseH 120°. Haiigure:
a) IJIOLIA/b CEYEHMsI KOHYCa IJIOCKOCTBIO, TPOXOIAIIeH uepes iBe oOpa3ymolre, yrojl Mex/1y KOTOpbIMU paBeH 30°;
0) rIonaab OOKOBOM TIOBEPXHOCTH KOHYCA.

3. duamerp mrapa paBeH 2m. Uepes KOHEI TuaMeTpa MpoBeieHa MIOCKOCTh MO yriioMm 45°% k Hemy. Haiinure ymnHy THHUU TiepecedeHust chepbl ITOM
IUIOCKOCTBIO.

Bapuanm 2.
1.0ceBoe ceyeHne NWIMHIPA — KBaJpaT, IMaroHallb KOTOporo paBHa 4 cm. HaiiauTe miomaap NoJHON MOBEPXHOCTH HWJIUHJIPA.
2. Pannyc ocHOBaHHUS KOHYyca paBeH 6 cM, a 00pa3yrolias HaKJIOHEHa K IJIOCKOCTH OCHOBaHUs noj yriiom 30°. Haiinure:
a) IUIOIIAIb CEYEHUSI KOHYCa INIOCKOCTBIO, POXOIAILEH yepes IBe 00pa3yrollye, yroj Meay KOTOpPsIMU paBeH 607;

0) mronra b OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jlnametp mapa paBeH 4. Uepes KoHEl JuaMeTpa MpoBeAeHa MIIOCKOCTh Mol yriaoM 307 k Hemy. Haiiaute miomanb cedeHus mapa 3Toi
IJI0CKOCTBIO.

Konmponvnasa paooma «Oo6vemovt meny.
Bapuanm 1.

1.Anodema npaBUILHON TPEYTrOJIbHON MUPaMU/IBI paBHA 4 CM, a ABYTPAHHBIN yroJ Mpu OCHOBaHUM paBeH 60°. Haiinute 00beM mupamuibl.

2. B mununap Bnucana npuzMa. OCHOBaHHUEM MPU3MBI CIIYKUT MPSMOYTOJIbHBIN TPEYroJbHUK, KATET KOTOPOTO paBeH 2a, a MpUJIeKalluil yroi paBeH
60°. Jluaronans 60sbleil G0KOBOI rpaHH MPU3MBI COCTABISIET C IJIOCKOCTHIO € OCHOBaHUS yroi 45°. Haliaure o6beM HUIMHIpA.

3.luameTp 11apa paBeH BbICOTE KOHYca, 00pa3yrolias KOTOPOro COCTABIISAET € INIOCKOCThIO OCHOBaHUS yrou 60°. Haliaure oTHOIIEeHHE 00beMOB
KOHYcCa U IIapa.

132



4. O6beM IMIKMHIPA paBeH 961 cM®, IWIoImaah €ro 0ceBoro ceyenus — 48 em®. Haitaute momans chepsl, ONMCAHHON OKOJIO MIIMH/IPA.
Bapuanm 2.
1.bokoBoe peOpo MpaBUIILHOMN TPEYTOJIBLHON MUPAMHIBI PABHO 6 CM U COCTABIISIET C TUIOCKOCTHIO OCHOBaHUs yroi 60°. Haliqute 00bemM nmupamMuibl.

2. B xonyc Bnucana nupamuaa. OCHOBaHHEM NUPAMUJIBI CIYKUT MPAMOYTOJIbHBIN TPEYTrOJIbHUK, KaTeT KOTOPOTO paBeH 2a, a MpUJIekallui yrosi
paBeH 30°. bokoBast rpaHb MMpPaMU/bL, IPOXOIAILAs YePE3 JaHHbBIN KaTeT, COCTABISAET C INIOCKOCTBIO OCHOBaHMs yroJ 45°. Haiinute 00beM KoHyca.

3.B xoHyc, oceBoe ce4eHHe KOTOPOTO €CTh MPaBUIIbHBIN TPEYTOJILHUK, BIIUCaH map. Haiinure oTHOmEHUe Tiomaau chepsl K miomaad 60KoBoi
MOBEPXHOCTH KOHYCA.

4. lmaMeTp 1Iapa paBeH BHICOTE IMIIMHAPA, OCEBOE CEYEHUE KOTOPOTO CTh KBapar. Haliqure oTHOIIEHHE 00bEMOB MIapa v MMIHHIPA.
Konmponsnasa paboma «Koopounamsl mouku u Koopounamol 6eKmopa ¢ npoOCmMpancmaeey.

Bapuanm 1.

1.Haitaure koopaunatel Bekropa AE, ecim A(5, -1, 3), B(2, -2, 4).

2. Jlanst Bextopst b{3; 1; —2} n &{1;4; —3}. Haiigure |25 — £|.

3. U306pasure cucremy KoopauHaT Oxyz u nmoctpoiite Touky A(L; -2; -4). Haiiante pacCTOSIHHS OT 3TOM TOYKH 70 KOOPIAUHATHBIX IJIOCKOCTEH.
Bapuanm 2.

1. Haiinure koopaunaTel Bexropa CD, eciu C(6; 3; -2), D(2; 4; -5).

2. Jlanst Bextopst &{5; —1;2} u b{3;2; —4}. Haitnure |@ — 25|.

3. M3o6pasute cucteMy KoopauHaT Oxyz u octpoiite Touky B(-2; -3; 4). HaiinuTte pacCTOsSHUS OT 3TOM TOYKH 10 KOOPMHATHBIX IIIOCKOCTEH.

Konmponsnas paboma «Yeon mexicoy eekmopamu, RpAMbIMU U RIOCKOCHAMUY.

Bapuanm 1.

1.BbIunciIUTe CKaNsApHOE MPOU3BEICHNE BEKTOPOB M U 1, ecnu m = @ + 2b — &,71 = 2a — b,
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lal =2,

b| =3,(ab) =60°claclb.

2. Jlan xy0 ABCDA, B, C,D,. Haiinqure yron mexny npamseiMu AD, u BM, rie M — cepenuna pebpa D D, .
3. 3amaua 518 (a).

Bapuanm 2.

1.Bbruucnure ckajasipHOE MPOU3BEACHUE BEKTOPOB 11 M 1, €CIIU il = 2d — b+cn=a—2b,

lal =3,

b| =2,(ab) =60°claclb.
2. lan xy0 ABCDA, B, C,D,. Haligure yrona Mexmay npsimeiMu AC u DC,.

3. 3amaua 518 (0).

JleMOHCTpPAaLIMOHHAS BEPCHS TECTUPOBAHUS
TecTupoBaHue 1Mo TeMe: MAPAIEIbLHOCTH NMPAMBIX U IJI0CKOCTEH
[T10CKOCTh, MPUTOM TOJILKO OJIHA, TPOXOIHUT UYepes3
a)JII00bIe TPU TOUYKH, 0)m00bIe TPU TOYKH JISKAIIE HA OJTHON TIPSIMOiA;
B)JTt00OBIE TPU TOYKH HE JIS)KAITUE HA OJTHOM TPSIMOH.
B xyoe ABCDA;B1C:D;mnockoctn ACC; u B1C1C nepecekarores mo mpsiMoit

a) AC; 6) BC; B) CC;.

B1Cy

A1D1

3.Bribepute BepHOE yTBEPKICHHUE.
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a) JIBe mpsiMble Ha3bIBAIOTCS MAPAUICIBbHBIME, €CJIM OHH HE MMEIOT OOLINX TOoueK; 0) IBe MpsMble, MapajuiebHble TPEThEH MPAMOiA, apaslieIbHbI; B)
JIBE MPsIMbIE, EPIECHANKYIISPHBIC TPEThEH NMPSAMOIA, TapaJlIeNbHbI; T') €CIH YIJIbl PaBHBI, TO KX CTOPOHBI COOTBETCTBEHHO COHAIPABIICHBI.
4. Ipsimas a, napajienbHas mpsAMoib, nepecekaer mwiockocTs a. [IpsMas ¢ napasuienbHa npsmMoii b, Toraa:

a) IpSIMBIE @ U ¢ TIepeceKaroTcs; 0) mpsiMasic ISKUT B INIOCKOCTHU ; B) IPSMBIE @ U ¢ CKPEIIUBAIOTCS; T') MPSIMBIE @ U ¢ TApaJJIeIIbHBI.
5. Ilmockocth @ mepecekaer croponbl AB n AC tpeyronparka ABC cootrBerctBenHO B Toukax K u P. M3BectHO, yt0 BC // @ , TOTma nipsimbie BC m
KP a) mepecekatorcsi; 0) mapajuiesibHbI; B) CKPELIUBAIOTCA.
6. Touka K ne nexur B minockoctu tpeyroyibHuka BJIC, touku A, M, u P — cepenunbl otpeskoB KB, KJI, KC coorBercTBeHHO. KakoBo B3anMHOe
pacnionoxenue miaockocret BAC u AMP ?
a) TUIOCKOCTH MapaJlIebHBI, 0) MIOCKOCTH NMEPECEKAIOTCS; B) X PACTIOJIOKEHHUE ONPECIIUTh HEIb3sl.
7. [psimbre a u 8 JexaT B napaIeNbHbBIX TUTOCKOCTSIX, CJIEZIOBATEIBHO ITH psIMbIe
a)CKPEIINBAIOTCS WU MEPECEKAI0TCs; 0) CKPEIMBAIOTCS WITH TTapalIeIbHbI; B) TOJIBKO CKPEIIMBAIOTCS; T) TOJIBKO Hap aJUICTIHHBI.

8. Kakoe u3 cienyromux yTBep IeHU BEpHO?

a) /IBe mpsiMble nepreHANKYISIpHbIE TPEThEH MepHIeHIUKYISIPHBI MEXKIY COO0;

0) mpsiMasi Ha3bIBAETCS MEPIECHANKYIAPHON TUIOCKOCTH, €CITH OHA MEePIEHANKYIIIPHA XOTS ObI OJTHOM MPSIMOM, JIeXKAaIIel B 3TOM TUIOCKOCTH;

B) JB€ MpsMbIE, NEPIEHIUKYISPHBIE K IUIOCKOCTH, NEPIEHANKYISIPHBI MEXKy CO00it

I) psiMasi Ha3bIBaeTCs MEPIEHIUKYIIPHON IIOCKOCTH, €CIHM OHA MEePHEeHANKYISIpHA K 000 MpsIMOH, Jiexalei B 3TOH MIOCKOCTH.

9. JIBe CKpelMBaIOIIKECS MPAMbIE B3AMMHO NEPIEHIUKYISAPHBL. YeMy paBeH yroJ Mex1y HUMH?

a) 90° 6) 0% B) 180°% r) 45°

10. Yepes Bepmuny kBagapara ABCDnposenena npsmass BM, nepnenaukyaspHas ero miockoctd. Kakoe u3 crieayommux yTBepKIeHU HEBEPHO?
a) MD | CD; 6) MBLBC; B)MA L AD; r) MBLAC.

M
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11. IIpsamas JIA nepnengukynspHa cropoHaMm AB u AC tpeyronbauka ABC u He nexut B ero miaockoctu (puc. 1). IlepneHaukyaspHbIMU SIBIISIFOT CSI
miockoctu a) DAC u ABC; 6) DAB u DBC; B) DAC u DBC; r) ABC u ABC.
D Puc. 1

12. PaBHoOGenpennbie Tpeyroipanku ABC u ADC umerot obmiee ocnoBanue AC, mpuyem BD L ABC. BM — menuana tpeyronsuuka ABC (puc. 2).
JluneiHsIM yriom ams asyrpanHoro yria DACB - aBnsercs yron

a) DAB; 6) DCB; B) DMBr) DAC.

D Puc.2

13. TMupamunma JJABC npgsunpHas. O — nentp ocHoBanuss ABC, OK — pamuyc OKpy>KHOCTH BIMCAHHOW B OcHOBaHWE (puc.3). JIMHEHHBIM st
JBYTPAHHOTO yria npu ocHoBaHmH sBisiercs yroil a) DAO; 6) DCO; B) DAC; r) DKO.

Puc. 3
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14. Yto npeacraBiseT coboii oceBoe ceueHue 10001 npaBUiIbHOW TUPAMUIbI?
A) paBHOCTOPOHHUH TPEYroJIbHUK

b) nmpsmoyrosibHUK

B) tpaneuus

I') paBHOOEApEHHBIN TPEYTOIBHUK

JeMoHcTpanlMOHHASI BEPCHSI TEM J0KJIAI0B.

. Beinaromuecst MaTeMaTHKY U UX BKJIAJ B pa3BUTHE Hayku 19-20 BB.

. PazButne maremaruku B Poccun: [lpeBHoCTh M cpegHeBekoBre. X VII Bek.
. PazButne maremaruku B Poccun: IlerpoBckue pedopmsel, X VIII Bek. XIX Bek
. PazButne maremaruku B Poccun:

. CoBeTCKuii MEpUOI.

. I'paduveckuii MeTos perieHus MaTeMaTUIECKUX 3a/1a4

. AHaTUTUYECKUN METOJ] PELIEHUs MATEMaTHYECKHX 3a]1a4

. HUuclleHHBIN METO/ pelIeHUsI MaTEMaTUYECKUX 3a]a4

. Beiaromuecss MaTeMaTUKY U UX BKJIAJ B pa3BUTUE HAYKHU 10 H.D.

10. Bergaromuecss MaTeMaTUKHU U UX BKJIQJ B pa3BUTHE HayKu 1-15 BB

11. Bergaromuecss MaTeMaTUKHU W UX BKJIaJ B pa3BUTUE HayKu 16-18 BB.

O 00 1O\ Wn B~ WK —

IIkana oneHNBaHUA

Ouenka Ommemxa «5» («omauunoy) Ommemxka «4» («xopouio)

Ommemxa «3»
(«y0oseremeopumenvHoy)

Ommemxa «2»
(«HeyooenemeopumensHo»)

KauecTBO 0TBETOB OoCJICAOBATCIIBHO, YCTKO, CBSA3HO, | IIOKA3bIBACT 3HaHHUC BCECro

JEMOHCTPUPYET YCBOEGHHE

HC YCBOWJI W HC PACKPbUI
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Ha BOIIPOCHI 110
TeMaM npeaMeTa

000CHOBaHHO U  0€301IMO0YHO
u3aaraet yaeOHbIH MaTepHa,

Jaer OTBET B JIOTMYECKOU
I10CJIE0BATEIBHOCTH c
HCIOIb30BaHUEM MIPUHSATOU
TEPMUHOJIOTUH;

MMOKa3bIBACT MMOHMMAHHE CYHNIHOCTHU
paccMaTpuBaEMBIX TOHATHH,
SIBIEHMM M 3aKOHOMEPHOCTEM,
TEOpUil, B3aMMOCBSI3EH;

yMeeT BBIJIEISTH TJIaBHOE,
CaMOCTOSITEIILHO MOJTBEPKIATh
OTBET KOHKPETHBIMU TPHUMEPaMH,
(haxramu;

CaMOCTOSITEILHO ~ aHANM3UpyeT |
o0o0rmIaer TEOpETHIECKUN
MaTepua, pe3yIIbTaThI
MPOBENICHHBIX ~ HAOMIONCHHH WU
OITBITOB;

CBOOOIHO yCTaHABIINBAET

MEXKIpeAMeTHbICe (Ha OCHOBE paHee
MIPHOOPETCHHBIX 3HAHUN) u
BHYTPHIIPESIMETHBIC CBSI3H;

YBEpEHHO " 6e301mm00IHO
NPUMEHSET TOJNydeHHBIE 3HAHUS B
pelieHMH ~— HOBBIX,  paHee  He
BCTPEYABIINXCS 3a/1a4;

n3naraeT  y4eOHBIH  Marepuai
JUTEPATyPHBIM SI3BIKOM;
MIPaBUIIBHO u 00CTOSTENBEHO

HU3YyYEHHOr0 y4eOHOro Marepuana;
JaeT B OCHOBHOM IPaBHJIBHBIN
OTBET y4eOHBIN MaTepHuai u3jaraer
B OOOCHOBAaHHOH  JIOTHMYECKOM
ITOCJIENOBATEIHHOCTH c
pUBEACHUEM KOHKPETHBIX
IPUMEPOB, TPU 3TOM JIOMYCKAaeT
OJIHY HErpyOylo OMIMOKY WU He

Oonee  NIBYX  HENOYETOB B
HCIIOJIb30BAHUHU TEPMUHOJIOT N
y4eOHOro  mpeaMera, KOTOphIe

MOJKET UCIPABUTh CaMOCTOSITEIBHO
IIPY TIOMOILX YYHUTENS;

aHAMM3UPYET u o0o01Iaer
TEOPETUYECKUN MaTepual,
pe3ynbTaThl IIPOBEIEHHBIX

HaOIrOIeHU N "u OITLITOB c

ITIOMOIIBIO II€Aarora,

coOrofaeT  OCHOBHBIE
KyJIbTYpbI YCTHOM peun;

rpaBuiIa

MIPUMEHSET YHOPSIAOYEHHYIO
CHCTEMYy YCJOBHBIX 0003HaYeHHUU
npu BEICHUU 3amnuce,
COITPOBOXKTAFOIIMX OTBET.

OCHOBHOT'O coiep KaHus
yuyeOHOro Marepuaja, HUMeEeT
npoOenbl, HEe MPEMSITCTBYIOLIHE
JlaJIbHEUILIEMY YCBOECHUIO
yueOHOro MaTepuaa;

MaTepuai u3jaraer
HECUCTEMaTH3UPOBAHHO,
(parmeHTapHo, He  Bceraa
MIOCJIEIOBATEIBHO;

IMPUMCHSCT MOJTYYCHHBIC 3HAHUSA
IpU OTBETE Ha BOIMPOC, aHAJM3eE
MPEIIOKEHHBIX  CUTyallMd 110
obpasiy;

JIOIyCKaEeT OINOKHU B
HCIIOJIB30BAHUU TEPMUHOIIOT NN
y4e0HOr0 IpeaAMeTa;

MTOKa3bIBAET HEJOCTaTOYHYIO
c(OPMHUPOBAHHOCTh OTJENBHBIX
3HAHUWN U YMEHU;

0000111eHIS
caabo,

BBIBO/JIBI n

apryMEeHTHPYET
JOIyCKaeT B HUX OIINOKY;

3aTpyJQHSACTCS TIpH aHalu3e |
00001IeHn N y4eOHOTO
Marepuaia, pe3yIbTaToOB
NPOBE/ICHHBIX HAOMIOACHUH U
OIIBITOB;

JaeT HENOJNHblE OTBETHl Ha
BOIIPOCHI YUUTENS WIH
BOCITPOM3BOJUT cofiep)KaHue
paHee NPOYUTAHHOIO Y4EOHOTrO

OCHOBHOE
Marepuana;

COACPIKAHUC

HE  JeIaeT
00001IIEHNI;

BBIBOJIOB n

HC 3HA€T W HC IIOHUMACT
SHAYUTCIIbHYIO WJIKM OCHOBHYIO
qacCTb IMporpaMMHOI 0
marepualia B npeaciax
IMOCTAaBJICHHBIX BOITPOCOB;

HAMeEET c1abo
c(hOpMUPOBAHHBIC U HEIOJIHBIC
3HAHUS U HEC yMeeT HpI/IMeHSITB
X K peIHeHI/IIO KOHerTHBIX
BOIIPOCOB U 3a/1a4 TI0 00pasiry;

MpHu OTBeTe (Ha OJUH BOIPOC)
JIOITycKaeT Oosee IByX IrpyObIx
OmMOOK, KOTOphIE HE MOXKET
UCTIPAaBUThH JIaXKe MPU MTOMOIIN
nezarora.
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OTBCUACT Ha JOIIOJTHHUTCIIBHBIC
BOIIPOCHI YUUTEIIA,

palroHaIbHO UCTIONIB3YET
HaTJISiAHBIE  TIOCOOMSI, CIIPaBOYHBIC
MaTepuaibl, yU4EOHUK,
JOTIOTHUTENBHYIO JUTEPATypYy,
MEPBOUCTOYHUKY; MPUMEHSIET
YIIOPSA0YECHHYIO cUCTEMY
YCIOBHBIX 0003HAYEHU npu
BEJICHUHU 3aImcei,

COIIPOBOXKAAIOMIUX OTBET,

AMEEeT  HEeOOXOAUMBIE  HaBBLIKH
paboTel ¢ TpUbOpaMu, YepTeKaAMHU,
cXxeMaMu u rpadukamy,
CONYTCTBYIOIIUMH OTBETY;

JIONTYCKaeT B OTBETE€ HEJOYETHI,
KOTOpbIC JIETKO HCIPABIISET I10
TpeOOBaHMIO TIeIarora.

TCKCTA, c1a00 CBS3aHHOIO C
3aJaHHBIM BOIIPOCOM;

HCIIOJIB3YCT HCYMOPAAOUYCHHYIO

CUCTEMY YCJIOBHBIX
00O3HAYEHU pH  BEICHHUHU
3amnMcen, CONPOBOXKIAIOIINAX
OTBET;

UCIIBITBIBAECT  3aTPYAHEHHUS B
NIPUMEHEHUH 3HAHUH,
HEOOXONWMBIX JUIS  peIIeHus
3a7a4 Ppas3JIMYHbIX TUIIOB, IIPU
O00BSICHEHUHU KOHKPETHBIX
SIBJICHUA Ha OCHOBE TEOpUH H
3aKOHOB, WIH B IOATBEPKICHUU

KOHKPETHBIX IIPUMEPOB
IIPAKTUYECKOr 0 IIPUMEH EHUS
TEOpHUH;

oOHapy>KHBAaeT HEIOCTATOYHOE
MMOHNMaHHue OTIENbHBIX
MTOJIOKCHUIA;

IpH  BOCIPOU3BENCHUU TEKCTa
yaeOHMKa (3ammcett,
TIEPBONCTOTHHKOB) WA
OTBEYAET HEMOJHO Ha BOIPOCHI
neqarora, JIOMyCKash OIHY-IBE
rpyObIe OMMOKH.

KoaunuyecTBO
NPaBUJIbHBIX
OTBETOB B TeCTe

90 — 100%

75 - 89%

50 - 74%

Mewnee 50%
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KauecTBoO CTaBHUTCS B ciydae, eCIHM | ecni  OOyJaroIMUiiCS  BBITIOJHUI | €CITU OOYYAIOIIMICSA MPABUIBHO | €CITH o0yJaromuics
BBINIOJTHEHH S OOYJArOIMICA BBIMOJHUI paboTy | paboTy MONHOCTHIO, HO JOMYCTHII B | BBITIOJHWI HE MEHEE MOJOBHHBI | MPABHJIBHO BBITOJHWI MEHEe
KOHTPOJIbHBIX 06e3 ommOOK U HENOYEeTOB UM | pabore: paboThl WK AOMYCTUI B pa0OTe: | TOJIOBHHEI paboThl iR\

pador JonycTuia B pabore He Oonee JIONYCTUA B paboTe YHCIIOo
ONHOTO HEJOUeTa. He Oosee 0AHON HerpyOoii ommnoOKu | He boee ABYX rpyObIX OMUOOK; | (1o - HEJIOUeTOB
1 OIIHOTO Heno4era, 160 He Gonce omioii rpyGoii, | IPCBOCKOMAIICE  HOpMY, mipH
00 He OoJiee IBYX HEJO0UYETOB. ONTHOW HerpyOoW OmHOKH U Kkotopou MOAKCT Gers
ONHOrO Helouera; mHGO He BBICTaBJIEHA  OTMETKa  «3»
OoJee Tpex HerpyObIX OMIUOOK; («yAOBICTBOPHTEILHO).
0o He Oosiee ofHOW HerpyOoi
OMMOKH W TPeX HEIJOYETOB;
60 He Ooee MATH HEOYETOB.
KauecTBO 90-100% 3amaHuil BBIIOJIHEHO, Brimonneno Bepro ot 75% 10 BhInTosIHEHO OT 50% 10 74% BrimonHeHO BEpHO MeHee
BBINNOJIHEHU S BEPHO; 89 % Bcex 3amaHui, BCeX 3aaHui 50% Bcex 3amaHui
CaMOCTOSITEJIbHOM
padoThI HU3JI0XKEHUE MaTepralia W3JI0’KEHHE MaTeprana
JIOTHYHOE, TPAMOTHOE JIOTUYHOE, BCTPEYAOTCS
HEKOTOPBIE HETOYHOCTH U
HECYIIIECTBEHHBIC OIITUOKU
KauecTBo
- BrimonHens! Bce TpeOoBaHUS K BrinosiHeHbI OCHOBHBIE Nmerotest cyiecTBEHHbIE Tema noknana He
- HAINMCAHUIO U 3aIlUTE JOKIAAA: TpeOOBaHUS K JJOKJIAy B €TO OTCTyrIJ'IeHI/I“ﬂ OT pacKphbITa,
0003HaveHa mpoodeMa u 3aIlUTE, HO IMPU 3TOM TpeOOBaHUH K 0OHapyXHBaeTCs
000CHOBaHa €€ aKTyalbHOCTb, JIOIYLLEHBl HENOYETHL. B pedepupoBanuto. B CYILLIECTBEHHOE

ClIeIaH KpaTKHii aHalIu3
pasIMYHBIX TOYCK 3PEHUS Ha
paccMaTpuBaeMyro mpooeMy u
JIOTMYHO H3JI0KEHA
COOCTBEHHAS ITO3UIINS,

9aCTHOCTH, UMCHOTCA
HCTOYHOCTH B U3JI0OKCHUH
Marepurajia; OTCyTCTBYCT
Joru4dycckas
MMOCJICI0BAaTCIIbHOCTD B

YaCTHOCTH: TeMa OCBEIICHA
JIMIIb YaCTHYHO; JOTYIICHBI
dakTrUeckue OmuoOKu B
COJIep’KaHUU JAOKIIAAa UITN
pHU OTBETE Ha

HCIIOHMMAHHC HpO6J'I€MLI.
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chOpMyITUPOBAHBI BBIBOIBI,
TeMa PacKphITa IMOJHOCTHIO,
BBIZICpKAH 00BEM, COOITFOICHBI
TpeOOBaHUS K BHEITHEMY
0(OPMIICHHIO, TAaHBI
MPaBUIIbHBIC OTBETHI HA
JIOTIOJTHUTEIIBHBIC BOIIPOCHI.

CY)KI[eHI/ISIX; HEC BBI[[ep)KaH
00BEM JIOKIIA/1a; UMEIOTCS
yIymieHus B opopmiieHnu; Ha
JOIIOJIHUTCIIBbHBIC BOHpOCI)I
HpI/I 3allUTC TaHbl HCIIOJIHBIC
OTBCTHI.

JIOTIOJIHATEJIbHBIE BOIIPOCHI;
BO BpeMs 3alUTHI
OTCYTCTBYET BBIBOJL.
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