rOPOJ APMABHP KPACHOJAAPCKHHA KPAM
Myunuunajasnoe Gopkernoe 00meo6pa3oBaTe/ibHoe yUpeA/eHne:
cpenss 06meobpaoBaTeabHAR WIK0JIA Nel2

VTBEPXJEHO
eM nezicoBeTa npotokos Nel

G H.0.

PABOYASI IIPOTPAMMA

Ilo MaTeMaTHKe

Vpogens 06pasosanus (k1acc) cpeanee obmee odpasopanue, 10-11 Kkaaccer

KomuuectBo gacos 408

VYuaurensb Axyiaosa TaTeana Bukroposna

IIporpamMma pa3paboTaHa B COOTBETCTBHY ¥ Ha OCHOBE:
- ®rocC COO0;

- O0IT 000 MBOY-COIII Nel2;
-IPUMEPHOM OCHOBHOH 00pa30BaTeNbHON NPOrpaMMBl CpeiHero obuero 00pa3oBaHUs

(mpotokon ot 28 urons 2016 roma Ne 2/16-3);
- apropckoit nporpammsl E.A.CeMeHKo.

C yuyetom YMK: Maremaruka: anrebpa M Hayala MaTeMaTHYECKONO aHaIM3a, TEOMETpHS.
AnreGpa M Hayana MareMarHyeckoro anamusa. YueOHuk. 10-11 knaccel. basoBbiii H
| yray6nennbii yposnu / 1ILA. Anamos, FO.M.Konsrun, M.B.Tkauea u np. u Maremaruka:

anrebpa ¥ Hayana MaTEMaTHYECKOTO aHau3a, reometpus. ['eomerpus. 10-11 knacchl. (basobii
u yroyonenneii  yposuu) JI.C.Atanacsn, B.®.Byrtycos, C.B.Kagomumes u ap. — M:
IIpoceeinenue, 2019,



IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma mo yuebnomy npeamery «Matemaruka» 10-11 kmaccbl cocTaBieHa Ha

OCHOBE:

— @epepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpenHero oOmiero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oOpazoBanust U Hayku PD ot 17 mas 2012 r.
N413);

— Konnenuun pa3Butus MatemaTuueckoro oOpasoBaHusi B Poccuiickoir ®Depepanuu (yTB.
Pacniopsokenuem [IpaBurensctBa PO ot 24 nexabps 2013 1. Ne 2506-p);

— TIpPUMEpPHONM OCHOBHOW 00pa30BaTeNbHOM NpPOrpaMMbl cpeiHero oOLero oopa3oBaHMs
(mporokon ot 28 urons 2016 roga Ne 2/16-3);

— VYMK: Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYeCKOTO aHalu3a, reoMeTpus. Anredpa u
Hayaja Marematudeckoro axanmsa. YueOHuk. 10-11 xmaccel. ba3oBblii u yrioyGuieHHBIN
yposuu / III.A. Anmumos, FO.M. Komsirun, M.B. Tkauésa u ap. — M.: IIpocBemienue, 2018.

— VYMK: Maremaruka: anredpa 1 Hadajla MaTEMaTUYECKOro aHanu3a, reomerpus. ['eomeTpus.
10-11 knaccsl. (ba3oBbiit u yray6nennsiit yposuu) / JI.C. AtanacsH, B.®. byrysos, C.b.
Kanomues u np. — M.: [Ipocsenienue, 2018.

Hacrosimas nporpamma cocTtaBiieHa Ha 6 4acoB B HeJENI0, 3a JBa roga odydenus 408
4acoB, B COOTBETCTBUM C YY€OHBIM IJIAHOM ILIKOJbl U SIBISIETCA MPOTrpaMMON YIi1yOJIE€HHOTO
YpOBHS 00y4EHUS.

[IporpaMmMa  cooTBeTcTBYyeT  mojoxeHusiM  DeaepasbHOro  rocylapCTBEHHOIO
00pa30BaTEeNILHOIO CTAaHAAapPTa cpeiHero olIiero oopa3oBaHUs, B TOM 4YHCIEe TPEOOBaHMIM K
pe3ysibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM HpPOTrpaMMbl, (yHAaMEHTAIbHOMY SIPY
conepxkaHusi obmero oOpasoBanusi, [IpumepHoil mporpamme mo Mmartemartuke. I[Iporpamma
oTpakaeT wujaen U nojoxkeHus KoHuenuuu pas3BUTHS MaTeMaTHYeCKOro 0Opa3oBaHMUA,
[TporpamMmbl  (OpMUPOBaHUS YHHBEpCATbHBIX y4eOHBIX nedicTBuii (YVY/), cocTaBisrommx
OCHOBY JUIsl CaMOpPa3BUTHsSI U HENPEPBIBHOTO 0Opa30BaHMs, BHIPAOOTKM KOMMYHHKATHBHBIX
KayecTB, LIEJIOCTHOCTH OOILEKYIbTYPHOIO, JIMYHOCTHOTO M II03HABATEIBHOIO  pa3BUTHUS
yUaIuxcs.

Pabouas mporpaMMa corjiacHO KOHIIETILIMU Pa3BUTHS MAaT€MaTH4YeCKOro oOpa30BaHHUS
Poccuiickoit @enepanyy NpeANONaracT peieHue CIeIyOINX 3a1a4:

® [IPE/IOCTaBUTh  KAXKIOMY OOy4aroumieMycs BO3MOXKHOCTb  JIOCTHXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMBIX JUIsl JaJlbHEHIIel yCIenHO! )KU3HU B O0IECTBE;

® 00ecTIeunTh KaKXJI0oro  oOyyaromlerocss  pa3BHUBAIOIIENH  HMHTEUIEKTyaJlbHOMN
JESTEIbHOCTBI0 Ha JIOCTYIIHOM YPOBHE, MCHOJb3Yysl MPUCYIIYI0 MAaTeMaTHKE KpacoTy u
YBIIEKATEJIbHOCTb;

e 00ecreynTh HE0OXOUMOE CTpaHE YMCIIO BBITYCKHUKOB, MaTeMaTHuYecKas MOJArOTOBKA
KOTOpBIX JIOCTaTOYHA JJsl MPOJOJDKEHUS 00pa30BaHUS B PA3IMUHBIX HAIPaBICHUAX W IS
NPAaKTUYECKOM JIeATENbHOCTH, BKJIOYas IMpernojiaBaHUe MaTeMaTHKH, MaTeMaTH4decKue
uccienoBanus, padboTy B cepe HHPOPMAIIMOHHBIX TEXHOJIOTUHN U JIp.

OO0masi XapakTepuCTHKA y4e0HOr0 nmpeaMera

VYuebublii mnpenMer «MaremaTHKay COOTBETCTBYeT TpeboBaHusM DenepanbHOro
TOCYAapCTBEHHOTO CTaHJapTa CPEJHEro OOIIero oOpa3oBaHMS, BXOAWUT B IEPEUCHb y4EOHBIX
IPEIMETOB, 00s13aTeNbHBIX JJIS U3YUEeHHUs B CpeiHel 00111e00pa3oBaTeNbHON IIKOJIE.

N3ydyenune ydyeOHoro mpeamera «MaTemaTHKa» JOJDKHO OOecneduTh (popMHpOBaHHE:
OpPEJCTAaBICHUH O COLMAIBbHBIX, KYJIBTYPHBIX W HCTOPHUYECKUX (aKTOpax CTaHOBJICHUS
MAaTEMATUKH, OCHOB JIOTHYECKOI'O H MAaTEMaTHYECKOI'O MHBIIIJIICHUA, YMeHI/Iﬁ IIPHUMCHATH
NOJIy4dEeHHBIE 3HAHUS MIPH PEIIEHUH Pa3IMUHBIX 33/1a4; MPEICTABICHUI O MaTeMaTHKE KaK YacTu
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00IIeYeIOBeUeCKON KYIbTYPhl: YHUBEPCAILHOM SI3bIKE HAYKH, MO3BOJSIONIEM OIKCHIBATH WU
M3y4aTh PEAIbHBIE IPOLIECCHI U SIBJICHUS.

Y4eOHbIii mpeamer «MaremaTtrukay mpelHa3HaueH IS U3YYCeHUs Kypca anreOpsl U Havdal
MaTeMaTH4YeCcKoro aHanusa u reomeTpuu B 10 - 11 kimaccax Ha yriyOJeHHOM ypOBHE.

Kypc «Anrebpa m Havana MaTeMaTHYEeCKOTO aHAIM3a» HaIlelleH Ha (HOpMHpOBaAHHE
MaTE€MaTU4YeCcKOro ammnapara JUuisl pelleHus 3aJad K3 MaTeMaTUKH, CMEKHBIX IPEIMETOB,
OKpYKaroIIel peaTbHOCTH. SI3BIK aJIireOphl MOUEPKUBACT 3HAUCHUE MATEMATHKHU KaK sI3bIKA JUJIS
MIOCTPOEHUS MATEMATUYECKUX MOJEJIEH, IPOLIECCOB U SIBJICHUHN PEAIbHOIO MUPA.

OpnHOM W3 OCHOBHBIX 337a4 M3YYCHHUs alreOphl SBISETCS Pa3BUTHE aITOPHUTMHUYECKOTO
MBIIUICHHS, HEOOXOIUMOIro, B YacCTHOCTH, Ui OCBOEHHUS Kypca HH(OPMATUKH; OBJaJieHUE
HABBIKAMU JICTYKTUBHBIX paccyxkiaeHuil. [IpeodpazoBanue CUMBOIMYECKUX (HOPM BHOCUT CBOU
cnenuuYecKkii BKJIAag B pa3BUTHE BOOOpPaXEHHs, CHOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPYECTBY.

Jlpyroii BaKHOM 3a7a4yeil HM3y4CHUs aJlreOpbl SBIACTCS IMOJyYeHHUE OOY4YarOIUMHCS
KOHKPETHBIX 3HAHUH O (QYHKIMAX KaK BKHEHINEH MaTeMaTHYeCKOW MOJENU NJISl OMHCAHUS U
WCCIIEI0BAHUS Pa3HOO0pPa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHECHIIMAJIBHBIX, IEPUOJUIYECKUX U JIP.), A7 POPMUPOBAHUS Y YHAIIUXCA TPEICTABICHUN O
pOJIM MAaTEMAaTUKHU B PA3BUTUU LIUBUIU3ALMU U KyJIbTYpbl. MaTeMaTHYECKU MaTepuan CIyKUT
CPEICTBOM PAa3BUTHS JUYHOCTU OOYYAIOIIMXCS, MOBBIMICHUS WX OOIIEKYJIbTYPHOTO YpPOBHS,
pa3BUTHSA MAaTeMaTHYECKHUX CIIOCOOHOCTEH OO0yJaromMXcs U COXPaHEHUS TPAIUIIMOHHO
BBICOKOTO YPOBHSI POCCHICKOTO MaTeMaTH4ecKoro oOpaszoBaHus. OOydaromuecs, MMEIOIIHNe
SAPKO BBIPAKEHHYIO CKIOHHOCTh K 3aHATHSM HAyKOW, B YAaCTHOCTH, K MAaT€MAaTHKE, MOTYT
MOJIyYUTh BO3MOKHOCTHU PA3BUTHUSL CBOUX cIOCOOHOCTEH. [t 3TOoM Karteropuu oOydaroIuxcs
OyIyT IpeIOAKHBI TEMBI CAMOCTOSITEIILHBIX UCCIIEIOBATEILCKUX Pa0oT.

['eomeTpus kak OOWMH W3 BaXHEHIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO 00pa3oBaHUS,
HeoOxoauMma I TPUOOpPETeHHs] KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE M MPAKTUYECKU
3HAYMMBIX YMEHHH, (POPMUPOBAHUS SI3bIKA OTMMMCAHUS OOBEKTOB OKPYKAIOIIErO MHUPa, Pa3BUTHS
MPOCTPAHCTBEHHOTO BOOOPAXEHUS W HHTYHUIMH, MAaTEMAaTHUECKON KYyIbTYphlI, 3CTETUYECKOTO
BOCMIUTAHUS Yydammxcsa. M3yueHue reoMeTpud BHOCUT BKJAJI B pa3BUTHE JIOTHYECKOTO
MBIIUICHUS, B (GOPMHUpPOBAHHE MOHSATHUS T0KA3aTeIbCTBA.

Takum o00pa3oM, B XOJ€ OCBOEHMSI COJEp)KaHUS Kypca Yydalluecs MOIydaroT
BO3MOXXHOCTh DPa3BUTh TMPOCTPAHCTBEHHBIC TMPEJICTABICHUS H H300pa3UTENbHbIE YMEHUS,
OCBOHUTH OCHOBHBIE (DAKTHI 1 METOJIbI CTEPEOMETPHH, U3YUUTH CBOMCTBA MMPOCTPAHCTBEHHBIX TE,
Hay4UTHCSI IPUMEHSATH NOJIyUeHHbIEC 3HAHUS U1 PEIICHUS] TPAKTUYECKUX 3a]1a4.

Pe3ynbrarh! yriry0JieHHOTr0 yPOBHSI OPUEHTHUPOBAHBI Ha!

— (¢dopMUpOBaHHE TPEICTABICHUN 00 WAEIX M METOJaX MaTeMaTHK{; O MaTeMaTHKe Kak
YHUBEPCAIbHOM SI3bIKE€ HayKH, CPEJCTBE MOJIETMPOBAHUS SIBIICHUN U MPOLIECCOB;

— OBJAQJCHUE YCTHHIM M THCbMEHHBIM MAaTEMAaTHYECKUM SI3BIKOM, MaTeMaTHYeCKUMU
3HAHUSIMU M yMEHHUSIMH, HEOOXOIUMBIMH JUIsI W3y4YEHUS IIKOJbHBIX €CTECTBEHHO-
HAyYHBIX JHUCLUUIUIMH, TPOJOJKEHHs O00pa3oBaHWs W  OCBOEHHUS  HM30paHHOM
CIENHUaTLHOCTH HA COBPEMEHHOM YPOBHE;

— pa3BUTHE JOTMYECKOTO MBILIUICHUS, aITOPUTMUYECKON KYJIbTYphl, IPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, MAaTEMAaTUUYECKOTO MBINIJICHUS U WHTYUIIUHU, TBOPUYECKUX CIIOCOOHOCTEN
HA YypOBHE, HEOOXOAMMOM Ui TPOJOJDKEHUS 00pa3oBaHUS U CaMOCTOSTENBLHOM
JIEeATETLHOCTH B 00JIaCTH MaTEMAaTUKH U €€ NMPUJIOKEHUH B OyayIeit mpodecCuoHaTbHON
JIeATETbHOCTH.

IlnanupyemMble pe3y/ibTaThl OCBOEHHSI YUeOHOro npeamera «MaremaTuka»

JIMYHOCTHBIE Pe3VJIbTAThI 00VUEHMSI:




dbopMHpoBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAyKH;
dbopMUpOBaHHE OCHOB CAMOBOCIIMTAHHUS B MPOIECCE BBHIMOJIHEHUS pabOT pa3HOrO YpOBHS
CJIOKHOCTH;

pa3sBUTHE TBOPYECKHX CHOCOOHOCTEH, WHTYWLUH, HAaBBIKOB CaMOCTOSATEIBHON
NESITEIIbHOCTH;

dbopMupoBaHue TpeOOBATETLHOCTH K TMOCTPOCHHUIO CBOMX  BBICKA3bIBAaHUU W
OTIPOBEPKEHUIO HEKOPPEKTHBIX BBICKA3bIBAHUHM, YMEHUE OTJINYATh TUIIOTE3Y OT (PaKTa;
BOCIIUTAHME TATPUOTHU3MA, TOPAOCTH 3a CcBOW PoauHy Ha mnpuMepe KHU3HU H
NESITEIIbBHOCTH OTEYECTBEHHBIX YUEHBIX — MAaTEMaTHKOB;

pa3BUTHE TOTOBHOCTH K caMOOOpa30BaHUIO Ha MPOTSHKEHUHU BCEH KM3HU KaK YCJIOBHUIO
YCIELIHOTO IOCTHXKEHUS TOCTABIICHHBIX 11eJiei B BBIOPAaHHOM cdepe NesITeIbHOCTH;
pa3BUTHE CIOCOOHOCTH U TOTOBHOCTH COTPYIHUYATH M BECTH UAJIOT C IPYTUMH JIFOIbMH
B IIPOLIECCE COBMECTHOM JIESITENBHOCTH;

pa3BUTHE AHAIUTUYECKUX CIIOCOOHOCTeM M MHTYHIMH (B XOA€ HaONIOACHUS 3a
MOBE/ICHUEM IKCIOHEHIINATbHBIX 3aBUCUMOCTEN );

pacuImpeHue NpeCTaBIeHU 0 B3aMMHO OOpaTHBIX JIEUCTBUSIX;

pa3BUTHE BBIUYMCIUTEIBHON, AITOPUTMUYECKON U TPaPUUECKON KYIbTYpPHI;

OCO3HAHHBIN BBIOOp Oymymied mpodeccuu U BO3MOKHOCTEH peaau3alii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPOdECCHOHATBHON NEATEIbHOCTH KaK BOZMOKHOCTH
y4acTHs B PEUICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX
npo0Jem;

WMHTETPUPOBAHNE B JIMYHBIN OIMBIT HOBOH, B TOM YHCJIE CaMOCTOSITEIBHO MOJTYYCHHOM
uHpOpMaLIUH.

MeTanpeaMeTHbIE Pe3VJbTAThI 00VUEHHU .

YMEHUE CaMOCTOATENbHO  ONpEAesATh ILeM CBOEro  O0y4eHHus, CTaBUTh MU
(dopmynupoBath JUid ceOs HOBbIE 3aJa4d B y4€0€ U I103HABATEIbHON JESITEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIbLHOU NEATEIIbHOCTH;

YMEHHME CaMOCTOATEIBHO IUIAHUPOBAaTh IIyTH JOCTHKEHUS LENed, B TOM 4HCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh HaubOosee 3(PPEKTUBHBIE CHOCOOBI PEIICHUS
yueOHBIX Y MMO3HABATEIbHBIX 33/1a4;

pa3BUTHE YMEHHH CaMOCTOSITENBHO OCYIIECTBIISATH, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
neiictBuss B mporecce 0000IIeHMs, CHCTeMaTH3allud W pPacHIMpeHHs 3HaHui,
MOJIyYEHHBIX B OCHOBHOM LIKOJIE;

dopMHpoBaHHE YMEHHMH  CaMOCTOATENBHO  OCYHIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh CBOIO JESATEIBLHOCTD ITPH BBIIIOJHEHUH 3aJaHN;

OBJIAJICHUE YCTHBIM M IUCBMEHHBIM MaTEMATUYECKUM SI3bIKOM, IPUMEHUMBIM IIpU
W3Y4YEHUHU IIPEIMETOB €CTECTBEHHO-MAaTEMaTUUECKOIO [IUKJIA;

(dbopMUpOBaHHE YMEHHI SICHO M TOYHO M3JIaraTh CBOIO TOUYKY 3pEHHUS KaK YCTHO, TaK U
IMCbMEHHO, TPAMOTHO MOJIb3YSICh A3BIKOM MAaTEMAaTHKU;

YCBOCHHE YHHBEPCAIbHBIX MHOXKECTBEHHBIX TMOHATUN, NPUMEHUMBIX [UIsI CO3JaHUS
MoJieIel pa3IMYHbIX SABJIEHUIN NMPUPO/Ibl, OOIIECTBEHHBIX SIBJICHUMN;

pa3BUTHE JIOTUYECKOTO  MBIIUIEHUS U HCCIEAOBAaTENbCKUX YMEHUH; yMEHU
000CHOBBIBaTh CBOM BBIBOJBI, (POPMYIUPOBATH OTPULIAHUS BbICKA3bIBaHHM, MPOBOJIUTH
JI0Ka3aTebHbIE PACCYKICHHUS;

pa3BUTHE CIIOCOOHOCTEN K CaMOCTOATEIBHOMY MOUCKY METO/I0B PELICHUS MPaKTHUECKUX
U TIPUKJIAJHBIX 33/1a4, IPUMEHSS U3yUYE€HHbIE METO/IbI;



—  pa3BUTHE KPUTHYHOCTH MBIIUICHUS B MPOIIECCe OIEHKU U UHTEPIPETAIINH HHPOPMAITUH,
MOJIy4aeMOM U3 pa3IUYHbIX HCTOYHUKOB;

— OCO3HaHUE B3aUMOCBSI3U MATEMAaTUKH CO BCEMH IPEAMETAMU €CTECTBEHHO-HAYYHOI'O U
TYMaHHUTapHOI'O LIUKJIOB;

— YMEHHE NPOAYKTHBHO OOINAThCSd U B3aUMOJICHCTBOBaTh B IPOLIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATh IMO3UIUU JAPYTUX YYAaCTHUKOB AESITENBbHOCTU, dPPEKTUBHO
pa3pemaTh KOHQIUKTHI;

— YMEHHE HUCIOJb30BaTh CPEJCTBAa MH(MOPMAIIMOHHBIX U KOMMYHUKATUBHBIX TEXHOJIOTHMA
(MUKT) B peuieHuu NOCTaBICHHBIX 3a/ad C COOJIOJEHHMEM HOPM HHGOpMalUOHHON
0€30MaCHOCTH, ITPaBOBBIX U ITUYECKUX HOPM;

— UCCIIEJIOBAHHME pEAlbHBIX SBJICHUM M MPOLECCOB, MPOTEKAIOUMX IO 3aKOHAM
MOKa3aTeIbHON 3aBUCHMOCTH, C TIOMOIIbIO CBOMCTB MOKAa3aTENbHON (YHKIIHNH;

— pacimupeHue BBIYUCIUTEIBHOIO ammapaTa 3a C4€T MPUMEHEHHsS CBOMCTB Jorapu(pMoB
(3aMeHa BBIYMCIECHUN NPOU3BEJIEHUS M YAaCTHOIO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HOCTEH MOKa3aTeNIe CTEeIICHEH ),

— oOyueHue MOJAEIUPOBAHUIO pEaJbHBIX MPOLECCOB, MPOTEKAIOUIMX [0 3aKOHaM
SKCIOHEHIMALHON 3aBUCUMOCTH, M HMCCIEAOBAHUIO CO3JAaHHBIX MOJENIe C MOMOIIbIO
ammapara JorapupMupoBaHus;

— pPa3BUTHE YMEHHIl CaMOCTOSTENbHO OIpPEAeNATh LETU JEATEIbHOCTH MO YCBOCHHIO H
NPUMEHEHHUIO 3HAHUW TPUTOHOMETPUU KaK MAaTeMaTH4YeCKOW MOJENH pealbHOM
JIEHCTBUTEIIFHOCTH,

— 3HAaKOMCTBO C MAaTE€MaTHYE€CKHUM TOJKOBAaHUEM IMOHATHS MEPHOIUYHOCTH, HMEIOIIETO
BaXHOE MUPOBO33PEHYECKOE 3HAUCHUE;

— 3HAaKOMCTBO C  (DM3MYECKHMMH  SIBICHUSIMH,  OIMCHIBAEMBIMH C  TIOMOUIBIO
TPUTOHOMETPUYECKUX YPaBHEHUI;

— yYMEHHE IPUMEHATH alredpandeckue METObl B pelICHUN T€OMETPHUYECKHX 3a/1a4;

— YMEHHE  MHTEepPIPETUPOBATh  PEIICHUS  HEKOTOPhIX  anredpandeckux  3ajad
reoMeTpuuecKuMu obpa3amu;

— YMEHHE pAaclO3HaBaTh Ha YEPTEkKaxX, MOJEISAX U B PEATBHOM MHUPE I€OMETPUYECKHE
burypsl u Tena (MHOTOTPaHHHKH), TMPUMEHSATh MX CBOWCTBA NMPHU MOJICIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIacTX;

— YMEHHE MOJEIMPOBATH PEaJIbHbIE CUTYALlUH, UCCIENI0BATh MIPOCTPAHCTBEHHBIE MOJEINH,
MHTEPIPETUPOBATH MOITYYEHHBIN pe3yibTarT.

IIpeaMeTHBIE Pe3YJbTATHI 00YUCHUS
B pesynpraTe mM3ydeHHs Kypca ajaredpbl U MaTeMaTudeckoro anaamsa B 10 — 11
KJ1accax ydariuecs JOJIKHBI:

— 3HaThb MIOHATHE JEHUCTBUTEIBHOIO YMCIIA KAK PE3ybTaTa BEICTPAUBAHUS HAYYHOU TEOpUU
JEHUCTBUTEIBHBIX ~ 4YHCEJ ~ HAa  OCHOBAaHMM  IIOHATHSA  Ipelena  4YUCJIOBOU
IIOCIIEI0BATENBHOCTH;

— BJIAJIETh IIOHATHEM CTEIIEHU C JNCUCTBUTEIBHBIM II0KA3aTelIeM KaK OCHOBBI [l U3Y4EHHUS
CTETIEHHOH, T0Ka3aTeIbHON U JIorapu(pMUUecKoi (hyHKIIMIA;

— IIPUMEHATH CBOMCTBA CTEIEHU C JCHCTBUTEIBHBIM II0KA3aTelIeM IIPU MOJACIUPOBAHUU U
U3YyYEeHUU MaTEMaTUYECKUX MOJEJIEH, OIMUCBHIBAIOIIMX IIPOLIECCHl C HCIOJIb30BAaHUEM
CTEIEHU C ACUCTBUTEIBHBIM I10KA3aTEIIEM;

— BJaJeTh MOHITHEM CTENEHHOW QYHKUMH Y = xP, p=1, (dbopMynupoBaTh €€ CBOWCTBA B

3aBHCUMOCTH OT 3HAYEHUS JEHCTBUTENBLHOTO YHCIa P U CTPOUTH IpaduKy;



dbopMynupoBaTh OMpeAeNieHUuss OOpaTHOM U CIOXHOW (YHKIMH, 3HATh YCJIOBHE
00paTuMOCTH (YHKIIMH; TIPUBOIUTH MPUMEPHI B3aUMHO OOPATHBIX U CIOXKHBIX (PYHKITUI;
dbopMyIUpOBaTh OMNpEACNCHUS PABHOCHIBHBIX YpPaBHCHHH, HEPaBEHCTB, CHCTEM
YpaBHEHHI, YPAaBHEHHUI — CJICJCTBHIA; NMPU PEUICHUU YPAaBHEHUU BBITIOJIHATH TOJBKO TE
npeoOpa3oBaHus, KOTOPbIE HE MPUBOJAT K TOTEpE KOPHEH, a MPHU PEeIICHHH HEPAaBEHCTB
OCYILECTBIISITh TOJIBKO PaBHOCHUJIBHBIE TPEOOPA30BAHNUS;

peliaTh HMppANHOHATBHBIE YpPaBHEHUS W CHUCTEMBI, COJACpIXKAIlUe HPPAHOHATHHBIC
YpaBHECHHS,

GbopMyIUpOBaTh OMNpeAeTeHUEe MOKa3aTeIbHOW (PYHKIMH y:ax, a>0, a#1l u
BBIBOJUTh €€ CBOWCTBA B 3aBUCHUMOCTH OT 3HAa4CHUH a (a >1,0<a<1) CTPOHUTH
rpaduku;

BJIa/IETh OCHOBHBIMH CIIOCOOAMU pEelIeHHsI TOKa3aTeNbHbIX YpaBHEHUII;

pemaTh 0Ka3aTelIbHbIe HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH IOKA3aTEIbHOU
(GYHKIINH, CUCTEMBI TOKA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

dopmynupoBaTs omnpeaeneHue jorapupma Ymciaa, 3HATh OCHOBHOE JIOTapu(pMHUYECKOEe
TOKJIECTBO, NPUMEHATH OCHOBHOE JIOrapu(MUYECKOE TOXKAECTBO K BBIYUCICHUSM U
PEIICHUI0 MPOCTEHIINX JIOTapU(PMUIECKIX YPAaBHEHUH;

IPUMEHSITh OCHOBHBIE CBOMCTBA JIOrapu(MOB JJIsi MPeoOpa3oBaHUs JOrapuPMHUUECKUX
BBIPAKECHMI;

(GopMyIUpOBaTh OIpPEAEICHUE AECSITUUYHOTO M HATypalbHOro Jiorapu¢ma; BBIBOJUTH
dopMyny mepexoja K HOBOMY OCHOBAHHIO; MPUMEHATh (OpMyIly mepexofa K HOBOMY
OCHOBAaHUIO [UIsl BBIYMCIEHUS 3HAYEHUM U MpeoOpa3oBaHUs JOrapu(pMUUECKUX
BBIPAKECHMI;

¢dopmynupoBaTh ompexnenenue norapudmudeckoir Gynknuum y=log, X, a>0, a#l u
BBIBOJMTH € CBOICTBAa B 3aBHCHMOCTH OT 3Hadenmii a (a>1,0<a<l), crpouts

rpaduku orapupmudeckont GyHKIUY;

JIEMOHCTPUPOBaTh NMPHUMEHEHHE CBOICTB Jlorapu(MUUEecKOil (YHKLIMU NpU CpPaBHEHUH
3HAUEHUN BBIPAXKEHUM M pEUIeHHHM MPOCTEHIINX JOrapu(PMHUUECKUX YpaBHEHUH U
HEPaBEHCTB;

pelaTth pasauyHble Jorapu(pMHUUECKUEe ypaBHEHHS M MX CHUCTEMBI C HCIIOJIb30BaHHEM
CBOMCTB JIOrapu(mMoB U OOLIUX METO/IOB PEILICHUS] YpaBHEHUII;

pewmiath JorapupMHUUECKUe HEpPaBEHCTBA HAa OCHOBE CBOICTB JorapupMUUEcKou
INZINIVIH

UMETh MPEACTABICHUE O IOHATUAX TPUTOHOMETPUU KaK MATEMATHYECKUX MOJIEINX,
MO3BOJISIOIINX ONUCHIBATh INPOLECCHI, U3yyaeMmble (DPU3UKOM, SKOHOMHKONH M JAPYrMMHU
HayKaMH;

YMETB ONPEIENATh U UCCIEN0BATh CBOWCTBA CUHYCA, KOCUHYCA, TAHT€HCA U KOTAHI'E€HCA
JEMCTBUTEIIBHOTO 4YMCJIA, MCIOJIb3ysd OJHO3HAYHOE COOTBETCTBHE MEXKIY TOYKaMU
YHUCJIOBOM IIPSIMOM Y TOYKAMM YUCIIOBOU OKPYKHOCTH;

IPUMEHSTh TPUTOHOMETPUUECKHE TOXKIECTBA IPU BBIUMCICHUSX, NPEoOpa3OBaHUAX
TPUTOHOMETPUYECKUX  BBIPAXKEHUHN, PELICHUH IPOCTEUIIMX TPUTOHOMETPUUYECKUX
YpaBHEHUN;

BJIQJICTh TOHATUIMMA arcsina, arccosa, arc tga ;



BBIBOAUTH (POPMYIIBI KOpPHEH MPOCTEHIINX TPUTOHOMETPHUECKUX ypaBHEHHH SinX=a,
cosx=a, tgx=a;

pemiatb TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJAIIMECS K anreOpanyeckum, U
OJIHOPOJIHbIE YPAaBHEHUSI OTHOCUTEIBHO CUHYCA U KOCHHYCA;

pelaTh TPUTOHOMETPUYECKUE YPABHEHHUS METOAAMM 3aMEHbI IIEPEMEHHON U PA3JI0KCHUS
Ha MHOXUTEIN;

IIPUMEHATHh METOJI OLICHKH JIEBOM U IIPaBOM 4acTed TPUTOHOMETPUUECKOTO YPaBHEHUS,
BJIA/IETh CIIOCOOAMM PELIEHUS TPUTOHOMETPUUECKUX HEPABEHCTB;

BJIAJCTh TOHSITHEM TPUTOHOMETPUYECKON (GYHKIMU. YMETh OOOCHOBHIBaTH 00JacTh
OnpeslelicHHs W MHOXKECTBO 3HadeHMH Qynkumii Y =SINX, y=cosx, y=tgx u
y = ctgX;

3HaTh CBOicTBa (yHKuMHA Y =SINX,y=C0SX, y=1tgX yMeTb CTPOUTh TrpaduKu
(GyHKUIMH, TPUMEHATH CBOMCTBA (DYHKIMI MTPH PELICHUN YPABHEHUH 1 HEPABEHCTB;
BJIAJICTh TOHATHEM OOpPaTHBIX TPUTOHOMETPHUYECKHX (YHKIWH, 3HAThb WX CBOWCTBA,
YMETh CTPOUTH TpaduK;

dopMynupoBaTh oOIpenesieHue Impenena (YHKIMU; BIaJeTh IMOHATHEM AacCHUMITOTHI,
NPUBONUTH TPUMEPHl ACUMITOT TpaUKOB 3JIEMEHTApHBIX (DYHKIMI; 3HATh CBOICTBa
npenenoB (QyHKIUM, 3HATh omnpeAeieHHe (YHKIMHM HENpPEephbIBHOW B TOYKE M Ha
UHTEPBAJIC, YMETh BBISBIISITH HEMPEPHIBHBIE (PYHKIIUHU C OTIOPOI HA ONPEICIICHHE;
dopMynupoBaTh ONpeAeieHHE MPOU3BOAHOM (YHKIMH B TOYKE, IMOHUMATh €€
(¢u3nYECKUN U TEOMETPUUYECKUI CMBICI, YMETh HAXOIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMH TO ONpENENCHUI0; YMETh COCTABIISITh ypaBHEHHE KacaTeNbHOW K Tpaduky
(YHKIMH B JaHHOM TOUKE;

3HaThb NpaBwiIa JU(GQPEPEeHIMPOBAHNUSA CYMMBbI, IPOU3BEICHMS, YacTHOro (DYyHKIUH,
CJIOKHOW M 00paTHOM PYHKIMH; YMETh IPUMEHATh UX IPU BHIYUCICHUH TPOU3BOIHBIX;
YMETh HaXOJIUTh IPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIIMH;

3HaTh JOCTATOYHBIE YCIOBUS BO3pAaCTaHMs U YObIBaHUS (PYHKIMU U YMETh UX IPUMEHSTh
JUIS ONpeseeHUs MPOMEKYTKOB MOHOTOHHOCTH (YHKLHMH, 3HATh OINpeNesIeHUs] TOYEK
JKCTpeMyMa (PYHKIMH, CTAIIMOHAPHBIX M KPUTUYECKUX, 3HATH ONpEACICHUE SKCTPEMyMa
(GyHKLIMU, BIAaJETh MOHATUAMH HEOOXOMUMBIX M JOCTATOUHBIX YCIOBHH 3KCTpeMyma
(GYHKIMHM, HaXOJUTh TOYKU SKCTPEMYMa; YMETh HAaXOJUTh HauOOJbIllee U HAUMEHbIIEE
3HaueHusl QYHKIUU C MOMOUIbIO TPOU3BOJHOM;

3HaTh MOHATHE BTOPOM NPOM3BONHOW M €€ (U3NYECKUH CMBICT; YMETh MPHUMEHSThH
BTOPYIO TMPOM3BOAHYIO Ui OINpeieNeHuss Todek mnepernba rpapuka (yHKIUU WU
IIPOMEXKYTKOB BBIITYKJIOCTH; YMETh UCCJIEI0BaTh CBOMCTBA (DYHKIIMM C IOMOIIbIO 001IEH
CXEMBI UCCeIOBaHUs (DYHKITUI;

BJIAJICTh MOHATHIMU MEPBOOOPA3HON U OINpeNeIEHHOrO MHTErpajga MPUMEHATh MpaBUia
UHTETPUPOBAHUS [UIsl HAXOXKJEHUS TMepBOOOpa3HbIX, 3HaTh (Qopmyny HbroToHa-
JleiitbHU1A, yMETh €€ IPUMEHSTD,

YMETh BBISBJIATH (PUTYpHI, OTpaHUYEHHBIC TaHHBIMH JIMHUSAMH U HaXOAUTh UX IUIOIIAJIH,
BBIBOJIUTh HMHTETPAIbHYIO (QOpPMYJIy BBIUKCICHHS OOBEMOB TeN M JOKa3blBaTh C €€
MOMOIUIbI0 TeOpeMbl 00 00bEME HAKJIOHHOW MPU3MBI, MUPAMHJIbI, KOHYca; OOBSACHATH
BO3MOXKHOCTH MPUMEHEHHS] HHTETPAJIOB MPHU pelieHuH GU3NYeCKuX 3a/1ay (Harpumep, Ha
JIBUKEHHE);



3HaTh KOMOWHATOPHOE MPAaBWJIO MPOW3BENEHUS IJI MOACUYETa KOJIWYECTBA Pa3TUIHBIX
COCTMHCHUH; BIAJACTh MOHATHEM Pa3MEIICHUI C TOBTOPEHUSIMU;
bopMyIUpOBaTh OMNpEAeTCHUEe MEPECTaHOBOK M3 N AJIEMEHTOB; 3HATh (HOPMYIY IS

HaXO0XJICHHU YHCJIa IIEPECTAaHOBOK M3 N 3JICMECHTOB, (l)OpMy.]'Iy JJIs1 BBIYMCIICHUS A?] -

YKCJIa PAa3MEILEHUI U3 M 2JIEMEHTOB IO N, yMETh IPUMEHATD UX IIPU PEILICHUU 3aay.
BJIAJICTh MOHATHEM COYeTaHusi 0e3 MOBTOPEHHMH U3 M 3JIEMEHTOB IO N; 3HATh (HopMymy

JJIA BBIYMCIICHUA Cr?] - YHCJIa BCEBO3MOKHBIX COUYETaHMM M3 M 3JIEMEHTOB I10 N. YMETh

packiaapiBaTh cTeneHb OuHOMa 1o ¢opmyne HplooToHa 1pu  HaXO0XIEHUU
OMHOMHATBHBIX KO3(P(QHUIMEHTOB C MOMOMIBIO TpeyroibHuka llackans; mpuUMEHSTH
II0JIy4YE€HHBIE 3HAHUS [IPU PELICHUH 3a]1a4.

BIAJETh IOHATUSAMM  CIIydailHbIX, JIOCTOBEPHBIX W  HEBO3MOXHBIX  COOBITHIA,
HECOBMECTHBIX COOBITUH, 3JEMEHTapHBIX COOBITHH; YMETb HaxOOUTh CYMMYy H
IIPOU3BEIEHUE COOBITUI; TOHUMATh YTO TAKOE COOBITUE MPOTUBOIIOJIOKHOE IaHHOMY.
3HaTh KJIACCUYECKOE OIpPEesIeHNEe BEPOATHOCTU COOBITUS U YMETh HPUMEHSTh €ro MpH
pELIeHUH 3a/]a4;

3HaTh TEOPEMY O CyMME JIBYX HECOBMECTHBIX COOBITHI, ClIeICTBUE U3 HEE U TEOPEMY O
BEPOSITHOCTH CYMMBI JIByX IIPOU3BOJIbHBIX COOBITUH; BJIQJAETh MOHATHEM HE3aBUCUMOCTH
JIBYX COOBITUH; HAaXOJUTh BEPOSITHOCTb COBMECTHOIO HACTYIUIEHUS HE3aBHCHUMBIX
COOBITUM IIPU PELICHUH 3ajay;

3HaTh popMyiy bepHysin 1 yMeTh NpUMEHATH €€ NPU pelIeHUH 3a/1au.

BJIQJIETh MPEACTABICHUSAMU O IIpoLeccaXx M SBJICHUAX, HMEIOUIMX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUpPE, 00 OCHOBHBIX
NOHATUSAX DJEMEHTapHOW TEOpUM BEPOSITHOCTEH; yMETh HAxXOIWTh U OLICHHUBATh
BEPOATHOCTH HACTYIUIEHMsSI COOBITMH B MPOCTEHIIMX MPAKTUYECKUX CHUTyalUsX U
OCHOBHBIEC XapaKTEPUCTUKHU CIyYalHbIX BEJINYHH;

YMETb COCTaBJIATh BEPOATHOCTHBIE MOJEIM MO YCIOBHUIO 3aJadydl U BBIUUCISTH
BEPOATHOCTH HACTYIUIEHMsSI COOBITMH, B TOM 4HCI€ C HpuUMeHeHueM (opmyn

KOM6I/IHaT0pI/IKI/I U OCHOBHBIX TEOPECM TCOpHUU BCPOHTHOCTCﬁ; HCCICAO0BaHUA CHy‘I&ﬁHHX
BCJIMYMH I10 UX PACTIPCACIICHHUIO.

B pesynbprare uzydenus kypca reomerpuu B 10 — 11 kmaccax yvariuecs JOTKHBI:
chopMUpOBaTh MPEJCTABICHNE O TEOMETPUU KaK YaCTH MHUPOBOM KYIbTYpPhI U O MECTE
F€OMETPUM B COBPEMEHHOM LMBMIIM3ALMU, O CIOCO0aX OMUCAaHUS Ha MaTeMaTHUYECKOM
A3BIKE SIBJICHUN PEATIbHOTO MUPA;

chopMupOBaTh TMPENCTABICHUE O TEOMETPUUYECKUX TMOHATHUAX KAaK O BaKHEUIIMX
MaTEeMaTUYECKUX MOJIEISX, MO3BOJIAIONIMX OMUCHIBATh U U3y4aTh PA3IMYHBIC MTPOIIECCHI
U SIBJICHUSA; MOHUMATh BO3MOYKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS MaTEMaTUYECKUX
TEOPHIL;

BIIQJIETh T€OMETPUUYECKUM SI3bIKOM; YMETh MCIOJIb30BaTh €ro JJisi ONMUCAaHUS MPEIMETOB
OKPY’KalOIIETO  MHpA;  Pa3BUTh  MPOCTPAHCTBEHHbIE  MPEJICTABICHUS, HABBIKU
F€OMETPUUECKUX TTOCTPOEHUH, YMEHHS H300pakaTh T€OMETPUUYECKUE OOBEKTHI;

BIAJETh METOJAMM JI0KAa3aTEJIbCTB U AJTOPUTMAMM PELIEHUS; YMETh HUX MPUMEHSATH,
MIPOBOJIUTH JJOKA3aTENIbHbIE PACCYXKIACHUS B X0JI€ PEIICHUS 3a/1aY;

BIIQJICTh OCHOBHBIMHU TOHATUSIMH O IUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, iX OCHOBHBIX CBOHCTBAX;

MPUMEHSTh W3YYCHHBIE CBOMCTBA reoMeTpudeckux (uryp u (HopMynbl AJs pelIeHHs
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKAHUEM;



chopMHUPOBATh MPEJICTABICHHE O HEOOXOIUMOCTH JO0KA3aTeNbCTB MPU OOOCHOBAHUU
MaTeMaTUYeCKUX YTBEP)KIEHUH M POJIM aKCHUOMATHUKH B MPOBEACHUM JEAYKTHBHBIX
pacCyXIECHUI;

chopMUpOBaTh MOHATHIHBIN amnmapaT MO OCHOBHBIM pa3fieliaM Kypca reOMeTpHUH; 3HaTh
OCHOBHBIE T€OpeMbl, (POPMYJIBI U YMETh UX MPUMEHSATh; YMETh J0Ka3bIBATh TEOPEMbI U
HAXO0JIUTh HECTAHJIAPTHBIE CIIOCOOBI pellieHUs 3aa4;

3HATh aKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX, YMETh IPUMEHATh UX MPH PEIICHUU
3azady;

UMETh TPEJICTABICHUS O B3aUMHOM pACIOJIOKEHWU TMPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieJbHbIE MPSAMbIC, CKPEIIMBAIOLIUECS MpPsIMbIe, NapallIeIbHOCTD
MPSIMON U TUIOCKOCTH, MEPIEHAUKYIISIPHOCTh IPSIMON U INIOCKOCTHU, YTOJI MEXKIY MPAMOI
U IUIOCKOCTbBIO, NMapaJlIeIbHOCTh IJIOCKOCTEH, NMEPIEHANKYIISIPHOCTD INIOCKOCTEH, Yo
MEXy IUIOCKOCTSMH; 3HaTh ONpPEJIETICHUs, CBOMCTBA U MPU3HAKU, YMETh MPUMEHATh UX
IIPY PEIICHUH 33]1aY;

BJIQ/IETh MOHSATUSMHU OPTOTOHAIBHOTO MPOEKTUPOBAHMS, HAKIOHHBIX U UX MPOCKIHSIX,
3HATh TEOPEMY O TPEX MEPHEHAUKYISIPAaX U YMETh IPUMEHSTH €€ MPH PEIICHUU 33124,
YMETh HAaxOJUTh PACCTOSHHUSI OT TOYKH JI0 IIOCKOCTH, MEXKAY CKPEIIMBAOIIHMHUCS
MPSIMBIMU;

YMETh HAaXOIWUTh YIJbl MEXKAY CKPEHIMBAIOMIMMUCS TMPSAMBIMH, MEXIy MPSAMOM U
IIJIOCKOCTBIO, MEXIY ABYMS IIJIOCKOCTSIMU;

3HaTb OCHOBHBIC BHUJbl MHOTOTPAHHUKOB: MPSIMOYTOJIbHBIA  MapauieNenune,
napajuiefienunea, npusma (BUAbI MPU3M: MpsiMasi, HAaKIIOHHAsI, MIPaBUIIbHAS), TUpPaMHIa
(Buapl THMpamujl), yceu€HHas MUpaMHUa, NPaBUIbHBIE MHOTOTPaHHUKHA (Ky0), HX
AJIEMEHTHI, CBOICTBAa, yMETh HAXOIUTh IUIOMAAX OOKOBOW W TOJHOW MOBEPXHOCTH
MHOTOTPaHHHUKOB, & TAKXKE X 00BEMBI,

YMETb CTPOUTH CEUEHUS MHOTOTPAHHMKOB METOJIOM Clie[la, MapajlieIbHOTO TepeHoca,
BHYTPEHHET0 IPOEKTUPOBAHNUS;

BIIQJICTh TIOHSTHEM TeJIa BPAICHUS: IWIMHID, KOHYC, YCEUEHHBIN KOHYyC, cdepa, miap,
3HATh MX 3JIEMEHTHI (paJnyCc OCHOBaHUs, 00pa3yromas, 0Ch CHMMETPHH, BBICOTA); YMETh
HaXOJUTh OOKOBYIO U MOJIHYIO MIOBEPXHOCTH TEJ BPAILIEHUS, a TAK)KE UX 00BEMBI;

YMETh CTPOUTDH CEUEHUS TEJI BPAIICHUSI TNIOCKOCTHIO;

yMETh pemaTrh 3aJa4d  Ha KOMOWHAIMM MHOTOTPAHHUKOB W TN BpaIIeHUS,
aHAJIM3UPOBATh B TMPOCTEUININUX CIydasX B3aUMHOE pACIONOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

M300paxkaTh OCHOBHBIC MHOTOTPAaHHUKHA W KPYTJble Tela; BBIMOTHATH YEPTSIKU I10
YCIIOBUSIM 3ajiay;

YMETh aHalM3UpOBaTh B3aMMHOE pacrhoiiokeHue cdepbl H IUIOCKOCTH, 3HATh
orpeziesieHue KacaTeIbHOM TIOCKOCTH K cdepe, GopMynrpoBaTh U J0Ka3bIBATh TEOPEMBI
0 CBOMCTBE U MPU3HAKE KacaTelbHON IIOCKOCTH,

BJIQJICTh TIOHATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOJWUTH KOOPJHHATHI BEKTOpa U
BBITIOJHATE ONEpauu (CIIOKEHUsS, BBIYMTAHUS, YMHOXXEHHUS BEKTOpa Ha YHCIIO) HaJ
BEKTOPAMHU B KOOPJIUHATHON U BEKTOPHOU hopme;

3HATh OMNPEJCICHUE CKAJISIPHOTO TPOW3BEACHUS BEKTOPOB, €r0 CBOWCTBA; HAXOIUTh
CKaJIIPHOE TIPOM3BECHUE BEKTOPOB Yepe3 UX KOOPINHATHI;

MPUMEHSTh BEKTOPHBIA METO] TIPU PEIICHUU Te€OMETPUIECKHX 33]1aY;

HAXOJHUTh ypaBHEHHE IUIOCKOCTH, PACCTOSHHE OT TOYKH JO IJIOCKOCTH, PACCTOSIHHE
MEXy CKPEUIMBAIONIMMUCS MPSMBIMH, YpaBHEHHE cdepbl, 00bEM NapauieNienuneaa u
TeTpadapa, 3aJJaHHOTO KOOPJIMHATAMH CBOMX BEPIIIHH.



Conep:xaHue yueoOHOTo nmpeamera «MareMaTukay

Aure0pa m Ha4yaJIa MaTeMaTH4YeCKOr0 aHAIN3a
10 k1ace

JeiictBuTenbHbIe uMcaa. Llenble W painmoHanbHble 4ucaa. [[elCTBUTENBHBIE YHCIIA.
beckoneuno yObIBaromias reomeTpuyeckas mporpeccusi. Apudmernyeckuil KOpeHb HaTypaibHOU
creneHd. CTeneHb € pallMOHAIbHBIM U IEHCTBUTENBHBIM IT0Ka3aTeneM. Pemenue 3aaau.

Crenennasi pyukumsi. CteneHHas QpyHkius, e€ cBoiicTBa U rpaduk. BzaumHo obpaTHbie
¢ynkuuu. PaBHOCHIBHBIE YpaBHEHHSI M HEpaBeHCTBa. MppaunoHanbHBIE YpaBHEHUS.
HppauroHanbHble HEPABEHCTBA.

IMoka3arenbHass ¢Qyuknusa. IlokasarenbHas ¢yHkuus, e€ cBoiicTBa H  Tpaduk.
Iloka3atenbHble  ypaBHeHusa. [lokazarenbHble HepaBeHCTBAa. (CHCTEMBl IOKa3aTENbHBIX
YpaBHEHUU U HEPABEHCTB.

Jlorapupmuueckass ¢Ppynkuusi. Jlorapudmel. CpoiictBa mnorapudmoB. JlecaTUUHBIE H
HaTtypaibHble Jorapupmel. Jlorapupmuueckas ¢yHkuus, e€ CBOHCTBA H  rpaduk.
Jlorapudmuueckue ypaBuenus. Jlorapubmuueckre HepaBeHCTBaA.

Tpuronomerpudeckue popmy.abl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadaia
koopauHar. OmnpeneneHne CUHYca, KOCHMHYCa M TaHIeHca yria. 3HAaKu CHUHYca, KOCHHYCa U
TaHreHca. 3aBUCHUMOCTh MEXJy CHHYCOM, KOCHHYCOM W TaHI'€HCOM OJIHOTO M TOIrO K€ YIJIa.
Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCUHYC M TaHI€HC YIriIoB o U —a. Dopmysbl
cinoxkenusd. CHHYC, KOCHMHYC W TaHIE€HC JBOWHOro yria. CHHYC, KOCMHYC W TaHIEHC
10JIOBUHHOTrO yria. @opmynsl npuseneHus. Cymma U pasHocTh cuHycoB. Cymma M pa3sHOCTh
KOCHHYCOB.

TpuroHomerpuyecKkue ypaBHEHHUsl. YPaBHEHHE COSX=a. VYpaBHeHue Sinx=a.
VpaBHeHne tgx=a. PemeHne TpuroHomerpuueckux ypaBHeHUH. IIpumeprl permreHus

IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
HTorosoe nosropenue.

Anredpa M HAYaJIa MATEMATHYECKOT0 AaHAJIN3A
11 kaacce

Tpuronomerpuyeckue ¢yHkuuu. OOIacTb ONpeneNeHuss M MHOXECTBO 3HAaYEeHUH
TPUTOHOMETPHUYECKUX (QYHKIUI. YETHOCTH, HEUETHOCTD, IEPUOTUIHOCTD TPUTOHOMETPHIECKUX
¢ynkuuii. CpoiictBa QyHKIMM Y =C0SX u e€ rpaduk. CBoiictBa ¢yHKmMH Yy =SiNX u eé

rpa¢uk. CoiictBa QyHKIMHN Yy =tgX u e€ rpaduk. OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

IIponsBonnasi u e€é reomerpuyecknii cMmbici. IlponsBonnas. IlponsBoaHast creneHHOU
¢byukun. [Ipasuna nuddepenupoBanus. [Ipon3BoaHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIUM.
I'eomMeTpuyeCcKnii CMBICI IPOU3BOJIHOM.

I[IpumeHeHne Npou3BOAHON K HcciaenoBaHui0 (ynkumii. Bospactanue u yObiBaHuE
bynkuuu. OkctpemMyMbl (yHkiuu. IlpuMeHeHMe NPOM3BOJHOW K MOCTPOCHMIO TpaduKOB
¢byakuumii. Hanbosnbiee u HaumeHbliee 3HadeHus GyHKIUHA. BeimykiocTs rpaduka GyHKIINH,
TOYKH meperuoa.

HNurerpan. IlepBooOpasznas. IlpaBuna HaxoxpaeHus nepBooOpasHbiX. I[lmomans
KPUBOJIMHEHHON Tpaleluud W HHTErpajl. BelunciieHHe MHTErpanaoB. Beluucienue momanen
buryp c mnomoupio HHTErpanoB. [IpuMeHeHHe NPOU3BOAHOW M  MHTErpajga K pPELIeHHUIo
IIPaKTUYECKUX 3a]1a4.

KomoOunaropuka. IIpasuno npoussenenus. [lepecranoBku. Pazmemenus. Codyetanus u ux
ceoricta. bunom Herorona.

DyeMeHTHI Teopun BepositHocTeil. CoObrTrsi. KomOunaruu coopituii. [IpoTrBomonoxubie
coObiTus. BepositHocTh  coObiTHs. CrokeHue BeposiTHOcTed. HesaBucumble  COOBITHSL.
YMHOkeHne BeposiTHOCTEN. CTaTUCTUYECKAsI BEPOSITHOCTD.

Crarucruka. Cnydaiinsle Benuuunbl. LleHTpansHblie TenaeHunn. Mepsl pazopoca.



3akio4nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U HA4YaJ MATeMaTHYeCKOIro aHaIu3a
NPH NOAT0TOBKE K MTOTOBOMH aTTeCTAMM 110 MATEMATHKeE.

I'eomerpust
10 xaxacc

Beenenne B npeamer. Ilpenmer crepeomerpun. AKCHOMBI cTepeomeTpuu. HekoTtopsie
CJIE/ICTBUS U3 aKCHUOM.

IHapaniaeJbHOCT, NPAMBIX M ILVIOCKOCTeH. [lapayuienlbHOCTE IPAMBIX, OPSIMOM U
IUIOCKOCTH (MapaJuiesibHbIe MpsiMble B IPOCTPAHCTBE, NMPHU3HAK MapalieIbHOCTH MPSMBIX B
npoctpanctse). [lapannenbHoCTh NpsAMOM M IUIOCKOCTH. B3anMmHOE pacrionokeHue NpsiMbIX B
npoctpaHcTBe. CKpenmBaromuecs npsMble. YTIIbl C COHANPABIEHHBIMU CTOpOHaMH. B3anmuoe
PacCI0JIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJ MEXAY psAMbIMU. [lapaienbHble MII0CKOCTH.

CaoiicTBa napamienbHbix wiockocreid. Terparap. Ilapamnenenunen. Iloctpoenue ceuenuit
TeTpaj’apa U NapajliesIenuIeaa.

IlepnieHAUKYISAPHOCTL MNPAMBIX M IUIOCKOCTeH. [lepneHaukyisipHble MpsMbIE B
npocrtpaHctee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K IUIOCKocTH. [Ipm3nHax
NEePHEHAUKYISIPHOCTH MPSMOM M IUIOCKOCTH. Teopema O MpsAMOM, NEepHEHAUKYISIPHOU
IJIOCKOCTH. PaccTostHue OT TOYKHM 10 INIOCKOCTH. Teopema O TpEX MEepHeHAUKYIsSpax. Yol
MEXAYy NOpsIMOM M IUIOCKOCThIO. JIByrpaHHblil yrona. IIpu3Hak mneprneHauKyiasipHOCTH ABYX
mockocten. [IpsamoyronbsHelil napamienenumnen. TpéXrpanHblid yrosi. MHOrOrpaHHbIA yToJl.

Mmuororpannuku. [lonsitue mHororpannuka. [Ipusma. ['eomerpuueckoe teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennast reopema Iludaropa. Ilupamunaa. [lpaBunbHas nupamuia.
VYceuénnas nupamupga. [locrpoenune ceuennii nupamua. Cummerpusi B npoctpanctse. [lonstue
IIPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTbl CAMMETPUU IIPABUIIbHBIX MHOTOTPAHHUKOB.

IToBTOpEHHUE.

I'eomeTpusn
11 kaacc

Hununap, xonyc um map. Ilonstne umnusgpa. Iliomanbs MOBEpPXHOCTH LMIMHApA.
[Tonsitue xonyca. [1momans moBepxHOCTH KOHyca. Yceu€HHbI KoHYyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas mimockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cheppl u npsmoil. Cdepa, BHucaHHas B LUIMHIPHYECKYIO
noBepxHocTb. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHOcTH. CeueHHsI KOHMYECKOW MOBEPXHOCTH.

O0bém Tea. [Tonstue 00béMa. O6BEM npsAMOyronbHOTo Napaienenunena. O0bEM npsaMoii
npusMbl. O0bEM nmMmuHApa. Beruucienue o0BEMOB Tenm ¢ momolplo uHTETpana. O0BEM
HaKJIOHHON npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0bEM nHupamuabl. O0BEM KoHyca. OOBEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U MIapoBOro cekropa. [lmomans chepsr.

Bektopsl B mpocrpaHctBe. Ilonstne BekTopa. PaBeHcTBO BekTOopoB.  CioxeHue u
BBIUMTaHWE BEKTOPOB. CymMMa HECKOJNBKHX BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Komnnanapusie BekTopbl. IlpaBuno mnapamnenenunena. PasnoxkeHue BeKTOpa MO TpeMm
HEKOMITJITAHAPHBIM BEKTOpPaM.

Meton koopauHaT B npocrpancTBe. JIBuxkenus. [IpsMmoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. KoopanHaTel BekTopa. CBsI3b MEXIy KOOPAWHATAMU BEKTOPOB M KOOPIUHATAMU
touek. IIpocreiime 3amaun B KOOpAMHATaX. YpaBHEHUE cdepbl. YToll MEXIy BEKTOpaMH.
CkansipHOE TIPOM3BEIEHUE BEKTOPOB. BBIYMCICHHE YIIIOB MEXIY MPSMBIMA M TUIOCKOCTSIMH.
VYpaBuenue miuockoctu. Llentpansnas cummetpusi. OceBas cMUMMeETpHsl. 3epKaibHas CHMMETPHSL.
[TapamnensHbIil nepenoc. [IpeoGpazoBanue mogoous.

3aK/II0YUTEeIbHOE TOBTOPEHHE Kypca TreOMeTPpUM MNpPHU MOArOTOBKE K WTOroBOii

aTTeCTAlluM 110 MaTEeMaTHUKE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

Ne
I./11.

I'naBa/ Conep:kanue MaTepuaJia

KoJua-Bo
4acoB

eau o0y4enus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc

IHOBTOPEHME.

8

AnreOpanyeckue BoipakeHus1. JIMHeHbIe ypaBHEHUS U
CUCTEMbI YpaBHEHUI. UK CIIOBbIE HEPABEHCTBA U
HEPABEHCTBA I1IEPBOM CTEIIEHU C OJTHUM HEU3BECTHBIM.
Jluneitnas pynkuusa. KBagparusie kopuu. KBagparueie
ypaBHeHus. KBanpatuunas ¢pyHkuus, €€ CBOMCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpaduKu PYHKIIHIA.

[Iporpeccun.

IIpeameTHbIe Hean:

— cuUCTeMaTu3alys 3HaHUH Ha OCHOBE O0OOIIAIOIIEr0 MOBTOPEHHS
Kypca ainredpbl OCHOBHOM LIKOJIBI,

— TIOBTOpEHHUE npaBui  u  Qopmyn ans  mpeoOpa3oBaHUIA
aJreOpanvecKuX BbIpaXKEHHUI;

— YCTaHOBJICHUE CBSI3€M MEXIYy KOJIUYECTBOM PEIICHHN CUCTEMBI
JIBYX  JMHEWHBIX YypaBHEHUH M TOUYEK IEPECEYECHUs MPIMBbIX,
3aJjaroIuXCs YpaBHEHUSIMU CHCTEMBI (reomeTpuueckas
MHTEpIIpeTalys);

— TIOBTOPEHUE CBOWCTB YMCJIOBBIX HEPABEHCTB U CIIOCOOOB peIICHUN
HEPaBEHCTB C OJIHOU ITEPEMEHHOM;

— obGobmenne cBoiicts dynkmuu Y =KX+D B 3aBucumoct: ot

3Ha4YeHu# mapameTpoB K u b, mocTpoeHue rpadukos;
— 00oOmieHne cBOWCTB PYHKIMH Y = ax? +bX+C B 3aBHCHMOCTH OT

3HaueHui napameTpos @,D,C u 3maka D= b2 —4ac, mocTpoeHue

rpaguKoB;

— TIOBTOpPEHHE METOAOB pELIeHUs KBaJIpaTHBIX YpaBHEHUN W
HEPaBEHCTB;

— aKTyajau3alMs 3HaHMM O mporpeccusx  (apudmernyeckas,
reoMeTpuyecKas).
MeranpeamMerHble LeIu:

— yCBOEHHE YHUBEPCATbHBIX METO/I0B 000011IeHus u

CHUCTEMATHU3allun 3HaHI/II71;
— OBJAJCHHUC YCTHBIM M NHCBMCHHBIM MATCMATUUYCCKUM SA3LIKOM,

11




MPUMEHUMBIM  TIPM  M3YYCHHH  TPEIMETOB  €CTECTBEHHO-
MaTeMaTUYeCKOro IHUKJIa, PA3BUTUE UCCIIEI0BATEILCKIX YMEHUM;
pa3BI/ITI/Ie YMGHI/If/'I OGOCHOBLIBaTB CBOMU BBIBOABI H HpOBOI[I/ITL
JIOKa3aTeJIbHbIE PaCCy>KICHHUS.

JInyHoCTHEIE HeJIH:

pa3BUTHE TBOPYECKHX CIOCOOHOCTEH, WHTYUIIMHU, HABBIKOB
CaMOCTOATENLHON NEATENHHOCTH,

YMEHHE OOBEKTHUBHO OIEHUBATh YPOBEHb CBOMX 3HAHUU IIO
MpeIMETY U BEICTPaUBaTh IIJIAHBI 10 UX KOPPEKTUPOBKH.

JTEUCTBUTEJBHBIE YUCJIA

16

Llenble u pamuoHanbHble 4ucia. JeMCTBUTENIbHBIE 4YHCIA.
beckoneuno yObIBawIIas TeOMETpUYECKas IMPOTPECCHS.
Apudmernaeckuii KopeHb HaTypaibHOH crenieHd. CTeneHb
C PallMOHAJILHBIM U I€UCTBUTEIIbHBIM [TOKA3aTEIEM.

Ilpeomemmnuvie yenu:

pa3sBUTHE TIOHATHS JEHCTBUTENBHOIO YHWCJIA Kak pe3yJjbTara
BBICTPAMBaHUSl HAayyHOW TEOpUHU [JCHCTBUTENBHBIX 4YHCET Ha
OCHOBaHUU NOHATHUS IIpeJIeNa YUCI0BOU MOCIIE0BATEIbHOCTH;
(dbopMHpOBaHKE TIOHATHS CTEIIEHU C IEHCTBUTEIbHBIM [10Ka3aTeNIeM
KaKk OCHOBBI JUIi M3Y4YEHUs CTENEHHOM, I10Ka3aTeJIbHOM,
norapugmuueckor QyHKIUI;

pa3BUTHE  yYMEHMM  INPUMEHATh  CBOMCTBA  CTENEHU  C
JIENICTBUTENIbHBIM TIOKa3aTeJIeM IMPU MOJIEINPOBAHUM U U3Yy4YEHUU
MaTEMaTHYECKUX MOJEIIEH, ONUCHIBAIOIINX MTPOLIECCHI C ITIOMOIIBIO
CTETEeHH C JEHCTBUTEIbHBIM [T0OKA3aTENIEM;

dbopmMHpoBaHHE YMEHMH NPUMEHSTh METOABI JO0Ka3aTelIbCTB U
QITOPUTMBl  PEIIEHWH MPAKTUYECKUX 3a7ad, ONMpasch Ha
M3YYEHHbIE TEOPEMBI U CJIE/ICTBUS.

Memanpeomemmnuvle yeau:

pa3BuTHE YMEHHH CaMOCTOSITENIbHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTHUPOBATh AESITEIBHOCTh B IpoIlecce
0000IIeHNs,  CHUCTeMaTH3alMM M PACHIMPEHHMs  3HAHHM,
MOJIYYEHHBIX B OCHOBHOI IIIKOJIE;

pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEILHOMY ITOMCKY METO/I0B
peleHns] MPAaKTUYeCKUX M NPUKIAJHBIX 3a/1ad, ¢ NMPUMEHEHHEM
M3Y4YEHHBIX METOJIOB;
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— ¢opMupoBaHHE YMEHHH SICHO M TOYHO H3JaraTh CBOI TOYKY
3peHus KaKk YCTHO, TaK ¥ MUCbMEHHO, TPAMOTHO MOJIb3YSCh S3bIKOM
MaTeMaTHKH.

Jluunocmnule yenu:

— (opmupoBanue MHUPOBO33PEHHU,
COBPEMEHHOMY YPOBHIO HayKH;

— (¢opMupOBaHHE OCHOB CaMOBOCIUTAHUS B MPOLIECCE BBIMOJIHEHUS
paboT pa3HOro YpOBHS CIOKHOCTH, TPEOYIOIIHUX OTBETCTBEHHOTO U
TBOPUYECKOT'O OTHOIIEHUS;

— Ppa3BUTHE CIHOCOOHOCTH W TOTOBHOCTH BECTH IHANIOT C APYTUMHU
JIIOJIbMU B IIPOIIECCE COBMECTHOM JI€ATEIbHOCTH.

COOTBCTCTBYIOLICTO

CTEIIEHHASA ®YHKIUA

16

Crenennas ¢ynkuus, e€ coiictBa u rpaduk. Bzaumuo
oOparHble  (QyHKIUH. PaBHOCWIBHBIE  ypaBHEHUS U
HEPaBEHCTBA. Uppanmonanbubie YpaBHEHHUSI.
HppaunoHaiibHbIe HEPABEHCTBA.

Ilpeomemmnuwie yenu:

— BBEJCHHE MOHITHUSA CTETNICHHOW (YHKIMH; HM3ydeHHEe e€ CBOICTB
aHAIMTUYECKUMU U rpapuuecKuMu METOJaMH;

— U3yueHue TNOHATUA oOpaTHOW (yHKIUHU; 000OIIEHUE MOHATHUS
oOpaTHOW (YHKIMM C HCHOJB30BAHHWEM paHee H3YYEHHBIX 3a-
BUCUMOCTEW; (OPMUPOBAHHME YMEHMSI aAHAIUTUYECKOW 3amucH
¢byHKIMM, OOpaTHOM JaHHOW, a TakKe YMEHHs IOCTPOEHUS
rpaduka o6paTHON HYHKIIHNH;

— BBEJICHHE ONpEeJeNeHU paBHOCWIIbHBIX YpaBHEHMH (HEpaBEHCTB,
CHCTEM) U ypaBHEHHUH (HEPaBEHCTB, CUCTEM) — CJIEJICTBHIA;

— BBEJCHME  TOHATUS  o0JacTW  OMNpeAeNeHHs]  ypaBHEHUs
(HepaBeHCTBA, CUCTEMBI);

— TIpUMEHEHUE TpU pEIIEHUU YypaBHEHUI (HEPaBEHCTB, CHCTEM)
CBOICTB paBHOCHJIbHBIX ITPE0Opa3OBaHuii;

— o0ydeHHe MeTOJaM pELIeHHUs HWPPALHOHAIBHBIX YPaBHEHUH W
HEPABEHCTB.

Memanpeomemnmnuwle uyenu:

— oOydeHue mpUeMaM HUHTEPHpPETALMU  SIBICHHUM
IIPOTEKAIOIIUX 110 CTENIEHHOMN 3aBUCUMOCTH;

Mponeccos,
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pa3BUTHE  YMEHHUH  CaMOCTOSITENBHO  ONPENeNsATh  LeJU
JEATEIIbHOCTH 10 M3YYEHHIO JJIEMEHTApHBIX (QYHKIMH H WX
NPUMEHEHHIO, HCIOJb30BaTh BCE BO3MOXKHBIE PpECYpChl s
JOCTHIKCHUS TIOCTaBJICHHBIX IIEJICH;

(bopMHUpoBaHKE CIIOCOOHOCTH M TOTOBHOCTU K CAMOCTOSITEIIbHOMY
MOKCKY METOJIOB PEIICHHS TPAKTUYECKHX 3a/1aY;

pa3BUTHE KPUTHYHOCTU MBIIUICHHUS B IPOIECCe OIECHKW U HH-
TepnpeTauuy  WHPOpPMAIMM, TOJNydaeMOW M3  Pa3IM4YHbIX
HCTOYHHUKOB,

pa3BUTHE YMEHHH B3aUMOJCHUCTBHS B MPOLIECCE MOUCKA PEILICHHUS
pooJieM.

Juunocmmuovie uenu:

(dbopMupoBanue MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE CTPEMIICHUH K CaMOCTOSITENIbHOM TBOPUYECKOM H OT-
BETCTBEHHOM JIEATENbHOCTH;

pa3BUTHE CTPEMIIEHHH K CaMOOOpPa30BAaHMIO, CO3HATEIBHOMY OT-
HOIIEHUIO K HENpPEephIBHOMY OOpa30BaHHUIO KaK  YCIIOBHUIO
ycIenHoi npodeccuoHaIbHOM U 00IECTBEHHOM JesITEIbHOCTH.

INOKA3ATEJIbHASA ®YHKIUA

12

[lokazarenpHast ¢yHKIUS, €€ cBOWCTBA U  TIpaduK.
IlokazarenbHble ypaBHeHMs. lloka3aTellbHBIE HEpaBEHCTBA.
CucreMbl MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

Ilpeomemmnuwie yenu:

BBEJICHUE MOHATHS MMOKA3aTeNbHON (PYHKIINU; U3yYEeHUE CBOICTB U
MOCTpOEHHUE TpaduKa MoKazaTeabHOU QyHKIUY;

o0y4yeHHE peIIeHUI0 MOKa3aTeIbHbIX YPaBHEHUH (HEpPaBEHCTB,
CHCTEM) aHAIUTUYECKUMU U Ipa)uueCKUMHU CIIOCOOAMHU.

Memanpeomemnmnule yenu:

MOJIEJIMPOBAHUE SIBJICHUM M IPOLECCOB, NMPOTEKAIOIIMUX IO JKC-
MOHEHIIMAJILHON 3aBUCUMOCTH, C MOMOIIbI0 (GOopMyl U rpaduKoB
MoKa3aTeabHON (QYHKIUY;

HCCJIEJOBAHNE PEAIbHBIX IIPOLECCOB U SIBJICHUM, IPOTEKAIOIIUX 10
3aKOHaM [OKAa3aTeJIbHOM 3aBHCHMOCTH, C TIOMOIIbIO CBOWCTB
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MOKa3aTeIbHON (YHKIIUH.

Jluunocmmuoie uenu.

pa3BUTHE AHAIUTUYECKUX CIIOCOOHOCTEW W HUHTyUUUU (B XOae
Ha0JI0/IeHUs 32 TIOBE/IEHUEM SKCIIOHEHIIMAIbHBIX 3aBUCUMOCTEN);
pa3BHUTHE HCCIIEAOBATEIHCKUX YMEHHM, HEOOXOAMMBIX B OCBOCHUH
OyAyIINX TBOPUYECKUX MPOQECCHIA;

COBEpUICHCTBOBAHUE KYJIbTYPhl BBIYUCIUTEIBHBIX U I'padUUECKUX
JICACTBUN.

JJOTAPUPMHUYECKASA ©@YHKIUA

18

Jlorapudmbr. CpoiictBa norapu¢pmoB. JlecsiTuuHble U
HaTypaibHble Jorapudmel. Jlorapudpmuueckas QyHKIus, €€

cBolictBa W rpaduk. Jlorapupmuueckue
Jlorapudmuueckre HepaBeHCTBA.

YpaBHCHMU.

Ilpeomemmnuwie yenu:

BBEJICHUE TIOHATHSI JIoraprudma Jrcia,

U3y4eHHEe CBOMCTB JIorapu(pmos;

IIPUMEHEHNE CBOICTB JorapugpmoB U OCHOBHOTO
J0rapupmMHUECKOro TOXKJIECTBA Ui YIPOLLEHUS
Jorapu(pMHUUECKUX BBIPKEHUH BHIYHCICHUSX;

BBEJICHUE TIOHATHH JECATUYHOTO U HATYpalbHOTO Jorapugpma;
npuMeHeHne (opMyiabl mepexoja JiorapupmMa K - Jpyromy
OCHOBAHMIO Ul BBIYUCIEHHS JIOTapu(pMOB 4YHCEN C JIOOBIMU
OCHOBaHUSMH (TIpY UCTIOJIb30BAaHUH BBIYUCIIUTEIBHON TEXHUKH);
BBEJICHUE TOHATHS JorapupMuUuecKol (yHKIMH, H3ydeHUE
CBOMCTB Jlorapu(pMuyeckoit GyHKIUHU U OCTpoeHHe e€ rpaduka;
0o0ydeHre pelIeHNIO Jorapu(pMUUECKUX YpaBHEHUN, HEPABEHCTB U
UX CHUCTEM AQHAIUTUYECKUMH U Trpa@UuecKUMH METOJaMH,
HaXOXXJEHUIO TOYHBIX M TNPUOMKEHHBIX 3HAYEHUH KOpHEH
YpaBHEHUM.

Memanpeomemmnuie yenu:

pacliipeHre BBIUMCIUTEIBHOTO ammapara 3a CU€T NPUMEHEHUS
CBOWCTB Jorapu(¢mMoB (3aMeHa BBIYMCICHUN TNPOU3BENEHHUS U
YAaCTHOTO CTENEHEW Ha BBIYMCIECHHS CYMM H  Pa3HOCTEH
MOKa3aTesel cTernexHei);

0o0y4eHHe MOJIEIMPOBAHUIO PEATBbHBIX MPOIECCOB, MPOTEKAIOIINX
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[0 3aKOHAM SKCIIOHEHUUAJIbHOW 3aBUCHUMOCTH, U HCCIIEJJOBAHUIO
CO3JIaHHBIX MOJIEJIEH C MOMOIIIBIO anmnapaTa Jorapu(pMUPOBAHUS;

— OCO3HaHME B3aMMOCBSI3M MaTEeMaTUKU CO BCEMM IIpeAMETaMH
€CTECTBEHHOT'O U T'YMaHUTAPHOT'O LIUKJIOB.

Juunocmnule yenu:

— COBEpUICHCTBOBAHUE BBIYMCIUTEIBHON KYIbTYPHI;

— paclIMpeHue CpPeACTB U METOJ0B IpeoOpa3oBaHUIl CHMBOJIBHOIO
A3bIKa;

— pacuuupeHue MpeJCTaBIeHU 0 B3aMMHO OOpaTHBIX ACHCTBUSIX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Pagunannas Mepa yria. IloBopoT TOukM BOKpYr Havaia
koopauHat. OnpeneneHne cUHyca, KOCMHYca M TaHI€Hca
yria. 3HaKM CHHYca, KOCHMHYCa M TaHI€HCa. 3aBUCHUMOCTb
MEXJ1y CUHYCOM, KOCHHYCOM U TaHI€HCOM OIHOIO U TOIO
ke yria. Tpuronomerpudeckue Toxxaectsa. CUHyC, KOCUHYC
U TaHreHc yrinoB o u —o. ®opmynsl cnoxenus. Cunyc,
KOCMHYC W TaHIeHC JABOWHOro yrina. CuHyc, KOCHUHYC U
TQHI€HC TOJIOBUHHOTO yria. @opmyibl NPUBEACHHUS.
Cymma 1 pazHOCTb cuHYCOB. CyMMa M pa3HOCTb KOCHHYCOB.

Ilpeomemmnuvie yenu:

— Ppa3BUTHE MPEACTaBICHUM O MaTeMaTHKE KaK YacTH MHUPOBOH
KYJBTYpBI, O CIIOCOOAaX ONUCAHHUS Ha MaTeMaTH4YeCKOM S3bIKE, B
YaCTHOCTH B TEPMHUHAX TPUTOHOMETPUU, SBICHUH pPEAIBHOIO
MUDa;

— (opMuUpOBaHUE MPEJICTABICHUN O MOHATUSAX TPUTOHOMETPUH KaK
MaTE€MaTUYECKNX MOJEISAX, MO3BOJSIONINX OINHCHIBATH MPOLECCHI,
u3ydaemble (PU3MKON, SKOHOMUKOM U APYIrMMU HayKaMHu;

— JaJbHEHIlee pa3BUTUE TIOHATHS JEUCTBUTENBHOIO 4YHCIA IIO-
CPEJICTBOM IPEACTABIEHUS B TPUTOHOMETPUUYECKOU (popMme;

— (QopmupoBaHue yMEHHUH ONpeaensTb U HCCIEOBaTh CBOICTBa
CHUHYyCa, KOCUHYCA, TAHT'€HCA, KOTAHT'€HCA IEUCTBUTEIIBHOTO YHCIIA,
HCIIONIBb3Ysl OJJHO3HAYHOE COOTBETCTBUE MEXKIY TOUYKAMH YUCIOBOM
IIPSAMOM ¥ TOYKAMU OKPY>KHOCTH;

— oO0yyeHue NPUMEHEHHUIO TPUTOHOMETPUUYECKUX TOXKAECTB MpU
BBIYMCIICHUSIX, peoOpa3oBaHUAX TPUTOHOMETPUYECKUX
BBIDAKECHMM, PpELICHUUM  MPOCTEUINUX  TPUTOHOMETPUUYECKUX
YPaBHEHUH, C UCIIOJIb30BAaHUEM JJOKA3ATEIbHBIX PACCYKICHHUM.

Memanpeomemmnboie yenu:

— Dpa3BUTHE  YMEHHU
JEATEIbHOCTH IO

CaMOCTOSITEIILHO
YCBOCHHUIO W

OIpEacIATh Oein
IIPUMCHCHUTIO 3HAHUM
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TPUTOHOMETPUM  KaK  MAaTeMaTU4YeCKOM  MOJEIM  pealbHON
JIEHCTBUTEIIFHOCTH,

¢dbopmupoBaHue HaBBIKOB y4eOHO-HUCCIIEe0BATENbCKON
JIESATEIIBHOCTH, TOTOBHOCTUM K IIOMCKY PEIICHUS IPAKTHYECKUX
3az1ad;

pa3BUTHE YMEHUN OPUEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX
UHpOpMaLUY, KPUTUYECKU OLIEHUBATh MOJIyYCHHYI0 HH(POPMALHUIO,
IIPUMEHSATH €€ B CBOCH JI€ATEIbHOCTH.

Juunocmuovie ueau.

dbopMupoBaHue MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHS HAayKd U OOIECTBEHHOM
IIPAKTHKH;

pa3BUTHE TOTOBHOCTU YYAIlllUXCS K CAMOCTOATEIHHON TBOPUYECKOM
JIeSITEIIbHOCTH;

(hopMHUpOBaHHE HABBIKOB COTPYIHHUYECTBA B Tpollecce Y4eOHOH,
y4eOHO-UCCIIeI0BATENHCKOM, 00IIECTBEHHOM JIeATEILHOCTH.

Vil

TPUT'OHOMETPUYECKHUE YPABHEHUSA

19

VpaBHeHHe COSX=a. YpaBHeHHe SINX=a. YpaBHeHHE
tgx=a. PemeHue TPUTOHOMETPUYECKHX YpPaBHEHUH.
IIpuMepsl pelieHus MPOCTEHIIUX TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

Ilpeomemnvie yenu:

BBEJICHHE TIOHATHIA arcsin a, arccos a, arctg a;

BBIBOI (OpMyNl KOpHEH MPOCTEHIINX TPUTOHOMETPUUYECKUX
YPaBHEHU;

o0yueHue PELICHHIO TPUTOHOMETPUYECKUX YpaBHEHUH,
CBOIMIIMXCS K  aire0OpandeckuM, PpEIICHHUI0  OJHOPOIHBIX
OTHOCHUTEJIBHO CHHYCA U KOCUHYCA YPaBHECHUM;

00y4YeHue PEelIeHUI0 TPUTOHOMETPUUYECKUX YPAaBHEHHI METOJaMu
3aMEHbl HEU3BECTHOTO U PA3JIOKEHHS HA MHOKUTEIH;

3HAaKOMCTBO C METOJOM OLICHKM MHOX>KECTBa 3HAYEHHMH JIEBOH M
MPaBOW YacTe TPUTOHOMETPUUECKOTIO YPABHEHUS,

3HAKOMCTBO CO CIOCOOaMH PEIICHHUs] TPUTOHOMETPUYECKUX He-
PaBEHCTB.
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Memanpeomemnmnuwle yenu.

— paclIMpeHUE CPEJCTB MOJETUPOBAHUSl PEATbHBIX IMPOLIECCOB U
SIBIICHHI;

— ¢opmupoBaHue NpuUEMOB INepexoja OT AHAIUTUYECKOW K rpa-
(dbuueckoit Moeu U 00paTHO;

— pa3BUTHE AITOPUTMHUUECKOTO U JIOTUUECKOTO MBILUICHUS;

— COBEpIICHCTBOBaHUE NPUEMOB TOYHBIX M MPHUOIMKEHHBIX BBI-
YHUCICHUH;

— 3HAKOMCTBO C MaTEMaTUYECKUM TOJKOBAHMEM TOHSITHS TEpH-
OJIMYHOCTH, UMEIOIIEr0 BAXKHOE MUPOBO33PEHUYECKOE 3HAUCHHUE;

— 3HAaKOMCTBO C (DU3MYECKUMHU SIBJICHHUSIMH, OIHCHIBAEMBIMU C
MOMOIIBIO0 TPUTOHOMETPUYECKUX YPABHEHUH.

Jluunocmmuvie yenu:

— COBEpIICHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;

— pa3BHUTHE BBIYUCIUTEIHHON U aJITOPUTMUYECKOMN KYJIbTYPHI;

— pa3BHUTHE TBOPUYECKOW MHUIIMATHUBBI, UCCIEIOBATEIHCKUX YMEHUH,

CaMOKPUTHUYHOCTH.

VI IMOBTOPEHHE 21
Pemenne 3amanmii Ha mpeoOpa3oBaHHME  CTENEHHBIX, IlIpeomemmnoie yenu:
II0Ka3aTCJIIbHbBIX, JIOFapI/I(l)MI/IIICCKI/IX U TPUTOHOMETPHUICCKUX — yMEThb pellarh 3aJaHus TUIa 1’ 5’ 9’ 10 u 11 u3 Z[EMO EI'D
BBIPAYKECHH. Pemenue MPOCTEUIIINX JINHENHBIX, (MpOGUITEHEI YPOBEHB);
KBaJpaTHLIX,  MPpalMOHATLHBIX, p TOKA3aTCIBHBIX 1 — BHazeTh mpuéMamMu pemieHus 3amad tuna 13 w3z JJEMO EI'D
NIOrapuGMUIECKUX  ypaBHEHMH. CUICHHC ~ YpaBHCHUH MOBBIIEHHOTO YPOBHA C OTOOpPOM KOpHEW U3 3aJaHHOTO
MOBBILIEHHOTO YPOBHSA CJII0KHOCTH (kBazpaTHBIX,

MOKa3aTeIbHbIX, HMPPALUOHANBHBIX, JOrapU(PMHUECKHX) C
0TOOpPOM KOpHEW W3 3aJaHHOTO IpoMexXyTKa. PerieHue
TPUTOHOMETPUYECKHUX yYpaBHEHUN 6a30Boro U
MOBBIIEHHOTO YPOBHEH CII0)KHOCTH C OTOOPOM KOpHEH W3
33JJaHHOTO0 IPOMEXYTKa. PelleHne 3agad Ha IPOLEHTHI,
4acTH, JI0JIM, Ha KOHIIEHTPAlMI0, CMECH, CIUIaBbl. Perienue
3aJJaHUI Ha BBIYUCIEHHS W NMpeoOpazoBaHMs MO 3aJaHHBIM

MIPOMEXKYTKA.

Memanpeomemnvle yeau:

— YMEHHE CaMOCTOSITENIFHO ONpPENENSITh IEIH CBOEro OOydYeHHs,
CTaBUTh W (hopmymnupoBaTh JUIsl ce0s HOBBIE 3a/Jayd B y4éOe u
MO3HABATEIIBHON JIEATEIIBHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI
CBOE€H MMO3HABATENLHON NeATEILHOCTH;

— yYMEHHE CaMOCTOSTEIIBHO TUTAHUPOBATh MYTH JOCTHKCHHS TIeNIeH, B
TOM 4YHCJIE aJbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hambosee
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dhopmyam.

a¢hdexTuBHBIE CMOCOOBI pelieHrs YYeOHBIX M ITO3HABaTEIbHBIX
3ajay;

pa3BUTHE YMEHUH CaMOCTOSITEIILHO OCYILIECTBIISTH,
KOHTPOJIMPOBaTh W KOPPEKTUPOBaTh JIEHCTBHS B TpoIiecce
0000IIeHNsI,  CHUCTeMaTH3allMM ¥  PACHIMPEHHUS  3HAHHH,
MIOJTYYCHHBIX B OCHOBHOM IIIKOJIC;

dopmMHupoBaHHE ~ YMEHHMHA  CaMOCTOSITENIbHO  OCYILECTBIIATH,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh CBOIO JESATEIBHOCTH IPHU
BBITTOJIHCHUH 33 JIaHHH.

Jluunocmmuoie ueau:

(I)OpMI/IPOBaHI/Ie OCHOB CaMOBOCIIMTaHHsS B ITPOLECCE BLIIIOJIHCHUA
pa60T Ppa3HOTO YPOBHS CIIOKHOCTH;

pa3BUTHE TBOPYECKHX CIOCOOHOCTEH,
CaMOCTOSITENILHOM 1€ TEIbHOCTH.

HHTYULIUHK, HAaBBIKOB

UTOoIro

136

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

Ne I'naBa/ Conep:kanue MmaTepuasa Kou-Bo | llesn o0yuenust
IL./11. 4acoB
| TPUTOHOMETPUYECKUE ®YHKIIUU 20

O61acTh ompeeneHus u MHOECTBO 3HAYECHUI
TPUTOHOMETpUYECKHX (GYyHKUUH. YETHOCTb, HEUETHOCTD,
MEePUOJUYHOCTh TpUTrOHOMeTpUUeckux (yHkiuil. CBolicTBa
¢byHkuun Yy =cosx u e€ rpadux. CpoiicTBa (yHKIUU
y=sinx u eé rpaduk. CpoiictBa ¢(yHKIMH Yy =1gx U €&
rpaduk. OOpaTHbIC TPUTOHOMETPHYECKUE (YHKIIUH.

Ilpeomemmnowie yenu:

BBEJICHUE MOHATUS TPUTOHOMETPUYECKON (PyHKINH;
dbopMHUpOBaHWE YMEHHH HaxOAUTh OOJACTh OMNpeaeNeHUus |
MHO’KECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIINHA;

o0y4yeHHe HCCIEIOBAHUIO TPUTOHOMETPHUYECKUX (YHKUIUH Ha
YETHOCTh M HEYETHOCTh M HaX0XKJICHHIO Meproia GyHKINY;
W3yYCHHE CBOMCTB (yHKIMA Yy =COSX, y=sinx, Y=tgx,
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y =Ctgx, oOyueHue rpadpukoB  QyHKIMA U
NPUMEHEHHIO CBOMCTB (YHKUMWA TpU PpEHICHUH YpaBHEHHH U
HEPaBEHCTB.

O3HAaKOMJICHHE C OOpPAaTHBIMU TPUTOHOMETPHUYECKUMH (DYHKIHSIMH,
UX CBOMCTBaMU U IpapUKaMH.

HOCTPOCHUIO

Memanpeomemnmnuwle yenu.

3HaKOMCTBO C MaT€MaTU4CCKUM TOJIKOBAHHECM IIOHATHA
NnepuoaANIHOCTH, HMCIOIICTO Ba’>XHOC MHPOBO33PCHUYCCKOC
3HA4YCHUC,

3HAKOMCTBO C (1)I/I3I/I‘I€CKI/IMI/I SABJICHUAMH, OIIMCbhIBAEMBIMHU C
MIOMOIIBIO TPUTOHOMETPUYECCKUX (PYHKIIUH;

3HAKOMCTBO C CHHYCOUJOM Kak TIpauKOM TapMOHHUYECKUX
KoJ€eOaHuii;

3HAKOMCTBO ¢  (opMmylnaMHd,  TMO3BOJSIOIIMMHA  HAXOHTh
npuOIMKEHHBIE 3HAYeHHs SINX W COSX, C  TIOMOIIBIO
MHOTOYJICHOB.

Juunocmmuoie uenu.

pacIIMpeHne npeacTaBIeHU 0 B3aUMHO OOpaTHBIX JEHCTBUSIX;
pa3BUTHE BBIYUCIUTENbHOM, aJTOPUTMUYECKOM U rpaduueckoit
KYJIbTYpBHI;

pa3BUTHE TBOPYECKON MHHULIMATHUBBI, UCCIEIOBATEIbLCKUX YMEHHUIA,
CaMOKPUTUYHOCTH.

IMPON3BOJHAS U EE TEOMETPUUECKHN
CMBICJI

19

[TpouzBoanas. [IpousBoaHas crenennoit ¢pynakuun. [IpaBuna

Qg QepeHIMpoBaHuS. IIpousBoaHbIe HEKOTOPBIX
aneMeHTapHbIX  (QyHKuud.  ['eomerpuueckuit  cMbIC
IIPOU3BOJHOM.

Ilpeomemmnuwie yenu:

3aBepiIeHne (HOPMHUPOBAHUS MPEACTABICHHUS O MPEAEIe YHCIOBOM
MIOCJIEIOBATENBHOCTH;

3HaKOMCTBO C TMOHATUSAMH Tpeaena (yHKIMM B TOYKE U Ha
OECKOHEYHOCTH, M acUMOTOTaMM Trpaduka QyHKIUH, CO
CBOICTBaMHU NpeAeoB PYHKIIHIA;

¢dbopmupoBaHUEe TpagUUECKOro MPEJCTAaBICHHUS O HENPEPHIBHOCTH
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byHKINH,

o0yuyeHHE BBISBICHUIO HEMPEPBIBHBIX (YHKIUI € OMOpoil Ha
OTpeieIeHne HEeMIPEephIBHOCTH (DYHKIIMH (B TOUKE; HA HHTEpPBAJIE);
3HAaKOMCTBO C IOHSTHEM IPOU3BOAHON (yHKIMM B TOUKe U €€
(U3NYECKUM CMBICIIOM;

dbopmMHpoBaHHE HAYAIBHBIX YMEHHH HAXOAWUTh MPOHU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIHUN HA OCHOBE OIMPEICICHHSI POU3BOIHOM;
BIIaJICHUE IIpaBUJIaMU T depeHpoBaHus CYMMEBI,
NPOM3BEACHUS W  YaCTHOTO JABYX  (DYHKIMH, BBIHECEHUS
IIOCTOSIHHOT'O MHOXKMTEJIS 33 3HAaK IPOU3BOIHOM;

3HaKOMCTBO C Au(QepeHnrpoBaHUEM CIOXHOW (YHKIMH U
MPaBUIIOM HaXOXKACHUS TIPOU3BOJHON 00paTHON (QYHKIINY;
0o0y4yeHHE HCII0JIb30BaHUIO (OPMYJIbl IMPOU3BOAHOM CTENEeHHOU

dynkiun f (X) =xP s nmroGoro gelcTBUTENBHOTO YKCIa D

dbopMHpOBaHHE YMEHHUS HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX
byHKIHi;

3HAKOMCTBO C T€OMETPUYECKUM CMBICIIOM ITPOU3BOJIHOM, 00yUueHHe
COCTaBJICHUIO ypaBHEHHUs KacaTelbHOM K rpaduky (yHKUUH B
3aJaHHOM TOYKE.

Memanpeomemmnuwie yenu:

UCIIONIb30BaHNWE  (U3MYECKOTO  CMbICJIAa  MPOU3BOJHOW  JUIs
ONpeAeIeHUs CKOPOCTH ABUKECHUSI MATEPUAIBHON TOUYKH B JaHHBIN
MOMEHT BPEMEHU;

YCTAHOBJICHHE CBSI3U MEXJy 3HAUEHUEM MPOU3BOAHON (YHKIMH B
JTAaHHOM TOYKE M TAHTE€HCOM YIJIa KacaTeJbHOW, NMPOBENEHHOU K
rpaduKy GYHKIMH B JAHHOM TOUKE;

(dhopMHUpOBaHKE TTOHATHS MPeJIea MOCIeI0BATEIFHOCTH TIIOMAICH

MMpaBUJIbHBIX 2n - YTOJIbHUKOB, BIIMCAHHBIX B OAWH 1 TOT K€ KPYT.

Jluunocmmuoie uenu.

BOCIIMTAHUC MATPUOTU3MA, TOPAOCTH 34 CBOIO PO,Z[I/IHy Ha IIpUMEpe
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KU3HU M JCSITEIbHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMaTHKOB
(JIobauerckuii H.I1.);

— pa3BuUTHE abCTPaKTHOTO MBIILICHHUS, (dhopMupoBanue
MpeJICTaBICHU O OECKOHEYHO OONBIIMX U OECKOHEUHO MalbIX
BEJIMYUHAX;

— Pa3BUTHUEC TBOPYECCKUX CHOCO6HOCTCI>1, HHTYWUIIMKM, HAaBbIKOB
CaMOCTOSATEILHOM JACATCIIbHOCTH.

INPUMEHEHMUE ITPOW3BOTHOM K
WCCJIEJJOBAHUIO ® YHKIIUAI

19

Bospactanne wu  yObiBaHMe (QYHKIUH. ODKCTPEMYMBI
¢ynkuuu. [IpuMeHeHWEe TMPOW3BOAHOM K TOCTPOSHUIO
rpadukoB ¢pyHKIui. Hanbomnpinee 1 HauMeHbIIIee 3HAYCHUS
¢bynkun. BeimykinocTts rpaduka GyHKIUU, TOUKH 1Teperuoa.

Ilpeomemmnuvie yenu:

— oO0yyeHue NPUMEHEHUIO JOCTATOYHBIX YCJIOBUM BO3pacTaHUs U
yObIBaHUS JJI1 HAXOXJIEHUS IPOMEKYTKOB MOHOTOHHOCTH
byHKINH,

— 3HAKOMCTBO C TIOHSATHSIMH TOYEK OJKCTpemyMma (QyHKIUH,
CTallMOHAPHBIX M KPUTHUYECKUX TOUYEK, C HEOOXOIUMBIMH U
JIOCTaTOYHBIMU YCJIOBUSMU 3KCTpeMyMa (pyHKIUHY;

— oO0yuyeHue NoUcCKy (BBIYMCIEHUIO) TOYEK IKCTpeMyMa (PYHKIIHH;

— oO0yyeHue HaxOXJACHUIO HauOOJbIIEr0o M HaUMEHBIIET0 3HAYEHUH
(GYHKIIUH C TOMOIIBIO TPOU3BOJIHOM;

— 3HAKOMCTBO C TIOHSATHEM BTOPOH IPOU3BOAHOM (GYHKIHMU U €€
(UBUYECKUM CMBICIIOM;

— TIPUMEHEHHWE anmnapara BTOPOM NPOM3BOAHOM MJI HAXOXKACHHUSA
MHTEPBAJIOB BBIYKJIOCTH M TOUEK nepernda GpyHKIuy;

— (¢opMupOBaHUE YMEHUS CTPOUTH rpapuKu PyHKINH-MHOTOUJICHOB
C IOMOIIBIO TIEPBOU IMMPOU3BOIHOM U BTOPOH IIPOU3BOJIHOM.

Memanpeomemmnoie yenu:

— (¢opMupoBaHHE TPEIACTaBICHUNH 00 OSKCTpeMalbHBIX 3ajayax
(3a1auax Ha ONTHMHU3AIIMIO) B HAYKE, SKOHOMHKE, IIPOU3BOICTBE;

— oOydeHue MeTOAaM  pelIeHus  3aJad  Ha  HaxOXJEHHe
MHOTOYTOJIbHUKOB ~ HauOOJbIIEH  IUIOMIAJH, BIMCAHHBIX B
OKPY’KHOCTB;
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— oOydeHHE MeETOJaM pEIICHHUS 3a/a4 Ha HAXOXJICHUE BBICOTHI
KOHyca HamOousbmero o0bEMa, BIUCAHHOTO B cdepy 3alaHHOTO
panuyca;

— o0ydYeHHe MEeTOoJlaM pEIICHUS TPUKIAIHBIX 3a/1a4, CBSA3aHHBIX C
UCCIIC/IOBAHHEM XapaKTEPUCTUK TMPOIIECCOB, NPOTEKAIUX B
¢usuke, OHWOJOTHH, XUMHHU, SKOHOMHKE W HWHTEPIPETUPOBATH
MIOJTyYCHHBIC PE3YJIbTATHI.

JIuunocmmnule yenu:

— BOCIHMTaHHUE NAaTPHUOTHU3MA, TOPAOCTH 3a CBOO PomuHy Ha mpumMepe
JKU3HU U JISATEIBHOCTH OTEYECTBEHHBIX YYEHBIX — MaTEMaTHKOB
(YeOwimes I1.J1.);

— Ppa3BUTHC AHAIMTHYECKUX CIIOCOOHOCTEH W HWHTYUIIMH B XOC
peIIeHHs 33/1a4 Ha ONITUMHU3AIIHIO;

— pa3BUTHE BBIYMCIUTEIBHON, AJTOPUTMUYECKON U TpaduvecKoit

KYJIbTYpBI.
v HUHTEI'PAJI 14
[TepBooOpasnas. IlpaBuiia HaxoXIeHUsS TEPBOOOPA3HBIX. Ilpeomemmnuwie yenu:
[Inomane  KpUBONMHEMHOW  Tpameuud W HMHTErpail. — O3HAaKOMJIEHME C  TOHATHEM  THepBooOpa3HOH, oOydeHue
Brruucnenne uaterpanos. Beruucnenue miomanei guryp c HaXO0XKJAEHUIO nepBooOpa3zHo TS CTEMEHHOM 31

IIOMOINBIO  HMHTCEIPAJIOB. HpI/IMeHeHI/Ie HpOHSBOHHOﬁ u
HHTCrpajia K peICHUIO MPAKTUYCCKUX 3aaa4.

TPUTOHOMETPUUYECKUX (DYHKLUH;
— O3HAKOMJIEHHME C TIOHSATHEM MHTEIPUpPOBaHMS U OOydeHue

MPUMEHEHUIO TIPaBUJ  WHTETPUPOBAHUS TPU  HAXOXKJIECHUU
NepBOOOPA3HBIX;
— (dopmupoBaHue TOHSITHS KPUBOJIMHEHHON Tpanenny,

03HAKOMJICHHE C TIOHSITHEM OMPENEIEHHOTO MHTErpasia, 00yueHue
BBIYHMCIICHUIO TUIOIIAAM KPUBOJIMHENHOM Tpaneuuu B MPOCTEHIINX
CITyJasx.

Memanpeomemmboie yenu:

— BBIsIBIIGHUE (QUTYp, OTrPAaHWYCHHBIX JAaHHBIMH JIMHUSIMH, U
HaxO0JKJICHUE TIIoMmaaen dTuX Quryp;

— TpPUMEHEHHWE WHTErpajoB Juis BbBoja GopMynsl  00bEMa
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HAKJIOHHOH NPU3MBI, IUPaMHUIbI, KOHYCa;
— TPUMEHEHHUE WHTETPAJIOB IJIs pelIeHus] GU3NIECKUX 3a/1a4;
— PCIICHME 3a7a4 Ha JBUKECHUE C IPUMEHEHUEM HHTETPAJIOB.
Juunocmmnule yenu:

— pa3BUTHE BBIUUCIUTEIBHOU U aJITOPUTMUYECKOHN KYJIbTYPHI;
— pacHMpeHue MPeJCTaBICHUN 0 B3aMMHO OOPaTHBIX JIEHCTBUSIX.

KOMBHUHATOPHUKA.

12

IIpaBuno mpowusBeneHus. IlepecraHoBkH.
Coueranus u ux cpoiicrsa. bunom Herorona.

Pasmerniennus.

Ilpeomemmnvie yenu:

— OBIQJICHHE OIHWM W3 OCHOBHBIX CpEJACTB TIOJCYETa YHCIIa
pa3IMYHBIX COEIMHEHNIT (KOMOMHATOPHBIM MIPABUIIOM
MIPOU3BEICHUA);

— 3HAaKOMCTBO C TIEPBBIM BUJIOM COCIMHEHUH — TIEpPECTAaHOBKAMH;

— JIGMOHCTpAIisl MPUMEHEHUS TpaBUjia MPOU3BEACHUS TIPH BHIBOJIC
(OpMYyIIBI YUCITa TIEPECTAHOBOK U3 N 3JICMCHTOB;

— BIIAQJICHUE TOHATHEM pPa3MEIIEHUs M3 M 3JIEMEHTOB 1o N. 3HATh

dopmyny s BbUMCIeHHS Al - YHCIa pasMelleHHH W3 M

3JIEMEHTOB 110 N, yMETb NPUMCHATH eé IIpu pCHICHUU 3ada4;
— BJaJeHHE IMOHATHEM COYETaHHH oe3 HOBTOpeHI/Iﬁ 13 m 3JICMCHTOB

no n. 3HaHue QopMmynsl A BeMHCACHHS Cl - UHcIa

BCEBO3MOXKHBIX COYETAaHMH U3 M DJJIEMEHTOB IO N, YMEHHE
IIPUMEHATH €€ PU PELICHUH 3a/1a4;

— yMEHHE pacKjaJblBaTh CTeNneHb OnHoMa 1o ¢opmyine HproToHa
IpU HAXOXJICHUH OMHOMMAIBHBIX KOI(PQPHUIMEHTOB C MOMOIIBIO
TpeyroiabHuka Ilackansa. [IpumMeHSTH MONydeHHBIE 3HAHUS TPHU
pelIeHnN 3a1au.

Memanpeomemnmnule yenu:

— 3HAKOMCTBO C  pPOXJEHHEM KOMOMHATOPHUKM Kak HayKH,
MO3BOJISIONIEN aHAIU3UPOBATh F'OJIOBOJIOMKH M a3apTHBIE UTPHI;

— TIpUMEHEHHEe KOMOMHATOPHBIX METO/OB B CTAaTHCTUKE, T'€HETHKE,
JMHTBUCTHKE, NIPU PELIEHUM TPAHCHOPTHBIX 3ajad, IpH CO3JaHUHU
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U ICKOJIMPOBaHUS HU(PPOB, B HHPOPMATHKE U JIp.
Jluunocmmuuvie yenu:

— Ppa3BUTHE aHAJTUTUYECKUX CIIOCOOHOCTEN U UHTYHIINH,
— UHTErpUpOBaHHE B JIMYHBIA ONBIT HOBOH, B TOM 4YHCIE
CaMOCTOSITENILHO MOJTYYeHHON HHPOPMAIIH.

Vi

3JIEMEHTbBI TEOPUU BEPOSITHOCTEM

12

CoOpitusa. KomOunanuu coObiTuii.  [IpoTHBOMOIOXKHBIC
coObITHs. BeposiTHOCTD coObITHS. ClI0)KEHNE BEPOSTHOCTEH.
He3aBucumble  cOOBITHSA. YMHOXKEHHUE  BEPOSTHOCTEH.
Cratuctudeckast BEpOSITHOCTb.

Ilpeomemmnoie yenu:

— 3HAKOMCTBO C pAa3IMYHBIMH BHJIAMHU COOBITHH, KOMOHMHAIUSIMH
COOBITHI;

— BBEJCHHE IMOHSATHS BEPOSTHOCTH COOBITHUS (B KIACCUYECKOM
MOHUMAaHUU) U O0y4YeHHE HaXO0XKJIEHUIO BEPOSTHOCTU CIy4ailHOro
COOBITHSI C OYEBHUTHBIMH OJIATOTIPUSATCTBYIOIIUMHU UCXOAMH,

— 3HAaKOMCTBO C TEOpEMOMl O BEpPOATHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHI M €e NMPUMEHEHHWEM, B YaCTHOCTU MpH
HaXO0X/EHUU BEPOATHOCTH IIPOTUBOIIOJIOKHOTO COOBITHUS;

— 3HAaKOMCTBO C TEOpPEMOMl O BEpPOATHOCTH CYMMBI JBYX
MIPOU3BOJILHBIX COOBITHH;

— UVHTYUTHUBHOE BBEJICHUE TIOHATHUS HE3aBUCUMBIX COOBITHIA;

— o0ydeHHe HaXOXICHHIO BEPOSTHOCTH TPOU3BEJEHHS JH000ro
Yrclia HE3aBUCUMBIX B COBOKYITHOCTH COOBITHIA;

— 3HaKOMCTBO ¢ ¢opmynoit bepHymim, maromeil BO3MOXKHOCTH
HaxOJIUTh BEPOATHOCTH PA3HOOOpPa3HBIX KOMOWHAIIMA COOBITHI B
CepUsX OJHOTUIIHBIX OIBITOB, B KaXJOM H3 KOTOPBIX
¢dukcupyeMoe coobITHE TNOO0 MPOUCXOIUT, TUOO HE MPOUCXOIUT.

Memanpeomemmnuvle yenu:

— yMEHHE BBIYHUCIATH BEPOATHOCTH COOBITHI B pPEATbHOM KU3HH;

— (dopmupoBaHME  TPEACTaBICHUH O  MeTojgax  0OpaboOTKH
nH(pOpMaLINH.

Juunocmmnuie yenu:

— (opmupoBanue MHUPOBO33PCHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO HayKH;
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— BOCIIUTaHUE MMaTPUOTH3Ma, TOPJOCTH 3a cBOIO PoauHy Ha mpumepe
KM3HU U JCSITEIBHOCTH OTEYECTBEHHBIX YUEHBIX — MAaTEMaTHKOB
(MapkoB A.A., JlanynoB A.M., Konmoropos A.H., Xunuun A.4.,
I'menenxo b.B.);

— pa3BUTHE CIOCOOHOCTH M TOTOBHOCTU BECTH AMAJIOr C APYTUMH
JIFOBMHU B TIPOLIECCE COBMECTHOMN JEATEIbHOCTH.

Vil

CTATUCTHUKA

10

Cnyuaitnsle BenuuuHbl. LleHTpanbHble TeHaeHUUU. Mepbl
pasbpoca.

Ilpeomemmnuvie yenu:

— ¢opMupoBaHUE MOHITUS CIy4ailHOW BETUYMHBI, IPEACTABICHUS O
pacupeneneHnyd 3HAaYeHUM OUCKPETHOM CIy4yallHOM BEJIMYMHBI B
BU/JIE YACTOTHOM TaOIMILIbI,

— BBEJCHHE TIOHATHSA TEHEPaTbHOM COBOKYMHOCTH U BBIOOPKH,
JEMOHCTpAIMs IPUMEPOB PEMPEe3CHTATUBHBIX BHIOOPOK 3HAUCHUI
CIIy4ailHON BEJIMYMHBI;

— ¢opMupoBaHUE TPEACTaBICHUNH 00 OCHOBHBIX IICHTPAIbHBIX
TEHJICHUUSAX: MOJE, MEIHAHE, CPEAHEE U YMEHHUs UX HaxXOJUTh B
yueOHBIX BbIOOpKaAX;

— oOyuyeHuEe TPEACTABICHUNH O MATEeMAaTUYECKOM OXUJAHUH U
YMEHUH BBIYUCIATH MaTeMaTHYEeCKOE OKHUJIAaHME CllydailHOU
BEJTMYMHBI C KOHEUHBIM YHCIIOM 3HAYEHUI;

— BBEJCHHE OCHOBHBIX Mep pa3dpoca 3HAUYCHHH choy4dailHOU
BEJIMYMHBL: pa3Max, OTKJIIOHEHHE OT CPEIHETO, IUCIIEPCHIO.

Memanpeomemmnuwie yenu:

— paclIMpeHUE CPEICTB MOJEITUPOBAHUS peaJbHBIX MPOLECCOB HU
SIBIICHHIA,

— 3HAKOMCTBO C MPUMEHEHUEM 3HAHHWH O CIy4yalHBIX BEJIMYHMHAX B
pELIeHUU TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Juunocmnvle yenu:

— paclIMpeHue NpeACTaBICHUN O YUCIOBBIX MHOXKECTBAX;

— Ppa3BUTHE TOTOBHOCTH K caMO0Opa30BaHUIO Ha MPOTSHKEHUH Bcel
JKW3HHU, KakK YCJIOBHUIO YCHEIIHOIO0 JOCTHXKEHMSI TOCTaBIEHHBIX
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1eseil B BBIOpaHHOU chepe AesITeIbHOCTH.

VIl

SAK/IIOYUTEJIBHOE IIOBTOPEHME  KVYPCA
AJITEBPbBI n HAYAJI AHAJIN3A ITPH
MOJAIOTOBKE K MTOIOBON ATTECTAIIMM 110
MATEMATHKE

30

Pemenne npocrevimx IMHEMHBIX, KBaIPaTHBIX,
palnMoHaIBHBIX, IOKA3aTENbHbIX U JIOTapu(PMUIECKUX
HepaBeHCTB. PelieHre HepaBEeHCTB MOBBIIIEHHOTO YPOBHSI
CJIO’KHOCTH (KBaJIpaTHBIX, NOKAa3aTEIbHbIX,
HppalUOHATIBHBIX, JIorapupmuueckux). Pemenue cucrem
HEPABEHCTB MOBBIILIEHHOTO YPOBHS CII0KHOCTH
(KBaJpaTHBIX, OKA3aTEJIbHbIX, PALIUOHAJIBHBIX,
norapudmudeckux ). UreHune rpad)ukoB 3aBUCUMOCTEH,
MHTEepHpeTanus nHPOPMAaLUH, IPEICTABICHHON Ha HUX,
yMeHHUe Jies1aTh BbIBO/bl. IHTepnpeTanus nHpopmanuu,
[IPE/ICTaBICHHON Ha uarpaMMax U yMEHHE JeJ1aTh BbIBOJIbI.
I'eomerpuueckuil ¥ GpU3NIECKUNA CMBICI IPOU3BOIHOM.
[IpumeHeHne NPOU3BOAHOM K HCCIEIOBAaHUIO (PYHKIHM.
Pemenne 3amau Ha nBukeHHeE. JIBM)KEHHE NPOTSHKEHHBIX
ten. JIBuxenue mo Boae. CpenHsisi CKOpPOCTh. 3ajaud Ha
IIPOU3BOIUTENBHOCTh. Pemenue 3anad Ha temy: «llonsArne
BepoATHOCTH. [lpakTHueckue 3agaum Ha BBIYUCIECHUE
BeposiTHOocTe.  [Ipocreifmme mpaBuina U (opMydbl
BBIYMCIICHHS BEPOSITHOCTEW». Pemenne 3a1ad Ha POLIEHTHI
C DKOHOMHYECKHUM COZepKaHuEM. MeToibl penieHus 3a1ad ¢
napaMerpamu (aHaIUTUYECKUH, rpapuueckuii). Y paBHEHUS:

KBaJpaTHBIE, UPPALMOHAIIBHEIE, [IOKa3aTeIIbHbIE,
JorapugMuuecKue, TPUroHOMETPUYECKHE.
HepaseHncrsa: KBaJpaTHEIE, [I0Ka3aTeIbHBIC,

norapudmuueckue. PemieHue 3amad Ha 1€IMMOCTb, 3a/1a4 C
L[E€JI0YMCIEHHBIMA HEN3BECTHBIMH.

Ilpeomemmnoie yenu:
— yMeThb pemiath 3amanus tana: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3

nemMoHcTpanronHot  Bepcun  (JJEMO) EI'D  (npodwunbHblit
YPOBEHB);

— BIaAeTh npuéMamu pemeHus 3amad tama 13, 15, 17, 18, 19 wu3
JEMO EI'D.

Memanpeomemmnuwie uyenu:

— YMEHHE CaMOCTOSITEJIbHO ONpPENENsTh LEIM CBOEro oOyudeHus,
CTaBUTh M (HOPMYIHPOBATH JJsi ceOsl HOBBIE 3amaud B yu&Oe u
[IO3HABATEJILHOM JEATENbHOCTH, pa3BUBAaThb MOTHUBBI M HHTEPECHI
CBOEH N03HABATEIbHON JESTENBHOCTH;

— YMEHHE CaMOCTOSTENBHO IUIAHUPOBATh IIyTH JOCTUKEHUS LENIEH, B
TOM 4YHCIIe aJIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee
3¢ (deKkTUBHBIE CIOCOOBI pelIeHHs YYeOHBIX M I03HABaTEJIbHBIX

3ajad4;
— pa3BuUTHE YMEHUH CaMOCTOSITENILHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBATh JEHCTBHS B Ipolecce
0000I1IeHNs,  CHUCTeMaTH3alMM M PACHIMPEHHMs  3HAHWIH,
MOJIYYEHHBIX B OCHOBHOI IIIKOJIE;
— (QopMmupoBaHHMEe  yYMEHHUH  CaMOCTOSITEIbHO  OCYIIECTBIATH,

KOHTPOJIUPOBaTh M KOPPEKTUPOBATh CBOKO JIEATEIBHOCTh MpHU
BBITIOJTHEHUH 3aJ]aHHIL;

Juunocmnvle yenu:

— (opMupoBaHHE OCHOB CAMOBOCIIMTAHUS B MPOIECCE BBHITIOTHEHUS
paboT pa3HOTO YPOBHSI CJIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH,

HWHTYULIUHU, HABBIKOB
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CaMOCTOSATEILHOM JACATCIIbHOCTH.

UTOIro

136

I'eomerpus, 10 k1ace

Ne I'naBa/ Conep:kanue MaTepuasa Kou-Bo | Ilesin 00y4eHust
IL./11. 4acoB
[ MOBTOPEHUE. BBEJIEHUE B IPEJMET 10

TpeyrosnbHuky, KJIaccuuKaus TPEYTrOJIbHUKOB,
3aMeyaTeslibHble JIMHMM ¥ TOYKM B  TPEYroOJIbHUKE.
PaBHOOEIpeHHBII M PaBHOCTOPOHHMM TPEYrOJbHUKU HX
cBoiictBa. OKpYKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKPY>KHOCTb, OITMCaHHAas OKOJIO TPEYTOJIbHUKA.

PaBeHcTtBO M momoOue TpeyronbHUKOB. CpenHss JIMHUSA
TPEYrOJIbHUKA. [IpsimoyronbHbIE TPEYrOJIbHUKH.
Tpuronomerpuyeckue GyHKIUH OCTpbIX yrioB. [lmomans
TPEYrOJIbHUKA.

YeTbIpEXyroNbHUKH, KiIaccU(UKAIUSA 4YeThIPEXYTOIbHHUKOB,
CBOMCTBA U MPU3HAKHU MapaJljIeorpaMMa, NpsIMOYTOJIbHUKA,
KBajpaTa, poMm0Oa. Tpanenus, cpeHss JUHUS TPaNeIUH.
OKpy»KHOCTb, BIIMCAaHHAs B YETBIPEXYTOJIbHUK.
OKpy>KHOCTb, OINHCAaHHAs OKOJO  YEThIPEXYTrOJbHUKA.
@opMyIIbI IIOMALEN YETHIPEX YT OJIBHUKOB.

OKpyXHOCTB. YTJIBI U OTPE3KH, CBA3AHHBIE C OKPY>KHOCTBIO.
IIpenmer  crepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.
HekoTopsie ciencTBus U3 akCuoM.

Ilpeomemmnvie yenu:

CUCTeMAaTH3allMsl 3HAHUH O TPEYrojbHUKAX, IPUMEHEHUE CBOWCTB
MeauaH, OMCCEKTPUC, BBICOT JUIS pELIEHMS 3a/1a4;

BJIAJICHUE IIOHATHEM «TE€OMETPUYECKOE MECTO TOUYEK», YMEHHE
NPUBOANUTE MpUMEPHl. YMeHHe (OpMYIHPOBATh U JIOKa3bIBAaTh
CBOICTBA M MpPHU3HAKU PABHOOEIPEHHOIO M PABHOCTOPOHHETO
TPEYrOJIbHUKOB;

YMEHHME JIOKa3blBaTh, YTO B TPEYrOJbHUK MOXHO BIIHCATh
€IMHCTBEHHYIO OKPY)KHOCTb U OKOJIO TPEYroJbHUKAa MOYHO
ONKCATh EJUHCTBEHHYIO OKPYKHOCTB;

yMeHue (OpMyIHpOBaTh IPU3HAKU DPABEHCTBA M IMOA0OHS
TPEYrOJIbHUKOB, CBOMCTBA CPEHEN JINHUMY;

YMEHHE BBIPaKaTh CTOPOHBI MPAMOYTOJIBHOIO TPEYTOJIbHUKA Yepe3
OJIHY U3 JIaHHBIX CTOPOH U OCTPBIN yTroJl;
YMEHUE BBIBOJUTH  (OPMYJIBI  JUIs
TPEYrOJIbHUKOB;

yMeHue GopMyJIMpOBaTh CBOMCTBA M MPU3HAKHU Mapalljiesiorpamma,
PsIMOYTOJIbHMKA, KBaJipaTa U poM0a;

HAXOXJIEHUS IUIOIIAIU
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— yMeHHuE BbBIBOAUTH (GOpPMYNy I HAXOXKIEHUS [UIMHBI CpenHein
JIMHUU Tpanenuu;

— yMeHue GOPMYIHUPOBATH YCIOBUS, TPHU KOTOPHIX OKPYKHOCTH
MO>KHO BIHUCaTh B YETHIPEXYTOJIBHUK U OMKCATH OKOJIO HETO;

— YyMEeHHE BBIBOAUTH (QOpMyJbl IUIOMIAJIEH MOPSAMOYTOJbHUKA,
KBaJipaTa, napauienorpaMmma, pomoa, Tparneiuy;

— yMeHue (HOpMYIHpPOBATh M JOKA3bIBATh TEOPEMbI O BITMCAHHBIX
yriax, o0 yrie Mexay KacaTelbHOW M XOpJod, 00 oTpe3kax
MEPECEKAIOMINXCS  XOpJ, O KBaJapare KacaTeJbHOW. YMEHUue
BBIBOJUTH (OPMYINIBI [Jii BBIYUCICHHUS YIIIOB MEXAY JABYMs
CEKYIIUMHU, TPOBEIEHHBIMU U3 OJTHON TOUYKH;

— YMEHHUE MEePEeUUCIsIiTh OCHOBHBIE (UTYPHl B IPOCTPAaHCTBE (TOUKA,
npsiMasi, TIOCKOCTh), (hOPMYIUPOBATh aKCUOMBI 00 MX B3aHMHOM
PAaCIOJIOKEHUU W WJUTIOCTPUPOBATH STH aKCHOMBI MIPUMEpPaMH U3
OKpY’Karolllel cpeasl;

— yMmeHue (QOpMyIHpOBaTH W JIOKa3bIBaTh TEOPEMY O IUIOCKOCTH,
MPOXOIAIICH Yepe3 MPSAMYI0 M HE JEeXKallyl0 Ha HEW TOYKYy, U
TEOpPEMY O ILIOCKOCTH, NPOXOIALIEH Yepe3 JBe IEepeceKaroluecs
MpsIMBIE.

Memanpeomemnuie yenu:

— TOATOTOBKA K TNPUMEHEHHUIO 3HAHWW 10  TUIAHUMETPHH,
MOJIYYCHHBIX B OCHOBHOHM IIIKOJIE, K HM3YYCHHIO CTEPEOMETPHH,
TPUTOHOMETPUH, MATEMATUYECKOTO aHAIN3A;

— pa3BUTHE yMEHUH CaMOCTOSITEIIbHO OCYIIECTBIISTh,
KOHTPOJIUPOBAaTh U KOPPEKTHPOBAThH JIEUCTBUS B Tpollecce
0000mIeHus,  cUCTeMaTH3allid W pacIIUpPeHHs  3HAHUM,
MOJTYYCHHBIX B OCHOBHOM IIIKOJIE;

Juunocmnule yenu:

— CcHUCTeMaTu3alus 3HaHWM 1O T[JIAHUMETPUHU, TIOJYYEHHBIX B
OCHOBHOHM  mmikone, g d3()QPEeKTUBHOTO OCBOEHHUS  Kypca
CTEPEOMETPUU U YCTHENIHOW moAroToBku K EI'D mo mpoduibpHOI
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MaTEeMaTHKe;

— pa3BUTHE TOTOBHOCTH K CaMOOOPa30BAaHUIO HAa MPOTSHKEHHH BCEH
JKU3HH, KaK YCIOBHMIO YCHEIIHOTO JOCTHXKECHUS IIOCTABICHHBIX
1esei B BEIOpaHHOU cepe AeITeNbHOCTH

— pacummMpeHue NpeACTaBICHUN 00 aKCHMOMAaTHYECKUX MOCTPOCHHUSX
reoMeTpUU (HayqYHOH TEOpUN).

HAPAJUIEJIBHOCTD IIPSIMBIX U INIOCKOCTEN

16

[TapajienpHOCT,  IPSAMBIX, HOPAMOM M IUIOCKOCTH
(mapajuienbHble  NpsIMbIE B IPOCTPAHCTBE, IPU3HAK

IapajuIeIbHOCTH IIPSIMBIX B MPOCTPAHCTBE).
[lapamnenpHOCT  NIpAMOM M IIOCKOCTU.  B3aumuoe
pacIosioxeHue IIPSIMBIX B IIPOCTPAHCTBE.

CkpemmBaromuecss npsiMble. YTJIbI C COHANpPaBIIEHHBIMU
CTOpOHamMHu. B3auMHOE€  pacnoyio)K€HUE  MPSIMBIX B
MPOCTPAaHCTBE. Yron Mexay npsaMmbIMU. IlapanienbHble
miaockoctd.  CBoWcTBa  MapajuICNIbHBIX — TJIOCKOCTEH.
Terpasap.  Ilapamnenenunen.  IloctpoeHue — cedyeHui
TeTpadaApa U napajieenunesaa.

Ilpeomemmnuvie yenu:

— ¢opMupoBaHUE MOHITUS MapaJUIENbHBIX IPSIMbBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MapaICNIbHBIX MPSIMBIX;

— (opmMupoBaHHUE MIPEACTABICHHUS O BO3MOXKHBIX CIy4yasxX B3aWMHOIO
pacIoNa0KEHU MPSIMOM U TIIIOCKOCTH;

— JIOKAa3aTejIbCTBO YTBEPKIACHUN O MapajuieIbHOCTH MpsAMON U
IIJIOCKOCTH (CBOMCTBA M MPU3HAK);

— (opmMupoBaHHUE MPEACTABICHUN O BOZMOXHBIX CIydasX B3aUMHOTO
PaCIOJIOKEHUS ABYX MPSIMBIX B IPOCTPAHCTRE,

— BBEJCHHME MOHATUS CKPEHIMBAIOIIUXCA MNPSIMBIX, JT0Ka3aTEIbCTBO
TEOPEMBI, BBIPAKAIOIIEH MPU3HAK CKPEHIMBAIOLIUXCSA MPSIMBIX, U
TEOpEMbl O  IUJIOCKOCTH, TMpOXOJAIed uepe3 OAHY U3
CKPELIMBAIOMINXCS MPAMBIX NapaJIeIbHO IPYrOu MPsSMOH;

— BBEJICHHE TIOHATHS COHANpPABJICHHBIX Jy4eHd, JOKa3aTeIbCTBO
TEOpeMBI 00 yriiax ¢ COHANPaBICHHBIMH CTOPOHAMU;

— (dopmupoBaHue MTOHATHS napajieIbHbIX IJIOCKOCTEH,
JIOKa3aTeIbCTBO ~ YTBEPXKJICHWSI O TpU3HAKE U  CBOMCTBax
napajuieIbHbIX JIOCKOCTEH;

— (opmupoBaHHE TIPEACTABICHUIN O TETpadpe U Mapaylieienunese,
JIEMOHCTpAIMsl Ha 4YepTekax ¢ MOJENAX UX DIIEMEHTOB,
n3o0paxkeHne HSTUX (UTYp Ha pPHCYHKaxX, WJUIIOCTpAIUsS C HUX
MTOMOIIBIO PA3JIUYHBIX CITy9aeB B3aUMHOTO PACIIOJIOKEHUS TTPSMBIX
U TUIOCKOCTEW B MPOCTPAHCTBE, JOKA3aTEIbCTBO YTBEPKIAEHUS O
CBOICTBAax MapasulesIenuIea;
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— BBEJCHHE IIOHATHUSA CEUYEHUS, IOCTPOCHHE CEUEHUH TeTpasapa
(mapannenenuriesa), aHalIu3 BO3MOXKHBIX BHJOB  CEUCHMHIA,
3HAKOMCTBO C METOJIaMHU ITOCTPOCHUSI CEUCHU.

Memanpeomemnmnuwle yenu.

— yMEHHE paclo3HaBaTh Ha YEPTEXKaX, MOJIETSAX U B PECATBHOM MHUpPE
reoMeTpHUeCKue GUTyphl U Teja (MHOTOTPAHHHUKH), PUMEHSATh UX
CBOIICTBa NPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

Jluunocmmuvle yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpAKEHHSI W MBIIUICHUS MpU
M3y4YE€HUU MHOTOIPAHHUKOB U UX CEUCHUM.

HNEPINEHIUKYJSIPHOCTD NIPSIMBIX U
IJIOCKOCTEM

18

IlepnenukynspHeie psiMbIE B IIPOCTPAHCTBE.
[TapamtenpHble NpsIMbIE, NIEPIEHIUKYIISPHBIE K IUIOCKOCTH.
[Ipy3Hak NEpHNEHAUKYISIPHOCTH TNPSAMONM UM  IUIOCKOCTH.
Teopema 0 nOpsAMOM, NEPHEHAUKYIAPHONW IIJIOCKOCTH.
PaccrossHne or TOYKM 10 IUIOCKOocTU. Teopema O TpEX
MEPIEHIUKYISIPAX. YTOI MEXKIAY HNPSAMOM M IIOCKOCTBIO.
JiByrpansbiii yroa. llpu3Hak neprneHIuKyJISpHOCTH ABYX
IIJIOCKOCTEM. [IpssMoyTONBHBIN napajuieaenumnes.
Tpéxrpannsiii yron. MHOrorpaHHslid yrosi.

IlIpeomemmnoie yenu:

— JI0Ka3aTeyIbCTBO TEOPEMBI, BbIpayKarouen MPU3HAK
NEPNCHAUKYIIAPHOCTH HpﬂMOﬁ U IIJIOCKOCTH, W TCEOpPEMbI O
CYILIECTBOBAaHUU U €IMHCTBEHHOCTHU NPSIMOM, MPOXOJAILIEH yepe3
JTAHHYIO TOYKY W NEPIEHIUKYISIPHYIO JTaHHOH IUIOCKOCTH;

— peLIEeHME 3aJay Ha BBIYMCICHHME U JI0KA3aTEJIbCTBO, CBSI3aHHBIX C
MEPIECHAUKYIISIPHOCTBIO IIPSIMOM U IIIOCKOCTH;

— BBCACHUC MOHATHA MNCPICHAUKYIIApA U HaAKJIOHHON K IIJIOCKOCTH,
MMPOCKINU HaKJ'IOHHOI\/'I, pacCTodHuA: OT TOYKHM [JO IIJIOCKOCTH,
MEXKJy MNapaJuleIbHBIMU IUIOCKOCTSMH, MEXIY IapajlIeIbHOU
pr[MOﬁ H MJIOCKOCTBIO, MCKY CKPCIIMBAIOIUMUCS IPAMBIMHA

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPHEHAUKYISAPAX U IIPUMEHEHUE
€€ Mpu pEemEeHNH 3a7a4;

— BBEJCHHE MOHATHS OPTOTOHATHHON MPOEKIUU TOUYKH ((PUTYpHI) HA
IJIOCKOCTB;

— BBEJICHME MTOHATHS YIJIa MEKIY NPSAMOUN U IIIOCKOCTHIO;

— BBEICHHE TIOHATHS [OBYIPAaHHOrO yIrja, €ro H3MEpeHus,
OOBsICHEHHE, YTO TaKO€ Yrol MEXKIy IepeceKaroluMucs
IUIOCKOCTSIMU U B KaKUX IPEAEIax OH U3MEPSETCS;
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— (¢opMupoBaHHE NPEICTABICHUS O B3aUMHO MEPHEHIUKYISIPHBIX
IIJIOCKOCTSIX, JI0Ka3aTeNIbCTBO TEOPEMBI 0 MIPU3HAKE
MEePHEHANKYISIPHOCTH ABYX IMJIOCKOCTEH;

— OmpeleseHue NpsMOYTroJIbHOTO MapajulelieluIea, JOKa3aTeIbCTBO
YTBEPKJICHUH O €r0 CBOMCTBAX;

— BBEJCHHME TMOHATHS MHOTOTPAHHOTO yria (TpEXTpaHHOro),
JI0KA3aTeJIbCTBO YTBEPKICHHUS O TOM, UYTO Ka)KIbli IUIOCKUH YIoJI
TPEXTPAHHOTO YIJia MEHbBIIIE CYMMBI ABYX APYIMX IJIOCKUX YIJIOB,
U TEOPEMBI O CyMME IUIOCKHX YTJIOB BBIITYKJIOTO MHOTOTPAHHOTO
yria.

Memanpeomemmnule yenu:

— YyMEHHME pacno3HaBaThb Ha YepTeXaX M B pPEaJbHOM MHPE
napajuieiabHbIe u NepHEHINKYIISIPHbIC MJIOCKOCTH,
CKPELIMBAIOIINECS U MEPECEKAIOIIMNECS TIPSIMBIE, ONPEAENIATh Yroil
MEXY NMPSMOMN U IIIOCKOCTBIO;

— yMEHHE paclio3HaBaTh Ha YEPTEXKaxX, MOJIETAX U B PEAUTBHOM MHpPE
reoMeTpuyeckue purypsl u Tena (MHOTOTPaHHUKH ), TPUMEHSATh UX
CBOMCTBA MPU MOJICTIMPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSX.

Jluunocmmuvwle yenu.

— pa3BHUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBIIUICHUS TPU
M3y4E€HUH MHOTOTPAHHHUKOB.

MHOI'OI'PAHHUKH

12

ITonsatne MHororpannuka. IIpusma. I'eomerpuueckoe Temo.
Teopema Oitnepa. IIpoctpancTBenHas Teopema I[ludaropa.
IInpamnpa. [IpaBunbHas nupamuga. Y cey€éHHas nupamuaa.
Iloctpoenne  ceuenunii  nupamun.  Cummerpus B
npoctpancTBe. [loHsATME TNPAaBMIIBHOTO MHOTOTPaHHUKA.
DNEeMEHTB CUMMETPUH MPAaBUIbHBIX MHOTOTPAHHUKOB.

IlIpeomemmnoie yenu:

— BBEJCHHME MOHSITHS MHOTOIPDAHHUKA, €r0 3JEMEHTOB, BBIITYKJIOIO
MHOTOTpaHHHKA, IPUMEPHI MHOIOTPAHHUKOB;

— BBEJCHHME IIOHATHA TE€OMETPUUYECKOrO TeEjla, JOKa3aTelbCTBO
TeopeMbl Dilsiepa ISl BHITYKJIBIX MHOTOIPaHHUKOB;

— BBEJCHHME TOHATUSA NPU3MBI (IPSIMON, HAKJIOHHOM, MPAaBHIIBHOI),
n300pakeHre MPU3Mbl Ha PUCYHKE;

— OomnpeeseHHe MOHSTUS IUIOMIA b NOJHON (OOKOBOM) MOBEPXHOCTH
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MIPU3MBIL;

BBIBOJ  (OpMyNBl  IUIOMIAAM  OPTOTOHAIBHOM  MPOEKIUH
MHOTOYTOJIbHUKA M JIOKA3aTeJIbCTBO MPOCTPAHCTBEHHON TEOPEMBbI
[Tudaropa;

BBEJICHUE TIOHATUW: TUpaMHla, YCEUEHHAs MHUpaMUAa, UX
HIIEMEHTOB;

ompeneieHUe  IUIOMAnd  MOJHOW  (OOKOBOM)  IMOBEPXHOCTH
MUPAMHU/JIBI, YCEUEHHON MUPAMHU/IBI,

BBEJICHWE TOHATUS MPAaBUJIBHONH NHPAMHIBI, JOKa3aTEeIbCTBO
YTBEPKACHHUIM O CBOMCTBaX €€ OOKOBBIX pEOep, OOKOBBIX rpaHel U
TEOpeMbl O IUIOHIag OOKOBOH IOBEPXHOCTH NPaBUIBHOM
MUPAMHU/IBI;

peleHne 3a7ad Ha BBIYMCICHHE M JJOKAa3aTelIbCTBO, CBA3AHHBIX C
NUpaMHUIaMH, 33/1a4 Ha TIOCTPOCHUE CEYCHUH TTUPaMHU/T;
ompejieieHue TOYEK, CUMMETPUYHBIX OTHOCHUTEIBHO TOYKH
(IpsIMOM, TIOCKOCTH), IIEHTpa (OCH, IIJIOCKOCTH) CHMMETPHHU
burypsr;

BBEJICHUE TMOHATHS MHOTOTPaHHHKA, MPAaBUILHOTO MHOTOTPAaHHUKA,
JI0Ka3aTeIbCTBO, qTO HE CYIIECTBYET MPABUIILHOTO
MHOTOTPaHHHMKA, TPaHAMHU KOTOPOTO SIBJISIFOTCS TPaBHIbHBIC N-
VIOJIBHUKU TIpU N >6, BHJBI MPaBUIBHBIX MHOTOTPAHHUKOB WX
AIIEMEHTHI CHMMETPHUH.

Memanpeomemmnuie yenu:

JNEMOHCTpalMs NpUMEpoB (QUryp, OO0JAAAOMUX 3JIEMEHTaMU
CUMMETPUHU B UCKYCCTBE, apXUTEKTYpPE, TEXHUKE, IPUPOJE;

YMEHHE Pacllo3HaBaTh Ha YepTekaxX, MOJENSIX U B PEaIbHOM MHUPE
reoMeTpuueckue GUrypsl u Tena (MHOTOIpaHHMKH) MPUMEHATh UX
CBOICTBa NPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTSX.

Jluunocmmuoie uenu.

pa3BUTHE TPOCTPAHCTBEHHOTO BOOOpAXEHUS W MBIIUICHUS TIPH
V3y4€HUU MHOTOTPAHHUKOB;
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BOCIIMUTAHHUE 3CTETUYECKON KYJIbTYpPhI IPU U3y4YEHUU N300parkeHU
MIPABIJIBHBIX MHOTOTPAaHHHUKOB.

IHOBTOPEHMUE

12

Pemenne 3aa4 Ha TEMBI: «HpaBI/IHBHaH nmupamMujia, eé

aneMeHThl»; «lIpaBunpHas TpeyronbHas nupamuga, €€
JIEMEHTBIY; «[IpaBunbHas 4eThIPEXYroJIbHasl
(wecTuyroapHas) nupamuiaa, €€ aneMeHTo»; «lIpuszma u eé
emeHTbl. Ilpsmas  mnpusma. IlpaBunbHas  mpusma.

[IpaBunbHas TpeyroiybHas npusmay; «llapamnenenunen, ero
asieMeHTshl. [IpsiMoyronbHbil napamienenunean. Ky6.»

Ilpeomemmnowie yenu:

yMETh peuiaTh 3aJaHus Tuna 6 U3 JEMOHCTPAIMOHHOW BEPCHH
(AEMO) EI'D (mpodunsHbIii ypOBEHb);

yMETh pemiaTh 3aJaHus TUINA 8 W3 JEMOHCTPAIIMOHHOW BEPCHH
(AEMO) EI'D (mpo¢unbHbI ypOBEHb) O MUpaMHIAX, MPHU3Max,
napajuiejenuneaax, Kyoe;

BIIAJCTh NpUEMAMH pEIICHUs 3aJad Ha J0Ka3aTelIbCTBO U
Bbruncienue tuna 14 uz JIEMO EI'D o TpeyroiapHbIX nupamuiax,
0 MUpaMHIAX, TPU3Max, Mapajuiesierumenax, Kyoe;

BIIQJCTh NpUEMAMH pEHICHUs 3aJad Ha JOKa3aTelIbCTBO U
BerunciieHne tTuna 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

YMEHUE CaMOCTOSITEIbHO OIpPENENATh LEIH CBOEro OO0y4YeHHS,
CTaBUTh U (opmynupoBaTh JUIsl ce0s HOBbIE 3a/Jayd B yu€be U
MIO3HABATEJIBHON JIEATENBHOCTH, Pa3BUBATh MOTHUBBI MU HHTEPECHI
CBOEI M03HABATEIbHON JESITENbHOCTH;

YMEHHE CaMOCTOSATEIBHO IUIAHUPOBATH ITYTH NOCTH)KEHUS LIETEH, B
TOM 4YHCIIe aJIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hamboiee
3¢ (deKTUBHBIE CIOCOOBI pElIeHHs YYeOHBIX M I03HABaTEJIbHBIX
3ajad4;

pa3ButTHe YMEHUH CaMOCTOSITENILHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTHUPOBaTh JEMCTBUS B Ipolecce
0000IIeHNs,  CHUCTeMaTH3allMM M pPaCHIMpPEeHUs  3HAHMIH,
MOJIYYEHHBIX B OCHOBHOI IIIKOJIE;

dopmMHpoBaHHE  YMEHMH  CaMOCTOSITEIbHO  OCYILECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTHPOBATh CBOK JEATEIBHOCTh IIPH
BBITIOJTHEHUH 3aJIaHHIL;

Jluunocmmuoie ueau.:

34




— (opMupOBaHHE OCHOB CAMOBOCIIMTAHHS B IMPOIECCE BBIMOTHEHUS
paboT pa3HOTrO YPOBHSI CIIOXKHOCTH;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYWUIIMH, HABBIKOB
CaMOCTOSITEIIBHOM JIEATEIHLHOCTH.

UTOIro

68

I'eomerpus, 11

RJ1acc

Ne I'naBa/ Conep:kaHue MaTepuaJia Kou-Bo | Ileqin 00yueHus
IL/1L. 4acoB
| LUJIMHAP, KOHYC U LLIAP. 14

[Tonstne wwnuHApa. Ilnomans MOBEPXHOCTH UMIIMHIPA.
[lonsstue konyca. Ilmomaab MNOBEPXHOCTH  KOHYcA.
VYceuénnsiit konyc. Chepa u map. Bzaumuoe pacronoxenue
cheppl u 1iockocTu. KacarenbHas IUIOCKOCTh K cdepe.
[Mnomane cdepsl. Bzaumuoe pacmnonoxenue chepbl u
npsamoii.  Cdepa, BhoucaHHas B IWIMHIPUYECKYIO
noBepxHocTh.  Cdepa, BHucaHHass B KOHMYECKYIO
noBepXHOCTh. CedeHMsT UWIMHIPUYECKON ITOBEPXHOCTH.
CeueHust KOHUYECKOM MMOBEPXHOCTH.

Ilpeomemmnuvie yenu:

— BBEICHHME  IOHATHA  LWIMHAPUYECKOW  IIOBEPXHOCTH, €€
oOpasyrolied M ocu, U300paKeHWe LMIMHIApPA U €ro Ce4YeHHus
IJIOCKOCTBIO, IPOXOJAIIECH qepes 0Cb, IUIOCKOCTBIO,
NEPIEHIUKYIISPHON K OCH;

— OolpejaeneHue IMIOMAa OOKOBON MOBEPXHOCTH LMJIMHAPA, BBIBOA
bopMynBl JUIST BBIUMCICHUS OOKOBOM M TOJMHOW TOBEPXHOCTH
LWIMH]IPA,

— BBEJCHHE MOHATUS KOHUYECKOW IMOBEPXHOCTH, €€ 00pa3yrolux,
BEpUIMHBI U OCH, M300pakeHHE KOHyca U €ro Ce4yeHus
IJIOCKOCTBIO, IPOXOJAIIECH qepes 0Cb, IUIOCKOCTBIO,
NEPIEHIUKYJIIPHON K OCH;

— ompeAeNeHHE MOHATHA IUIoUIaTu OOKOBOM MOBEPXHOCTH KOHYCAa,
BbIBOJL (GOpMyNbl JUIS  BBIYMCIEHUS OOKOBOM M MOJHOM
IIOBEPXHOCTU KOHYCA.

— BBCJICHUEC IIOHATUA yCG‘IéHHOFO KOHYCa, BBIBOJ (bOpMy.]'IBI pIn b
BBIYUCIICHUA romaiamn 00KOBOI1 n TOJTHOM IMOBEPXHOCTHU
YCE4EHHOI'0 KOHYCa,
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— ompeneneHue chepsl U mapa, Ux IeHTpa, paauyca, TuaMeTpa;

— HCCIe[OBaHHWE B3aWMHOTO PACHOJOXKEHUS Cepbl U IUIOCKOCTH,
JI0Ka3aTeIbCTBO TEOPEMBI O CBOMCTBE M INPU3HAKE KacaTeIbHOU
IJIOCKOCTH;

— BBEJCHHE MOHATHS «UIOMIAAL CQepbl», BBIBOJ (OPMYIBl I
BBIUMCIICHUS TUTOIAAH cepsl;

— WCCIIeOBaHUE B3aMMHOTO PACIIOIOKECHUS C(Hephl U IPSIMON;

— BBeJCHHE TMOHATUSA cdepbl, BNUCAHHOW B IWIMHIPUYECKYIO
(KOHMYECKYIO) TTOBEPXHOCTD;

— HCCJIEOBAaHME  BO3MOXKHBIX  CEUEHHM  LWIMHAPUYECKOM H
KOHHYECKOU ITOBEPXHOCTH;

— peuleHHWe 3a/ad Ha BBIYMCICHHUE IUIOMIATM OOKOBOM M TOJTHOU
MOBEPXHOCTU IHIMHIPA, KOHYCa, YCEUEHHOrO0 KOHyca, cdepbl U
B3aWMHOT'O UX PaCIOJIOKECHHUS.

Memanpeomemmuoie yeau:

— YMEHME pACIO3HABATh HA YEPTEXKAX, MOJEISIX U B PEAJTbHOM MHPE
reoMeTpuyeckue QUrypbl W Tejla BpAIICHUS, TNPUMEHITh HX
CBOIICTBA NMPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX O0IACTSX;

Juunocmnuvle yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHHS] W MBIIUICHUS TpU
M3YUYEHUU TeJ BPALCHUS.

OBBbEMBI TEJI

16

[Tonsarue o6béma. O6BEM NPAMOYTOIBLHOTO
napauienenunena. Oouém npsimMoit mpu3Mbel. O0bEM
uuInHIpa. Berarcnenne 00bEMOB Tell ¢ TOMOIIBIO
uHTerpana. O6bEM HakJIOHHOH npu3Mbl. O0BEM MUPaAMUABIL.
O6béM konyca. O0BEM 11apa. OOBEMBI IIAPOBOTO CETMEHTA,
IIIAPOBOTO CJI0S M MApOBOTO cekTopa. [lmomanb cepsr.

Ilpeomemmnuvie yenu:

— BBEJCHHE TIOHATHUA OO0BEMA TeN, (QOPMYIHPOBKA, OCHOBHBIC
CBOMCTBa OOBEMOB M BBIBOJ C HUX TOMOIIBI0 (opmynbl 00BEMa
NPSMOYTOJIBHOTO MapaJulesenuIea;

— ompeaeneHue u Qopmyna o0béMa MpsIMONW MNPU3MBI, LUIMHIPA,
HAKJIOHHOHW MPHU3MBI, MUPAMUIBI, KOHYCa, YCEUYEHHON MUPaMUIbI U
YCEUEHHOr0 KOHYCa, PEIICHNE 3a/1a4;

— JI0Ka3aTelbCTBO TeopeMbl 00 00BEME mapa U ¢ €€ MOMOUIbIO
BbIBOJI (hopMyIIbI TuIonau cepsl, 00bEMOB IAPOBOTO CETMEHTA U
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[IApOBOTO CEKTOPA, PEIlIeHUE 3a1a4.

Memanpeomemmnuie yenu:

— YyYMEHHE MOJEIUpPOBaTh pealbHble CUTYyallMH, HCCIEI0BATh
MPOCTPAHCTBEHHbIE MOJENM, HWHTEPIPETUPOBATh IOJYUYECHHBIH
pe3yJibTar;

— Ppa3BUTHE CIIOCOOHOCTEHW K CaMOCTOATEIbHOMY IOHMCKY METOJIOB
pellleHusT TMPAKTHUYECKUX U NPUKIATHBIX 33434, M[PUMEHssS
M3Y4YEHHbIE METO/IBI.

JIuunocmmuule yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpPAXKEHMSI W MBILIUICHUS MpU
M3YYEHUHU TeJl BPAIICHHUS.

BEKTOPBI B IIPOCTPAHCTBE

Ilonsatue Bekropa. PaBeHcTBO BekTOpoB. CllOKEHHE U
BBIYUTAHUC BCKTOPOB. CYMMa HCCKOJIbKUX BCKTOPOB.
YMHOXeHue BeKTopa Ha 4ucio. KoMImaHapHble BEKTOPBI.
[IpaBuno napamnenenunena. PaszmoxxeHue BeKTopa IO TpeEM
HEKOMIUIAHAPHBIM BEKTOPAM.

Ilpeomemmnvie yenu:

— BBEJICHHE MOHATHUS BEKTOPA, €ro JUIMHBI, KOJUTMHEAPHBIX M PaBHBIX
BEKTOPOB;

— (QopmupoBaHue TPEIACTABICHUNH O JEHCTBUSAX CIOXKEHUS H
BBIYMTAaHUS BEKTOPOB, UX  CBOICTB, BBEIECHHE IpaBHIIA
TpeyrojbHUKa U MpaBuja rnapajjenorpamma,

— BBEJCHHME ONEpPAlMI  CIOKEHHUS HECKOJbKHMX BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCII0, PAaBHJIa MHOTOYTOJIbHUKA,

— oOolpeaeneHUEe  KOMIUIAHAPHBIX ~ BEKTOPOB,  JI0Ka3aTEJIbCTBO
YTBEPXKJICHHUS O TIPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB,
MpaBUJIO MapaslieNenuIe/a;

— JI0Ka3aTeJbCTBO TEOPEMBI O Pa3JIOKEHUHU JIF0OOOr0 BEKTOpa MO TPEM
JTAHHBIM HEKOMILJIaHAPHBIM BEKTOpPaM, PEIICHHUE 3a/1a4.

Memanpeomemmnule yenu:

— yYMEHHUE MPUMEHSATh BEKTOPHBIN METOJ MPHU PelIeHUH (PU3NIECKIX
3a/1ay;

— yMEHHE NPHUMEHSTh BEKTOPHI, ONEpallii HajJ HUMH, UX CBONCTBa
MIPU MOJICTTUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.
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Juunocmmuoie uenu:

pacHIMpeHre MPEJICTABIEHU O BO3MOXKHOCTAX MAaTeMaTHUYECKUX
METO/IOB B Pa3JIMYHBIX 00JIACTAX.

METOJ KOOPJAUHAT B ITIPOCTPAHCTBE.
JABU/KEHUWAL.

14

[IpsmoyronbHasi cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. CBA3b MEXAy KOOpAMHATAMU
BEKTOPOB M KOOpAMHAaTaMu Touek. [Ipocreiimme 3amaun B
KoopAnHaTax. YpaBHEHHE chepbl. YTOI MEXIy BEKTOPaMH.
CkansipHO€ TpOU3BE/EHUE BEKTOPOB. BblumcieHue yrios
MEXIYy OPSIMBIMU U IUIOCKOCTSIMH. YpPaBHEHHUE IUIOCKOCTH.
HentpanbHas cummetpust. OceBas cuMMeTpusi. 3epKaiabHas
cumMetrpusi. [lapamnensnsiii mepenoc. IlpeoOGpazoBanue
noxoous.

Ilpeomemmnvie yenu:

BBCICHUC HpﬁMOYTOJIbHOfI CUCTCMbI KOOpAMHAT B IMPOCTPAHCTBE,
oIpe/ieJIeHne KOOPANHAT TOUYKH U BEKTOPa,

JIOKA3aTeIbCTBO YTBEPKACHUS O KOOPIUHATAX CYyMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOPJMHATAX MPOM3BEACHUS BEKTOpa Ha YUCIIO,
0 KOOpJMHATaX BEKTOPa;

BBIBOJ (1)OpMyJ'II)I AJI1 HAXOXIACHUA KOOpAMHAT CCPCANHBI OTPC3Ka,
JJIMHBI BEKTOPA, paCCTOAHNA MCKAY ABYMS TOUYKAMMU,

BBIBOJI ypaBHEHUs cepbl JaHHOTO pajuyca C IEHTPOM B JaHHON
TOYKE;

OIIpEJIeTICHNE YIIa MEKAY BEKTOPaMH, CKaJISIPHOTO HMPOU3BEICHUS
BEKTOPOB, JI0KA3aTEIHCTBO YTBEPXKICHHS O €r0 CBOWCTBAX;
OlpeieNIeHue yrila MeXy IBYMs NMPSMBIMHU M YTJIa MEXy NMPsIMOi
U TIOCKOCTBIO ¢ TOMOIIBIO CKAJIIPHOTO TIPOU3BEIEHUS BEKTOPOB;
(GbopMUpOBaHHE TOHSATHUS YpPAaBHEHUS IUIOCKOCTH, MPOXOAIIeH
yepes JaHHYIO TOYKY IEPIEHIUKYIISIPHO JaHHOMY BEKTODPY,
dbopMHpoBaHHE YMEHHMH HAaXOJUTh PACCTOSHUE OT TOYKH J0
IUIOCKOCTH,;

IPUMEHEHHE BEKTOPOB K PELICHUIO FEOMETPUUECKUX 3a]1a4;
(dbopmHpoBaHUe NpeACTaBIeHUs: 00 0TOOpakeHUH MPOCTPAHCTBA Ha
ce0sl, pacCMOTpEHHE Ccllydyasi, KOorja OTOOpakeHHE Ha3bIBaeTCs
JBY)KEHUEM TTPOCTPAHCTBA;

olpeseieHue  TMOHATUH: IIEHTpajbHas CHUMMETpHs, OceBas
CUMMETpHUs, 3epKaJIbHAsi CUMMETPUS W HapajIesIbHBI MEepeHoc;
000CHOBaHHE TOTO, YTO 3TU OTOOpa)KEHUSI MPOCTPAHCTBA Ha ceds
SBIISTIOTCSI IBUYKCHUSIMU;
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— BBEJCHHC TIOHATHSA IEHTpaJbHOE T0A00ME (TOMOTETHs) U
npeoOpa3oBaHue MOMO0OUS,, PACCMOTPEHHE CIoco0a BBEACHUS
MOHATUS TOJOOHBIX (Uryp B TNPOCTPAHCTBE C TOMOIIBIO
npeoOpa3oBaHusi  MOJOOMS,  NPUMEHEHHE  JIBKCHUH U
npeoOpa3oBaHuil TOIOOUS TIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Memanpeomemnmnuwle yenu.

— pa3BUTHE YMEHHMH UCIOJIL30BaTh METOA  KOOpIAWHAT  JJIs
BEIUMCIICHHSI WM HaXOXKJIEHUs O00bEéMa Tapaienenurnena |
TETpadipa, 3aJJaHHbIX CBOUMH KOOPJMHATAMH,

— ¢opMUpOBaHHE YMEHUH HAXOJIUTh PACCTOSHHS OT TOYKH 1O
TJIOCKOCTH M PACCTOSIHHSI MEXKIY CKPEIIMBAIOIIUMUCS TPSIMBIMH,
3aJJaHHBIMH B CICTEME KOOPIMHAT;

— Ppa3BUTHEC YMEHUH HCIIOJIb30BAaTh METOJ] KOOPJHWHAT B PEHICHHUH
MPUKIIAIHBIX 33/1a4.

Juunocmmuvie yenu:

— Ppa3BUTHE CIIOCOOHOCTEW K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB
pellleHus] MPAKTUYECKUX M TPUKIAIHBIX 3a7ad C MpPUMEHEHUEM
WU3YYCHHBIX METOJIOB;

— OCO3HaHWE B3aMMOCBSI3M MaTEMaTHKUA C APYTUMU MpeaMeTaMH
€CTECTBEHHO-HAYYHOTO ¥ TYMAHUTAPHOTO IIUKIIOB.

SAK/IIOYUTEJIBHOE ITIOBTOPEHHUE
TEOMETPHUH ITPA TOATOTOBKE K UTOT'OBOI
ATTECTALUU 110 MATEMATHUKE.

18

Pemenne 3amau mno Tteme: «l{unmuHAap, €ro 3JIEMEHTHI.
[Inomane noBepxHocTn  muimHApa»;  «Konye, ero
anemeHThl. [lnomane moBepxHocTH KoHYycay; «Cdepa u
map, ux sJeMeHThl. [lnomans chepbr u 00BEM TIapay;
«[Inomans mOBepXHOCTH TpU3Mbl. OOBEM TPUIMBIY,
«O0BéM mmHMHApPAa W KOHYyca», «/3MeHeHue TuIomaan |
o0bémMa ¢Gurypel mpu H3MEHEHHUH €€  pa3MepoBy;
«[eomerpust Ha xkieryaTo Oymare», «TpeyroabHUKY,

Ilpeomemmnuvie yenu:

— yMmeTb pemath 3aganus tuna 3, 6, 8 u3 JEMO EI'D (npodunbHbrii
YPOBEHB);

— BIaAETh MpUEMaMH pEUIeHHs 3aJad Ha JI0Ka3aTelIbCTBO H
Bberuncienue tuna 14 u 16 uz IEMO EI'D.

Memanpeomemmnule yenu:

— YMEHHE CaMOCTOSITEIbHO OIpENeNATh eI CBOEero oOydyeHwHs,
CTaBUTh M (opmynupoBaTh JUisl ce0s HOBBIE 3a/ayd B yu€be u
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«[Tapanmnenorpammy, «IIpsSIMOyronbHHUK, KBagpar, pPoMO»,

«Tpanemusi», «OKpYKHOCTb U KpyI»,
OIMCAHHbIE OKPYKHOCTH.

«Brucanuele u

MO3HABATENIBHON JIeATENbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI
CBOEH TIO3HABATEIILHOW JCATEIbHOCTH;

— yYMEHHE CaMOCTOSITENIbHO [JIAHUPOBATh IYTH JOCTUKEHHUS 1IeJIeH, B
TOM 4HCIe albTepHATHUBHBIC, OCO3HAHHO BBIOMpATh HauboIee
3 PeKTUBHBIE CMOCOOBI pemIeHUs y4eOHBIX M IO3HABATEIBHBIX
3ajauy;

— pas3BuTHE YMEHUI CaMOCTOSITENTLHO OCYILIECTBIISTH,
KOHTPOJIMPOBAaTh W KOPPEKTUPOBaTh JEHCTBHA B MpoIecce
00001IeHus, cucTeMaTH3allid W paclIUpeHus  3HAHU,
MOJTyYCHHBIX B OCHOBHOM IIKOJIE;

— ¢opMupoBaHHE  yYMEHHMH  CaMOCTOSTEIbHO  OCYIIECTBIATH,
KOHTPOJIMPOBaTh U KOPPEKTHPOBATh CBOIO JESATEIBHOCTH IMPH
BBITIOJTHEHUH 3aJIaHH;

JIuunocmmuuie yenu:

— (opmupoBaHHE OCHOB CaMOBOCIIUTAHHS B IPOLIECCE BBITOIHEHHS
paboT pa3HOTrO YPOBHSI CJIIOKHOCTH;

— pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, WHTYMIIMH, HaBBIKOB
CaMOCTOSITEIIbHOM JIEATEIIHHOCTH.

UTOro

68
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KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHMUME
YUYEBHOI'O NPEIMETA « MATEMATHKA» 10 KJTACC HA 2019 — 2020 YYEBHBIN 'O 1.
(6 YACOB B HEJEJIIO (AJITEBPA M HAYAJIA MATEMATHYECKOI'O AHAJIM3A - 4 Y., TEOMETPHA - 2 4.),
BCEI0 204 4YACOB, YIJIYBJEHHBII YPOBEHD)

YueOHuku: Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOro aHanu3a, reomeTpus. Anrebpa W Hadajga MaTeMaTHYECKOTO
ananu3a. YueOnuk. 10-11 knaccel. ba3oBsiit u yriny6nennsiii ypouu / LA, Anmumos, FO.M. Konsrun, M.B. TkauéBa u ip U :

Maremartuka: anredpa U Hayajla MaTeMaTUYeCcCKoro aHanusa, reometpusi. ['eomerpus. 10-11 knaccel. (ba3oBelil 1 yriryOaeHHBIN
ypoBHu) / JI.C. Atanacsix, B.®. byry3os, C.b. Kagomiies u ap.
MarepuajibHO-TeXHH4YecKoe ocHaleHne ypokos: YMK III.A. Anmumosa u ap., YMK JI.C. Artanacana u np, «4 coam EI'D»
Kypc camonoaroroBku. TexHomnoruss pemeHus 3amaHuil. YdeOHoe mnocoOue misg oOueoOpa3oBaTeIbHbIX OpraHU3alui.
[Ipopunbublii ypoBeHb. B Tpéx wacTsax: «AnreOpa», «AnreOpa um Havana aHamuza» u «l'eomerpusi»/ U.B. Amenko, C.A.
[Ilectakos. - M.: IIpocBemenue, 2018., MyJTbTUMEINITHBINA POEKTOP, KOMITBIOTED,

MATEMATHUKA |AJITEGPA 1 HAYAJIA I'EOMETPUA enn o0yyenus (XapakTepUCTHKA OCHOBHBIX BH/I0B
AHAJIM3A AeSiTeIbHOCTH YUEHUKA, YUeOHBIX J1eiicCTBUI)

Homep|/laTnI Conepxanue Koa- |Coaep:xanue Koa-

YPOKa |npoBefeHust |(pa3aenbl, TeMbI) BO (pa3aenbl, TeMbI) BO

IJIad (baKT qyacoB qyacoB
IOBTOPEHUE. BBEJIEHUE B
|. TIOBTOPEHHE 8 PEJIMET A 10

1. 02.09 Aneebpauueckue 8blpadceHus. 1 [losmopenue mpaouyuoHHo20 cO0epIHCaHUsl Kypca
Iunetinvle ypagneHus u aneebpvl 0CHOBHOU WKOAbL. Bradems nonamuem cmenenu
cucmemvl YypasHeHutl Cc HamypanbHLIM U YenbiM nokasamenem. Bvieooums u

2. 03.09 Yucnosvie nepagencmea u 1 npuMeHams OpMYIbL COKPAWEHHO20 YMHONCEHUs. 3HAmb

HepaeeHcmeda l’l€p6012 cmeneHu
C OOHUM HeUu38eCmHbIM

U NPUMEHAMb OCHOBHOE CBOUCMBO OPOOU 0I5l peuleHUs
3a0au. Dopmynuposams u npUMeHsImMb OCHOGHbLE
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04.09

Jlunetinas Qynxyus

ceolicmea ypasneHutl. Pewwams cucmemvt nunetinbix

05.09

Keaopamnuie kopHu.
Keaopamuvie ypasnenus

VpasHeHull ¢ 08ymsi Heuzgecmuvimu. Dopmyauposams
OCHOBHbLE CBOUICIBA YUCLO8bIX HepaseHcms. Pewamb
HepaseHcmea nepeoti cmeneHu ¢ OOHUM HeU38eCHHbIM U
ux cucmemul. Mccredosams c8olicmea TUHEUHOU QyHKYUU
y =kx+Db 6 sasucumocmu om snauenuii napamempos.

Dopmynuposams NOHAMuUE apupMemuyecKoo
K6aopamnozo KopHs. Bvisooums ¢hopmynvl kopheti
K6a0pamnozo ypasnerus. Bvieooums u npumensimo
meopemy Buema.)

04.09

Tpeyzonvnuku, kiaccugpurayus

06.09

MpeyeobHUKOS,
3ameuamenvHvle TUHUU U MOYKU
8 mpey2oabHUKe.
Pasnobeopennwiii u
[pasHOCmMopoHHULL Mpey2olbHUKU
ux ceovicmsa. OKpyscHoCcmb,
BNUCAHHASL 8 MPEY2ONbHUK,
OKPYIHCHOCMb, ONUCAHHAS OKOJLO
mpey2oibHUKA.

[ loemopenue Kypca nianumempuu 0CHO8HOU WKOJIbL.

Cucmemamusuposams 3HAHUS O MPEY2OTbHUKAX.
Dopmynuposams c80licmea MeouaH, OUCCEKMpPUC, 8bICON.
Brademb noHAmMueM «2eomMempuyeckoe Mecmo mo4exy,
npusooums npumepuvl. Popmyauposams u 00OKA3bIBAMb
ceoticmea u npu3HAaKu pasHooeoperHo2o u
PaABHOCMOpPOHHE20 mpey20avHuKa. [{okazvieams, Ymo 6
Mpey2oIbHUK MONCHO BRUCANb e0UHCMBEHH)TO
OKPYIUCHOCMb U OKOJIO MPEY20NbHUKA MONCHO ONUCATND
COUHCIMBEHHYIO OKDYICHOCTD.

09.09

Keaopamuunas ¢pynkyus, eé
ceoticmea

Hccneoosams ceolicmea keaopamuuHou hyHKyuu

y= ax? +bx+c 6 sasucumocmu om snavenuii
napamempog @, b, C u ceszeil mesxncdy Humu

10.09

Keaopammnvie nepasencmea

Ipumensims ceoticmea K6aOpamuyHoU QYHKYUU u
Memooa UHmMeps8aos OJisl peueHus K8AOPaAMmHbIX
HepaseHcma

11.09

Ceotvicmea u epaghuxu gyHxyuti

Dopmynuposams ceolicmea GyHKYutl, 00pa3yIouux
00wyio cxemy ucciedosanus yuxyuil. Ompasxicams
ceolcmea yHKYuli npu NOCMpPoeHuu 2pagpurxos QyHKyuil.
Ilocmpoenue epaguroe ynkyuii ¢ NOMowbIo

3EPKAILHBIX OMPANCEHUL, CHCAMULL (DACMANCEHULL),

42




CcO8U208.

10.

12.09

IIpoepeccuu

Dopmynuposams onpeodenieHue apu@dmemudecKo u
2eomempuieckoll npozpeccuu. Boigooums ghopmynol
obwe2o unena, xapakmepucmuieckue ceoucmea u
dopmynsl cymmol N nepevix UieHos.

11.

11.09

12.

13.09

Pasencmeso u nooobue
mpey2onbHuxko8. CpeOHss TUHUS
mpeyeonvhuka. IIpsimoyeonvhvie
mpey20lbHUKU.
Tpuconomempuuecxkue Qynxyuu
ocmpuix yenos. Ilnowaow
mpey2oibHUKA.

Dopmynuposamov NPUHAKU PABEHCMBA U NOO0OUs
Mpey20ibHUKO8, CB0UCMBA cpedHell tuHulY. Buipaxcams
CMOPOHBL NPAMOY20TIbHO2O MPEY2ONbHUKA Yepe3 00H) U3

OAHHBIX CIMOPOH U OCMPBLIL Y2ol. Bvisooums popmynvt
OJ151 HAXO0JHCOEHUS NI0WAOU MPeY20ilbHUKOB.

JENC

TBUTEJIbBHBIE YU CJIA

16

13.

16.09

lle]lble U payuorajlbHble Yucia

Braoemv nowsmusimu: namypanvrnoe uucio, yenoe 4ucio,
payuonanbHoe yucno. 3name KaxKue u3 apugmemuueckux
onepayuil AGNAIOMCIL 3AMKHYMbLMU HA IMUX
MHodHcecmeax. Dopmyauposams NPUSHAKU OeTUMOCTIU
Hamypanbuvix yucen na 2, 3, 4,5, 9u 11.

14.

17.09

Pewenue 3a0au no meme:
((Heflble u payuoHalbHblE
yucaay

Ymemo nepesooums beckoneumnyio nepuoouyeckyio opoos
8 0ObIKHOBEHHYI0. BbinonHAmMb 3a0aHUsL HA BLIYUCTEHUS C
O0ObIKHOBEHHBIMU U 0eCAMUUHBIMU OPOOIMU, YYUNDbLEAS
npu 3MOoM NOPAOOK OelicCmaull.

15.

18.09

|/[eticmeumenvHrble wucna

Brademwv nonwsimuem uppayuonanvbHo2o yucia.
ObvscHams, Kak 06pazyemcs MHOMCeCmae0
OeticmeumenbHblX YUceil.

16.

19.09

/eticmeumenvHule uucia,
MOOYIb OelUCMBUMETbHO20
yucaa.

Dopmynuposams onpedenerHue MoOYis OeticmeUmenrbHO20
yucaa. Braoems nonsimuem yuciogou npsamou, ymemas
CMasumy Kaxicoomy 0eucmeumenbHOMy YUCTY 8
coomeemcmaue MmoyKy Ha YUC1080U NPSAMOU.

17.

18.09

Yemuipéxy2onoHuxu,

Dopmynuposams c80UCMEA U NPUSHAKU
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Kaaccugpuxayus
YemubIpéxy20lbHUKOS, CEOUCMBA
U NPUBHAKU NAPATIEN0SPAMMA,
NPSIMOY20IbHUKA, K8AOPAma,
pomba. Tpaneyus, cpeonsis
luHUs mpaneyuu.

napanienocpamma, npsamMoy2oIbHUKA, Keaopama u pomoa.
Buvisooumu chopmyny ons naxodcoenus Onunsl cpeoHel
NIUHUU mpaneyuu.

Dopmynuposamp ycio8usi, npu KOMOPsIX OKPYIHCHOCHIb
MOJICHO BRUCAMb 8 YeMbIPEXY20IbHUK U ONUCAMb OKOJIO
He2o. Bvisooumu ¢hopmynvt niowaoeii npsamoyeonvHuKa,

18.

20.09

OKpysrcHoCmb, BNUCAHHAS 8
Yemuvlpéxy201bHUK,
OKDYIAHCHOCHb, ONUCAHHASL OKOLO
uemvipéxy2onbrura. Popmyisl
niowaoell 4emulpéxy201bHUKOS.

Keaopama, napaiienozpamma, pomoa, mpaneyuu.

19.

23.09

20.

24.09

beckoneuno yoviearowas
2eoMempu4ecKas NPpocPeccus.

ObvscHAMb NoHAmMuUe npeoend YUCi080U
nOC1e008amenbHOCmuU Ha npumepe 6eCcKOHeUHO
yovisatouell 2eomempuieckoll npozpeccu U Haxooums
€€ CyMMmy.

21.

25.09

22,

26.09

Apugpmemuueckuii kopenw
HamypanioHol cmeneHu

Dopmynuposams onpeoeienue apudmMemuuecKko2o KoOpHs,
HAmMypaibHOU CMeneHu, 3Hamv e20 CEOUCMEa, YMemb
NPUMEHAMb UX NPU peuleHUU 3a0ady.

23.

25.09

Oxpyorcnocmo. Yenvt u ompesku,
CBA3AHHbIE C OKPYIHCHOCBIO.

Dopmynuposams u 00KA3bIEANb MEOPEMbL 0 GNUCAHHBIX
yenax, 0o yene mescoy KkacamenvbHou U Xopootu, 06
OMPe3Kax nepecekarumuxcs Xopo, o Keaopame
KacamenbHou. Bvieooumuv popmynsl 0ns ebluucieHus
Ven08 Medtcdy 08yMsL CeKyWUMU, NPOBEOEHHBIMU U3 OOHOU
MOYKU.

24,

27.09

IIpeomem cmepeomempuu.
[Axcuomsl cmepeomempuu

Ilepeuucnams ocnosHble uypsl 8 npocmpancmee
(mouxa, npsamas, NIOCKOCMb), YOPMYIUPOBAMb AKCUOMBbL
00 UX 83AUMHOM PACNOJIOHCEHUU U UTLTIOCMPUPOBAND
MU AKCUOMbL NPUMEPAMU U3 OKPYHCAIOujeli Cpeobi.

25.

30.09

Apugpmemuueckuii kopeHs
HamypanbHol cmenenu

IIpumenamu ceoticmea apugpmemuuecko2o KOpHs
HamypanioHol cmeneHu npu 8bINOJIHEHUU YNPANCHEHU.

26.

01.10

Cmenensb ¢ pPauuUOHAlIbHbIM

HpuMeH}Zn’Ib ceolicmea cmeneHu C payuOHAIbHbIM U
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noKazameinem. OeticmeumensHvlM noKazamenem npu GblNOJHeHUU
27. |02.10 Cmenensb ¢ payuonanbHbim 1 YnpasicHeHu
nokasamenem. Pewenue 3a0au.
28. 03.10 Cmenens ¢ OeticmeumenbHbiM 1
nokasamenem. Pewenue 3a0au.
29. [02.10 Hexomopule creocmeus u3 Dopmynuposams u 00KA3b16AMb MeOpPeMy 0 NIOCKOCMU,
30. 04.10 aAKCUOM npoxoosuel uepes NPAmMyr U He JIedHCauyio Ha Hell
MOYKY, U meopemy 0 NI0CKOCMU, NPoXoosauel yepe3 08e
nepecexarowuecs npsmvle
31. 07.10 Cmenens ¢ payuoHanbHbim u 1 Ipumensmo ceoticmea cmenenu ¢ payuoHAIbLHLIM U
oeticmeumenbHuLM oeticmeumensHvIM noKazamenem npu GblNOJHeHUU
nokasamenem. Pewenue 3a0au ynpasicnenuil u pewenuu 3a0ay
32. 08.10 Ypok 0bo6wenus u 1 Pewamu 3a0auu no meme «/leticmeumenvhvie uuciay
cucmemamu3ayuy 3HAHU
33. 09.10 Koumponvnas paboma Ne 1 1
34. 10.10 Ananuz KoHmponvHoUu pabomol 1
I1l. CTEIIEHHASI ®YHKIUSA 16 |MAPAJJIEJBHOCTD 16
MPAMBIX U
MJIOCKOCTEN
35.  [09.10 IlapannenbHocms npsambix, Dopmynuposams onpedenieHue NApaiiebHblX NPAMbIX 8
36. 11.10 NPAMOU U NAOCKOCU npocmpancmee, opmyauposams u 00OKA3bI8AMb
(napannenvHvle npsamvle 6 meopembl 0 NAPALIENbHbIX NPAMbBIX, 00BACHAMb, KAKUe
NPOCMPaHCcmee, NPUHAK B03MOJICHBL CIVYAU B3AUMHO20 PACHOJIONCEHUS NPIMOU U
napaiieIbHoOCmu NPSIMbLX 8 NIOCKOCMU.
npocmpancmee)
37. |14.10 Cmenennas ¢pynkyus, eé 1
ceoiicmea Brademw nousmuem cmenennoti pynkyuu Y = X°
Gopmynuposams eé ceolicmaa 8 3a8UCUMOCMU OM
3HAYEeHUs1 OeUCMBUMENbHO20 YUCIA
38. 15.10 Cmenennas gpynxyusi, eé 1 "
39.  116.10 ceoiicmea u 2paghux 1 Cmpoums epaguk pynkyuu Y = X" npu uemnom
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(nonodxxcumenbHoOM U OMpUYAMenIbHOM) HAMYPATbHOM
nokazamesine, npu HewemHoM (NOAOACUMETLHOM U
ompuyamenbHOM) HAMYPATbHOM noKazamerne, npu
NOJIONCUMENbHOM (OMPUYAMENbHOM) OellCMBUMETbHOM
Heyenom noxkaszameine. IIpumeHams c8oucmea cmeneHHoul
dyHKYUU npu peweHuY NPUKIAOHBIX 3a0a4 U 3a0a4
NOBBIUEHHOU CIOHCHOCTIU.

40.

17.10

Bzaummno obpammnvie ghynkyuu

Dopmynuposams onpeoesieHus 00pamHol QyHKyuu,
3Hamo yciosue oopamumocmu gyukyuu. IIpueooums
npuMepbvl 83aUMHO 0OPAMHBIX HYHKYUIL.

41.

16.10

42.

18.10

[lapannenvnocme npamou u
nI0CKOCImU

1Ipuooums npumepol 63aUMHO20 PACHOLOHNCEHUS NPAMOTU

U NIOCKOCMU, (POPMYIUPOBAMb OnpedeieHue NPmMoll
napanierbHou nI0CKOCmu, popmyauposams u
00KA3b16ANMb YMEEPIHCOCHUSL O NAPALLENbHOCU NPAMOU U
NJIOCKOCMU (CBOUCMBA U NPUZHAK)

43.

21.10

Pasnocunbrvie YpPAa6HEeHUA

Dopmynuposame onpedenieHus paHOCUTbHBIX YPAGHEHUL,
cucmem ypasHenui, ypaguerutl — cieocmeuti. Ilpu
peutenuy ypasHeHull 8bINOAHAMb MOJLKO Mme
npeobpazoeamiis, KOMopbule He NPUBoOAm K nomepe
KOPH:L.

44,

22.10

Pewenue ypasnenuii,
UCNOIL3YA CE0UCMEA
[pasnocunvrHocmu

Pewams ypasuenus, ucnonv3ys nowsmue
pasnocunvbrnocmu. Pacnosnasams pasnocunvHule
npeobpazosanus, npeodpaz08aHus, NPUBOOAUe K
ypasnenuto-ciedcmsuro.

45.

23.10

Pasnocunvuvie HepaeeHcmeda

Dopmynuposams onpeoenenust pagHOCULIbHBIX
Hepagencma. Ilpu pewenuu nepageHcme ocyujecmensims
MOJILKO PABHOCUIbHBLE NPeoOPA308aAHUSL.

46.

24.10

Aomunucmpamuenast
KOHMPObHAsL paboma

Pewame nepasencmea, ucnonv3ys pasnocunvhole
npeobpazosanisl

47.

23.10

Bzaummnoe PAcCnoiosHcenue

NPAMBIX 6 NPOCMPAHCMEE.

O6’bﬂCHﬂmb, KaKue 603MOIUCHbL ClIyHau 63auUmMHOcO

pacnonoosicenus 08yx npamulx 8 npocmpancmee u
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Cermueaiou;ueCﬂ npsmole.

npueooumsv npumepvl. Popmyauposams onpeoeneHue
ckpewusarowuxcs npsamoix. Lopmynuposams u
00KA3b16AMb MEOPEMY, BbIPANCAIOUWYIO NPUSHAK
CKPewuBaroyuxcs nPsmMsix, U meopemy o nioCKoOCmiu,
npoxoosaujell uepes 0OHY U3 CKPeWUBaAroUUXCsl NPAMbIX
NapaienvbHol 0py2ou npsAmMou.

48. 25.10 Yenvt ¢ conanpasnennvimu ObvscHamb Kakue 08a 1y4a HA3bIBAIOMC S
cmoponamu COHANpAaBIeHHbIMU, POPMYTUPOBAMb U OOKAZLIBAMb
meopemy 00 y21ax ¢ COHanpasleHHbIMU CIMOPOHAMU.
49. ]28.10 Uppayuonanvruvle ypagHenus Pewams uppayuonanvhuvle ypaenenus nymém 6o36edeHus
50. 29.10 obeux e2o uacmetl 8 00HY U My Hce HAMYPALIbHYIO
cmenens. Pewwams cucmemul, cooepocauue
UPPAYUOHAILHBLE YPABHEHUS.
51. |30.10 HUppayuonanvrovie Pewamv npocmetiwue uppayuonanvuvie Hepasencmea u
52. 31.10 HepaseHcmea UxX cucmemul.
53. [30.10 Bzaumnoe pacnonoorcenue ObvscHAMb, YUMo HA3bLIBAECTNCSL Y2TIOM MENCOY
54, 01.11 npAMbIX 8 npocmpancmee. Y201 nepecekanuuUMUcs NPAMbIMU U Y2ILOM MeNCOY
MedHcOy npAMbIMU. CKPeU8aroUMUCs NPAMbIMU, Peuams 3a0ayu Ha
Koumponvhas paboma Ne 2 (20 gbluUCIeHUEe U 00KA3AMENbCMBO, C8A3AHHbBLE CO
MUH.) B3AUMHBIM PACNONIONCEHUEM 08VX NPAMBIX U Y2IOM
MeHcOy HUMU.
55. 11.11 Ypok 0bobwenus u
cucmemamu3ayuu 3HAHUL NO
meme: « Cmenennas ynkyus»
56. 12.11 Pewenue 3a0au. Iloocomosxa
K KOHMPOIbHOU pabome
57. 13.11 Konmponvnas paboma Ne 3
58. 14.11 AHnanuz KOHmMpoabHOU pabomoi
59. 13.11 Ilapannenvrvle niockocmu Dopmynuposams onpeoeieHue NapaiielbHblx
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60. 15.11 Ceoticmea napainenvHulx niocKkocmet, popmyiuposams u 0OKA3bl8ams
niockocmet (ymeepoicoenus o npusHaKe u c80UCMEAx NaApaLlelbHblX
NIOCKOCmel, UCNONIb308AMb IMU YMEEPHCOSHUS NPU
pewenuu 3a0au.
IV.IOKA3ATEJIbBHASI ®YHKIIUSA 12
61. 18.11 Iokazamenvrasn ¢pyukyus, eé 1 Dopmynuposams onpeoeienie noKa3ameabHoU QyHKyuu
ceoucmesa y=a” u 6vi600umv eé céoiicmea 6 3a6UCUMOCIU O
snavenuti a (a>1, 0<a<l)
62. 19.11 IlokazamenvHas ¢pynkyus, eé 1 Cmpoumbv epaghuxu nokazamenvHwvix QyHKyuil.
epaghux ObvsicHamb 3Hauenue NoKA3amenbHoUu QyHKYuu OJis
ONUCAHUSL PA3IUYHBIX (PUULECKUX NPOYECCO8.
63. |20.11 Ilokazamenvhule ypagHeHus 1 Braoemw ocnosnvimu cnocobamu peuieHus
64. 21.11 1 NOKA3ameNbHbIX YPABHEeHUU
65. 20.11 Tempas0p Obvsacuams, Kakas gueypa Ha3vieaemcs mempa’aopom, a
60. 2211 Hapaﬂﬂeﬂenunea Kakas napaﬂﬂeﬂenune()OM, NOKA3b18aMb HA Yepmedicax u
MOOeNISIX UX dNeMeHmbl, U300paxcams dmu hueypovl Ha
pucyHKax, uniroCmpuposams ¢ ux NOMOWbIO Pa3iuiHbLE
CyuaU 83aUMHO20 PACNONONCEHUS NPAMBIX U NIOCKOCMel
6 npocmparcmee. DopmyIuposams u 00KA3bl6aANb
ymeepoicoenus o ceoticmeax napaiienenuneod.
67. 25.11 IloxazamenvHule ypasneHus 1
68. 26.11 IloxazamenvHuvle HepaseHcmea 1 Pewams noxkazamenvuvle nepagencmea Ha ocHoge
CBOLICME MOHOMOHHOCIU NOKA3AMeNbHOU (OYHKYUU
69. 27.11 IloxazamenvHvle HepaseHcmEa 1 Pewams noxkazamenvuvle nepagencmea Ha 0CHOBe
CB0LICME MOHOMOHHOCIU NOKA3AMENbHOU (hYHKYUU
70. |28.11 I paghuueckuii memoo pewenus | 1 Pewamv nokazamenvuvie nepasencmea, ucnonv3ys
NOKA3AMeNbHbIX HEPABEHCME epaguxu dyHkyuil, BX00AUWUX 8 HEPABEHCMEBO.
71. 27.11 Ilocmpoenue ceuenuii O0vscHAMb, YUMo HA3bIBAECMCA CeUeHUeM mempasopa
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72.  |29.11 mempas’opa u napaiierenuneda | 1 |(napannenenuneoa), Hazvieamv 603MON’CHbIE BUObL
ceuenuil. 3Hamv Memoovl nocmpoernusi ceyerull. Pewamo
3a0auu

73. 02.12 Cucmemvul nokazamenbHbix 1 Pewams cucmemsl nokazamenbhvix ypagHeHuil u

74. 03.12 (ypasnenuti u nepasencme 1 Hepaeencme.

75. 04.12 VYpox 0b606wenus u 1

cucmemamusayuy 3HAHUU

76. ]05.12 Koumponvnas paboma Ne 4 1

77. |04.12 3auém no meopemuueckomy 1

mamepuany

78. 06.12 Koumponvnas paboma Ne 5 1

V. JOTAPUOMHUYECKAS ®YHKIIUA 18 [HEPIHEHAUKYJAPHOCTD | 18
MNPAMBIX U
IJIOCKOCTEN

79. 09.12 Jloeapugpmoi 1 Dopmynuposams onpeoesieHue 102apu@pma yucia,

80. 10.12 1 OCHOBHO20 102APUPMULECKO20 MOHCOeCMBA, NPUMEHAMND
OCHOBHOE N102apUpMUYEcKoe MoHCOeCmao K
BLIUUCTICHUSIM U PEULeHUIO NPOCMETULUX
N102apuUpMudecKux ypasHeHuil.

81. 11.12 Csoticmsa no2apugpmos 1 /lokazvieamsb ocHoubie ceolicmaa 102apuhmos

82. 12.12 Cesoticmsa noeapugpmos 1 Ipumenamo ocHo8Hble C80UCMBA 102aPUPMO8 014
npeobpaz0eanus 102apUuPMUIECcKUX 8blPaANCEeHUIL.

83. 11.12 Ilepnenoukynspmsie npsimvle 8 1 |Dopmyruposams onpedenenue nepneHOUKyIAPHbIX

npocmpancmee NPAMBIX 8 NPOCMPAHCIEE, POPMYIUPOBANb U
00Ka3v18amMs 1eMM) 0 NEPNEHOUKVIAPHOCIIU 08YX
napaiielbHuIX NPAMbIX K mpembell npsamot

84. 13.12 IlapannenvHnole npsmvie, 1 |(Dopmynuposams onpedenenue npsamoti,

nepneHOUKyIapHble K NA0CKOCMU NepneHOUKYIAPHOL K NIOCKOCMU. U NPUBOOUMND
ULIIOCMpUpyowue npumepsl U3 OKpysicarouell cpeobl.
8b. 16.12 /lecamuunvie u HamypanvHble 1 Dopmynuposams onpeoeseHue 0ecamuyHo2o u
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86. 17.12 n1ocapughmol 1 HamypaibHo2o ao2apugma. Boeigooums chopmyny
87. 18.12 1 nepexooa kK H08omy ocHosanuio. [Ipumensmo gpopmyny
nepexooa K HO80MY OCHOBAHUIO O/ BbIUUCTIEHUS
3HAYeHUll U NPeobpPaA306anUsl 102aPUPMULECKUX
BbIPANCEHUIL.
88. 19.12 Jlocapugpmuueckas hynxyus, 1 Dopmynuposams onpeoeenue 102apuph  Muieckoll
eé ceoticmea u epagux @yukyuu Y =109, X u 6v1800UMb €€ ceolicmea 6
sasucumocmu om snauenuii a (a>1, 0<a<1)
89. 18.12 [Ipusnax nepneHOUKyIApHOCmU Dopmynuposams u 00KA3b16AMb MeEOpPeMy,
NPAMOT U NIOCKOCIU 8bIPANCAIOWYIO NPUSHAK NEPREHOUKYAPHOCTIU NPAMOU U
90. 20.12 Teopema o npsmoti, NJI0CKOCmU, U meopemy o CYyuecmeo8arnuu u
nepnenouKyIAPHOL NAOCKOCMU €0UHCMBEHHOCIU NPAMOU, NPOX00awell Yepe3 OaHHYIO
MOYKY U NEPREHOUKYISIPHYIO OAHHOU NJIOCKOCMU.
91. 23.12 Jlocapugpmuueckasn hynxyus, 1 Cmpoums epaghuxu nocapugpmuueckou hyHKyuu
eé ceoticmea u 2pagux y =log, X 6 3asucumocmu om snauenuii a.
[lemMoncmpuposams npumerenue cOUCMa
nl0eapupmuyeckol YyHKyuu npu CpaAGHeHUU 3HAYeHUll
BbIPANCEHULL U PeUeHUU NPOCMEUUUX T02APUPMULECKUX
Vpasnenuil u Hepasencms.
92. [24.12 Jlocapughmuueckue ypasnenus 1 Pewamo paznuunvie nocapugpmuyeckue ypasrnenus u ux
93. |25.12 Aomunucmpamusenas 1 cucmemyl ¢ UCNONIL3OBAHUEM CEOUCME T02APUPMO8 U
KOHMPOJIbHAsL paboma 00UUX MemO008 peuleHUsl YPAGHEHUII.
94. 26.12 Jloeapupmuyeckue 1 Pewams nocapugpmuueckue nepasencmea Ha ocHose
HepaseHcmaa CBOLICME J102APUPMUYECKOU PYHKYUU.
95. ]25.12 Pewenue 3a0au no meme Pewambu 3a0auu na eviuucienue u doxazamensbcmeo,
96. 27.12 NepneHOUKYIAPHOCHb NPAMOU U CB853aHHbIE C NEPNEHOUKYISAPHOCNBIO NPAMOU U
naocKocmu NIOCKOCMU.
97. 13.01 Jlocapugpmuueckue 1 Pewamyo nocapugmuueckue nepasencmea na ocHose
98. 14.01 HepaseHcmea 1 CBOUCME 102apUPMULecKo hyHKyuu.
99. [15.01 VYpok 0606wenus u 1
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cucmemamusayuy 3HAHUU
100. |16.01 Pewenue 3a0au. [loocomosxa 1
K KOHMPOIbHOU pabome
101. |15.01 [lepnenouxynsap u HaKIOHHbIE.. ObvsicHAmMb, YUMo maxoe NepReHOUKYIap U HAKIOHHASL K
102. (17.01 Paccmosnue om mouku 0o NJIOCKOCMU, YMO HA3bIBAEMCS NPOeKyUell HAKIOHHOU,
HIOCKOCMU. YUMo HA3bl8AEMCcs paAcCMOsHUEM: O MOYKU 00
NIOCKOCMU, MeAHCOY NAPATNETbHbIMU NIOCKOCHISMU,
MeHcOy NapaieibHol NPSAMOU U NIOCKOCIbIO, MENCOY
CKPeWUBAIOWUMUCS NPIMBIMU.
103. |20.01 Koumponvnas paboma Ne 6 1
104. |21.01 Ananuz KoHmponvHOUu pabomol 1
VI. TPUTOHOMETPUYECKHUE 26
DOOPMYJIbI
105. |22.01 Paouannas mepa yena 1 ObvsacHams coomeemcmeue mexcoy mouKamu Yuciosou
APSAMOU U OKPYICHOCIU, (YOPMYIUPOBAMb OnpedeneHue
paouana.
106. |23.01 Ilosopom mouxu 6okpye 1 ObvscHamb, NOHAMUE NOBOPOMA MOUKU eOUHUYHOU
Hauana KoopouHam OKDYIHCHOCMU BOKPY2 HAYALA KOOPOUHAM HA V2Ol i .
107. |22.01 Teopema o mpéx Dopmynuposams u 00KA3bI8AMb Meopemy 0 mpéx
108. |24.01 NepneHOUKyIApax NepneHOUKYIAPax U NPUMeHams e€ npu peuleHuu 3a0ay.
ObvscHsamsb, umo maxkoe OpmocoOHAIbHASL NPOEKYUsL
MouKU (Qpueypwvl) Ha NIOCKOCHIb.
109. |27.01 Ilosopom mouxu 6okpye 1 Haxooumw nonosicenue mouxu okpysrcnocmu,
Hauana KOOpOuHam coomeememayioujetl 0aHHOMY OeUCMEUMETbHOMY YUCTY.
110. |28.01 Onpeoenenue cunyca, 1 Dopmynuposams onpeodeienust CUHYCd, KOCUHYCA,
KOCUHYCA U MAaHeeHca yena mawueenca u komaueenca yena (yucaa). Haxooumo
. /4
3HAYeHUs SMux QYHKYuLl 015 Yucen 8u0a Ek , eoe,
k e Z, echu onu cywecmsyrom
111. |29.01 Onpeoenenue cunyca, 1 Dopmynuposams onpeoeienust CUHYCd, KOCUHYCA,
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KOCUHyca u maHeenca yeua

maneenca u komaueenca yaia (wucaa). Haxooumo
. T
3HaueHUus SMux QyHKyutl 015 yucen 8uod Ek , 2oe ,

k € Z, ecnu onu cywecmsyrom

112. |30.01 3naku cumnyca, Kocumnyca u Haxooumw 3naxu 3nauenuii cunyca, KOCUHYca u maHeeHca
mamnzenca yucaa.
113. |29.01 Yeon meancoy npsmotui u ObvsacHamb, YmMo HA3bIBACMCSL Y2TIOM MeHCOy NPAMOU U
114. |31.01 NA0CKOCMbIO NIOCKOCMbIO U KAKUM CE0UCMEOM OH 00adaem.
Obvsacuams, umo maxkoe YeHmpaibHas NPOeKYUs MOUKU
(ducypwl) na nnockocme.
115. |03.02 3asucumocms medncoy Buvisooumu ¢hopmynvl 3a6ucumocmu mexicoy cumnycom,
CUHYCOM, KOCUHYCOM U KOCUHYCOM, MAHZEHCOM 00OHO20 U MO20 Jice Yeld (Yucia).
MAH2EHCOM 0OHO20 U MO20 Jice
apeymenma
116. |04.02 3asucumocms medncoy Ipumensmo ¢hopmynvt 015 8bIMUCICHUA 3HAYEHUL CUHYCA,
CUHYCOM, KOCUHYCOM U KOCUHYCA, MAH2EHCA YUCA NO 3A0AHHOMY 3HAYEHUIO
MAH2EeHCOM 00HO20 U MO20 Jice 00H020 U3 HUX
apeymenma
117. ]05.02 Tpuconomempuueckue Dopmynuposams HOHAMUE MOHCOECMBA KAK PABEHCMEA,
118. ]06.02 mooicoecmea Cnpageonuso2o 0is 8cex 0ONYCMUMbIX 3HAYeHUll OYKE.
119. |05.02 /[6yepannviil yeon. [lpusnax Obvsacuams kaxkas gueypa Hazvieaemcs 08yePaHHbIM
120. |07.02 NepneHOUKYIAPHOCIU 08YX Venom u kaxk ou uzmepsemcs, 00bACHAMb, YUMo Maxkoe
NIOCKOCMEN. V2o MedtcOy nepecekaruyuMucs NIOCKOCMAMU U 8 KAKUX
npeoenax ou uzmepsiemcst. Copmyauposams onpeoeerue
83AUMHO NEPNEHOUKYIAPHBIX NIOCKOCMEL,
Gopmynuposams u 00Kazvl6ams meopemy 0 npusHaKe
NepReHOUKYIAPHOCTU 08X NIOCKOCMEU.
121. ]10.02 Tpueconomempuueckue /[okaszvieams mocoecmaa ¢ UCnoIb308AHUEM U3YUEHHBIX
moarcoecmed Gopmyn, evloupamsv ycnewivie cmpameuu 8 paziuiHblx
CUMYayusx.
122. |11.02 Cumnyc, KOCUHYC U MAH2EeHC Hcnonvzoeamsv ceoticmea uemHocmb-He4emHoCmy
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yenos o u —o

MPUSOHOMEMPUYECKUX DYHKYULL 0151 BbIYUCTEHUSL UX
3HAYeHUli Om OMPUYAMENTbHBIX AP2YMEHMO8.

123. ]12.02 Dopmynvl crnodxiceHus Ipumensmo ¢hopmynvl Cr0dHCeHUA NPU BLINUCTEHUSX U

124. 113.02 8blNOJIHEeHUU npeo6pa306aHuL7 mpucoHoOMempuyecKux
BbIPAICEHUIL.

125. ]12.02 [IpsimoyzonvHblll Obvscuams Kakou napaiienenuneod Ha3vleaemcs

napannenrenuneo. Tpéxepannulii NPAMOY20IbHBIM, POPMYIUPOBAMb U OOKA3bIEAMb
2on1. Muozcoepanuwiil yeon. lymeepoicoenus o eco ceoticmsax. Kakas ¢hueypa

126. |14.02 HA3b18AeMCs MHO20ZPAHHBIM Y2lloM (MPEXSPAHHBIM,),
dopmynuposams u 00Ka3bI8aMb YMEEPAHCOCHUE O TOM,
UMo Kaxcowlll NAOCKUU Y20l MPEXSPAHHO20 Vel MeHbule
CyMMbL 08YX OpYeUX NIOCKUX Yel08, U MEOPEeMy O CyMMe
NIIOCKUX Y2108 8bINYKII020 MHO20SPAHHO20 Y2ld.

127. |17.02 Dopmynvt crodxcenus Ipumensmo ghopmynvl crodiceHUss NPU BbIYUCTEHUSX U
BbINOJHEHULU NPe0OPA308AHULL MPULOHOMEMPULECKUX
BbIPANHCEHUL.

128. |18.02 Cunyc, xocunyc u mameeHc Buvisooumw ¢hopmynel d06otino20 yena kaxk credcmaus

129. ]19.02 080UHO020 Yena meopembvl CIOHCEHUST U NPUMEHAMb UX NPU
npeobpaA306aAHUAX MPUSOHOMEMPULECKUX bIPANCEHULL

130. |20.02 Cunyc, xocunyc u mameeHc Buvisooums ¢hopmynvl nonosunnozo yena kaxk cieocmeus

NONOBUHHO20 Yeld meopembl CIONHCEHUsL U NPUMEHAMb UX NPU

npeobpaA306aAHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

131. |24.02 Konmponvuas paboma Ne 7

132. 121.02 3auem

133. |24.02 Cunyc, Kocunyc u mameeHc Ipumensmo ¢hopmynvt no108UHHO20 Yena npu

NOIOBUHHO20 Ved npeobpaz08aHUAX MPUSOHOMEMPUUECKUX BbIPANCEHUL
134. |25.02 Dopmynvl npueedeHus Buvisooums ¢hopmynvl, nozeonsarowue 3ameHums CUHYC,

KOCUHYC, MAHCEHC U KOMAH2EHC n106020 yucia
coomeemcmeerHO CUHYCOM, KOCUH)YCOM, MAHCEHCOM U

T
KOmMAaHeeHCOM Hucia o, eciu O<ac< E
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135. |26.02 Dopmynvl npueedeHus Buvisooumu ¢hopmynvl, nozeonsarowue 3ameHums CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC 1106020 YUcia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U
V4
komanzencom uucia o, eciu 0<a < )
136. |27.02 Cymma u paznocms cunycos Ipumensimo hopmynvt cymmsl u pazHOCMU CUHYCO8 NPU
peuenuu 3a0ay Ha 8bIYUCTIeHUEe U PA3TONCEHUU HA
MHOJICUMEIU.
MHOI'OI'PAHHUKH 12
137. |26.02 [lonamue mnozcoepannuxa. 1 |Obvacuame, kaxkas ¢ucypa Hazvieaemcs
[Ipusma MHO20CPAHHUKOM U KAK HA3bIBAIOM €20 JJIeMeHMbL.
Kaxkoii MHO202paHHUK HA3bI6AEMCSI BLINYKIBIM,
NPpUBOOUMb NPUMEPbI MHO2OCDAHHUKOS.
138. |28.02 [ ‘eomempuueckoe meio. 1 |O6wsacusamob, umo maxoe ceomempuueckoe meo.
Teopema JDiinepa Dopmynuposams u 00KA3bLI8AMb Meopemy Jinepa 0
BbINYKIbIX MHO202PAHHUKOB.
139. |02.03 Cymma u pasHocms KOCUHYCO8 Ipumenamo ghopmynel cymmul u pazHocmu KOCUHYCO8
npu pewienu 3a0a4 Ha GbIYUCTEHUE U PA3TIONCEHUU HA
MHOJICUMENU.
140. |03.03 Cymma u pasHocms cumycos u Ipumenamo ghopmynel cymmul u pazHoCmu CUHYCO8 U
KOCUHYCO8 Gopmynvl CymMmbl U pAZHOCMU KOCUHYCO8 NPU PeuleHUU
3a0a4 HA BbIYUCTIEHUE U PAZTIONCEHUU HA MHOICUMEIIU.
141. |04.03 Vpox 0bobwenus u
cucmemMamu3ayuy 3HAHU
142. 05.03 Koumponvnas paboma Ne 8
143. 104.03 Ilpusma. Ilpocmpancmeenuast 1 |Obwvsacuamoe, kakoii MHO202PAHHUK HA3bIBAEMCS NPUMOU

meopema llughazopa

U KaK HA3bIBAIOMCSL e€ dNIeMeHMbl, KaKas npu3ma
HA3b186aemcs NPAMOU, HAKIOHHOU , NPABUNbHOU.
U3zo0pasicams npuzmsl na pucynke. Q0vbsacHAmMb, YMO
Ha3vleaemcs nioujadvio noHol (60Kos8oll) nosepxHoCcmu
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npusmol. Beigooums ghopmyny niowaou opmo2oHaiIbHOU
NPOeKyuU MHO20Y20IbHUKA U OOKA3bL8AMb
npocmpancmesennyio meopemy llugaeopa.

144,

06.03

[lupamuoa

Ob6vacuams, KaKkol MHO20SPAHHUK HA3bIBAEMCSL
NUPAmMUOOl U KaK HA3bl8AIOMCs €€ 1eMeHmbl, Yo
HA3bI18aemcs nIouaobio NoIHoU (60K0801lL) NOBEPXHOCMU
nUPAMUODL

VII.
YPABHEHUA

TPUT'OHOMETPUYECKHUE

19

145.

09.03

Ypaenenue cosX =a

Dopmynuposams onpeoeienue arccosa, 8pbl800UmMy
Ghopmynvl KopHell npocmetiuiux ypasHeHutll
cosx =0;cosx =+1

146.

10.03

Ypaenuenue cosx =a

Buvisooums chopmyny ropheil ypasuenus 6uda COSX = a
ons 1106020 a € [—1; 1]

147.

11.03

Ypaenuenue cosx =a

Pewamsv ypasnenus

148.

12.03

Vpasnenue sinx =a

Dopmynuposams onpedenienue arcsina, 6v1600umy
Gopmynsl KopHetl npocmeuuux ypasHeHul
sinx=0;sinx==+1

149.

11.038

[Ipasunvras nupamuoa

Obvsacuams, Kakas nNUpamuod Hazvl8aemcs nPpaeUIbHOU,
00KaA3b18aMb YMEEPHCOCHUE O CBOUCMBAX €€ OOKOBbIX
pébep u 6okoswvIX epareli u meopemy o niowaou 6OKos8ol
NOBEPXHOCU NPABUTLHOU RUPAMUODL.

150.

13.03

Yceuénnasn nupamuoa

Obvsacuams, KaKkoll MHO20SPAHHUK HA3bIBAEMCSL
VceuéHHou nupamuool u Kak Ha3ul8aromcs eé d1eMeHmbl,
00KA3b16AMb Meopemy 0 NI0WAoU 6OKOBOU NOBEPXHOCIIU
NPABUILHOU YCeUEHHOU NUPAMUObL.

151.

16.03

Vpasnenue sinx =a

Buvisooumw ¢hopmyny ropheil ypasuenus suda SinX =a

o mobozo a e[-1;1]
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152. |17.03 Vpasnenue sinx =a Pewamo ypasnenus
153. |18.03 Vpasnenue 1gx = a Dopmynuposams onpedenenue arctga, viooums
154, 119.03 AomMuHucmpamuenast Gopmynel KopHetl npocmenwiux ypasHenuti tgXx =a.
KOHMPOIbHAs paboma Pewiamy ypasHenus
155. |18.03 [locmpoenue ceuenuii nupamuo Pewamo 3a0auu na evluucnenue u 0oxkazamenibcmeo,
CBA3AHHBIE C NUPAMUOAMU, 3A0AYU HA NOCPOEHUE
ceueHull nupamuo.
156. |20.03 Cummempus 8 npocmpancmae ObvsicHam»b, Kakue mouKku Ha3vl8amcst
CUMMEMPUUHBIMU OMHOCUMENbHO MOYKU (NPAMOT,
NJIOCKOCMU), YmMo maxoe yeHmp (0cb, NI0OCKOCMb)
cummempuu ghucypul, npusooums npumepsi uzyp,
0071a0arWuUx d1eMeHmamit CUMMempUul 8 apxumexmype,
MexHuKe, npupooe.
157. |23.03 Pewenue Pewamv mpueonomempuueckue ypasnenus, c800suuecs
MPUSOHOMEMPULECKUX K K8AOPAMHBIM.
(ypasnenuii, ceooawuxcs k
K8AOPAMHbIM
158. |24.03 Pewenue Ipumenamo mMemoo paznoxcenuss Ha MHO*CUMeNU U
MPUSOHOMEMPULECKUX Memoo 8CNOMO2AmMeNbHO20 Yeld.
(ypasHenuii suoa
asinx+bcosx=c
159. |01.04 Pewenue Ipumenamo mMemoo pasznoxcenus Ha MHO*CUMeNU Npu
MPUSOHOMEMPULECKUX peleHuu mpueoHoMempu4ecKux YpaeHeHutl
VpasHeHull ¢ NOMOWbIO
\PA3NI024CEHUSL 1eB0LL HaACMU HA
MHOCUMENU
160. |02.04 OoHopoonvie Pewamwv o0nopoousvie ypasnenus nepgoui u 6mopoti
mpucoHoMempudecKue cmeneHu
VpasHeHus
161. |01.04 [lonsamue npasuibHO20 ObvscHAMb, KAKOU MHO20CPAHHUK HA3bIBAENICSL
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MHO2O0CDAHHUKA

npasujlbHbimM, OOKa3bl6aI71b, umo He cyujecmeyem

162. 103.04 Dnemenmowi cumMmempuu 1 npasunibH020 MHO202PAHHUKA, CPAHAMU KOMOPO20
npasunbHblX MHO202PAHHUKOB AGIAIONMCA NPABUTIbHbLE n-yzofszuKu npu n>6 y
o06vacuams. Kakue cywecmeyom 6uobl NpaguibHbiX
MHO202DAHHUKOG U KAKUMU JNEMEHMAMU CUMMEMPUU OHU
obnaodarom.
163. ]06.04 Memoo 3amenbl Heu38ecmHo2o 1 Ipumensmo memoo 3amensbl HeU38eCMHO20 NPU peuleHuU
MPUSOHOMEMPULECKUX YPABHEHUIL
164. 107.04 IIpumepwl pewernus 1 Braoemv npuémamu pewenus npocmeriviux
165. |08.04 npocmeuuux 1 MPUSOHOMEMPUHECKUX HEPABECHCME C NOMOUBIO
MPUSOHOMEMPULECKUX €OUHUYHOU OKPYIHCHOCIU
HepaseHcme
166. |09.04 Ypox 0b606wenus u 1
cucmemamusayuy 3HAHUU
167. |08.04 Koumponvnas paboma Ne 9 1
168. ]10.04 3auém 1
169. |(13.04 Pewenue 3a0au, noocomoska k| 1
KOHMPOIbHOU pabome
170. [14.04 Konmponvnas paboma Ne 10 1
171. ]15.04 AHanuz KOHmMpoabHOU pabomoi 1
VIII. IMOBTOPEHUE 21 |ITIOBTOPEHHME 12
172. |16.04 Pewenue 3a0anuii na 1 Ymemo pewwams 3a0anus muna 9 uz JJEMO EI'D
npeobpazosanue (npoghunvusiii yposens) Ha npeobpazosarue
MPUSOHOMEMPULECKUX MPUSOHOMEMPULECKUX BbLPANCEHULL
8bIPANCEHUU.
173. |15.04 Ananuz KOHMpPOALHOU pabomul. 1 |Vmemw pewwamov 3a0anus muna 8 uz demoncmpayuouHo
Pewenue 3a0au na memy sepcuu (JJEMO) EI'D (npoghunvhsiii yposens) o
«llpasunvnas nupamuoa, eé nupamuoax
9/1eMEeHMbl»
174. 117.04 Pewenue 3a0au na memy 1 |Bradems npuémamu peuienus 3a0a4 Ha 00KA3amMelbCmEo

«IIpasunvnas mpeyeonvnas

u eviuucnenue muna 14 uz J[EMO EI'D o mpeyzonbHbix
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NUPAMUOQ, €€ s1eMeHmbly

nUpamuoax

175. 120.04 Pewenue 3a0anuii Ha Ymems pewamso 3a0anus muna 9 uz JJEMO EI'D
176. |[21.04 npeobpazosanue cmeneHHbiXx, (npoghunvhwiii yposers) Ha npeobpazosarue
NOKA3AMeNbHbIX U MPUSOHOMEMPULECKUX BbIPANCEHUU
10capu@muyeckux
8bIPACEHU.
177. |22.04 Pewenue 3a0anuii Ha Ymemo pewamo 3a0anun muna 9 uz JJ[EMO EI'D
178. [23.04 npeobpazosanue cmeneHHbix, (npodunbhblil yposels) Ha npeodPaz08aHue 8blPaANCEeHUll
NOKA3AMeNbHbIX,
10eapugmuueckux u
MPUSOHOMEMPULECKUX
8bIPANCEHULL
179. |22.04 Pewenue 3a0ay na memy Ymemo pewamo 3a0anus muna 8 uz [EMO EI'D
180. |24.04 «IIpasunvrnas uemwvipéxyzononas (npoghunvhslil yposens) u 81ademv npUeMamu peueHus
(wecmuyzonvHas) nupamuoa, eé 3a0a4 Ha 00KA3aMenbCmeo U evlyucienue muna 14 us
9JIeMEeHMbL» IEMO ET'D (npogunbHulil yposeHs) 0 uemvipéxy20ibHblX
U WeCmUy20IbHbIX NUPAMUOAX
181. |27.04 Pewenue npocmetiwiux Ymemo pewamo 3a0anus muna 5 uz J[EMO EI'D
182. |28.04 JIUHENIHBIX, K8AOPAMHBIX, (npoghunvbHbLIl yPOBeHb) Ha peuieHue YPAGHEeHU
UPPAYUOHATILHBIX,
NOKA3AMeNbHbIX U
l0eapupmuyecKux ypasrenuil
183. |29.04 Pewenue ypasnenuii Braoemv npuémamu pewenus 3aoay muna 13 uz JJEMO
184. |(30.04 NOBLIUEHHO2O0 YPOBHSL ET'D (npoghunvrulil yposenv) npu peuieHuU K8AOpAMHbIX
(k6aopamHuix, U CBOOAWUXCS K HUM, UPPAYUOHAILHBIX, NOKA3AMETbHbIX
NOKA3AMeNbHbIX, U 102apumMuieckux ypasHeHul.
UPPAYUOHATILHBIX,
n1oeapugmuyeckux) ¢ omoopom
KOpHell U3 3a0aHHO20
NPOMENCYMKA
185. |29.04 Yposuesas camocmosmenvhas
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[paboma, cocmaenennas uz
3a0anun muna 8 u 14

186. |01.05 Pewenue 1 Ymemo pewamo npocmetiwiue mpuconomempuuecxue
187. |04.05 MPUSOHOMEMPULECKUX 1 ypasuenus. Brademov npuémamu pewienus 3aday muna 13
188. [05.05 (ypasnernuii 6azoso2o u 1 uz IEMO EI'D (npoghunvHulii yposeHv) npu peutenuu
NOBbIUEHHO20 YPOBHE C MPUSOHOMEMPULECKUX YPABGHEHUI.
omoopom KopHel U3 3a0AHHO20
NPOMENCYMKA
189. 106.05 Yposnesas camocmosmenvuas | 1
[paboma, cocmaenennas uz
sadanuu muna 5, 9 u 13
190. |06.05 Pewenue 3a0au na memy: Ymems pewams 3aoanus muna 8 uz JEMO EI'D
191. |08.05 «lIpusma u eé snemenmoi. (npounvhwiil yposens) o npusmax. Brademwv npuémamu
[Ipamas npusma. Ilpasunvhas pewenus 3a0au na dokazamenvcmeo u 6vlUCIEHIE MUNA
R 14 uz JIEMO EI'3 o npuzmax.
MpeyeosbHAsL NPUMA. »
192. |07.05 Pewenue 3a0au na npoyenmui, 1 Ymemo pewwams 3a0anus muna 1 u 11 uz JEMO EI'D
193. [11.05 yacmu, 00JU. 1 (npoghunbhwill yposens), ¢ npumeHeHuem NOHIMUSL
194, 112.05 Pewenue 3a0au na 1 npoyexma, 4acmu, OOJu..
195. [13.05 KOHYeHmpayuio, cmecu, 1
CNIaguL.
196. |[13.05 Pewenue 3a0ay na memy: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
197. |15.05 «Ilapannenenuneo, ezo (npoghunbhblll yposens), 81adems NPUEMAMU PeUleH s
anemenmol. IlpsamoyeonvHulil 3a0au Ha 00KA3amenbCmeo u vluucienue muna 14 uz
napannenenuned. Kyo.» JI[EMO EI'D o napannenenuneoax, xyoe.
198. |14.05 Pewenue 3a0anuii na 1 Ymemo pewwams 3a0anus muna 10 uz JEMO EI'D
199. 118.05 BbIYUCTICHUS U 1
200. [19.05 npeobpazoeanuis N0 OaGHHbIM 1
Gdopmynam
201. |20.05 Hmoeosas konmponvras 1 |Amozcosas koumponvhas
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202. |20.05

[paboma Ne 11, cocmasnennas paboma Ne 11, cocmasnennas uz| 1
uz 3a0anui muna 1, 5, 8, 9, 10, 3a0anut muna 1, 5, 8, 9, 10, 11,
11, 13 u 14 13ul4
203. |21.05 Ananusz KonmpoabHoU pabomol 1
204. 122.05 [loosedenue umozos. 3aoarnue 1
HA KAHUK)JIbl
204 yaca 136 u 68 u
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KAJIEHAAPHO-TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O

HA

MHNPEAMETA «MATEMATHUKA» 11 KJACC
YYEBHBIN I'O/I.

(6 YACOB B HEJEJIIO (AJIFEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A -4 4., TEOMETPUS -2 II.),

BCEI'0 204 YACOB, YIJIYBJEHHBIN YPOBEHbD)

YuyeOunkn: Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOro aHaiu3a, reoMeTpus. Asredpa M Hadaja MaTeMaTH4ECKOIrO
aHanuza. YueOoHuk. 10-11 kmaccel. ba3zoBeiii u yroyOnennsiit yposau / LA, Amumos, FO.M. Komsirun, M.B. TkauéBa u np U :
Marematuka: anreOpa U Hayajla MaTEMaTUYECKOro aHainu3a, reomerpus. I'eomerpus. 10-11 kmaccol. (ba3oBelid 1 yriayOaeHHBIM
ypoBHu) / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomiie u ap.
MartepuajbHO-TexHH4YecKoe ocHaleHue ypokos: YMK M.IO. Konsaruna u np., YMK JI.C. Atanacsua u np, «4 cnam EI'D»
Kypc camonoaroroBku. TexHomnoruss pemeHus 3amaHuil. YdeOHoe mnocoOue misg oOueoOpa3oBaTeIbHbIX OpraHU3alui.
[IpodunbHblii ypoBeHb. B Tpéx wacTsax: «Anrebpa», «AnreOpa m Havana aHanmuza» u «leomerpusi»/ W.B. fAmenko, C.A.

[Ilectakos. - M.: IIpocBemenue, 2018., MyJIbTUMEIUINHBINA IPOESKTOP, KOMITBIOTED, ...

MATEMATHUKA

AJITEBPA U HAYAJIA AHAJIN3A

I'EOMETPUA

ean o0yuyenusi (XapakTepuCcTUKA OCHOBHBIX BU/I0B

Homep|(/laTb1

Conepxanue

Koa-Bo

Conepxanue

Ko.-Bo

NAeATEeJIbHOCTH YYeHUKA, y4eOHBIX JeHCTBHI)

YPOKa (mpoBeneHus |(pas3gesibl, TeMbl) yacoB |(pa3aeJibl, TeMbI) 4acoB
1aH |pakr
I. TPUTOHOMETPUYECKUE ®YHKINU 20 }IHI/E},HHJIP’ RO 14
1 Obnacmy onpedene uAiu 1 Brademo nonsamuem mpu2zoHoMempuieckol QyHKyuu.
2. MHOJICECTNEO SHATEHUL 1 Ymems ob6ocrosvieams obracmos onpedenenus u

mpucoOHOMeMpU4eCKux

GyHKyuti

MHOJICECmB0 3HayeHUull pyHKyutl Y = SiNX u Yy =CO0S X
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Yemnocmsv U HEUEMHOCMb

MPULOHOMEMPUUECKUX
GyHryuil

Brademo nonsimuem 4€muou U HeuémHou QyHKYuu.

Ymemo uccneoosame mpuconomempuueckue yHxyuu
Ha uémnocmo u Heyémuocme.

[lonamue yurunopa.

oo A~ w

[1Lowaowb nosepxrHocmu
YUIUHOPA.

Brademb noHamuem yuiuHOpuieckol noepxHocmu, eé

oopaszyrowell u ocu. M306pasxcamo yununop u e2o
CceyeHus NI0CKOCMbIO, NPOX00AWell yepe3 0Chb
n10CKOCMbI0, NePReHOUKYAAPHOU K ocu. ObvscHAMDb,
UmMo NPUHUMAemcs 3a N1owadb OOKOBOL NOBEPXHOCIU
yurunopa. Boeieooums chopmyny onsa eviuucnenus
00K060UL U NOJIHOU NOBEPXHOCU YUTUHOPA.

Ilepuoouunocms
MPUSOHOMEMPULECKUX

@yuryul

Dopmynuposams onpeoeieHue nepuooudecKoll
@yHxyuu, Ymemo uccnedoeams GyHkyuu Ha
NePUOOUYHOCMb, HAXOOUMb NEPUOObL
MPUSOHOMEMPUHECKUX DYHKYULL

10.

Cesoticmsa ¢hynxyuu Yy =COSX,
u eé epaghux

3namo ceoticmea ¢ynkyuu Yy =COSX, ymems CMpoums

epaghux yHKyuu, nPUMEeHIms C8OUCMBEA QyHKYUU
Y = COS X npu peuieHuu ypasHeHull u HepageHcms.

11.

Pewenue 3a0au na
HAXodHcOeHUs: n1ouaou
HOBEPXHOCIU YUTUHOPA

Pewamw 3a0auu na évruucienue niowaou 60Kosoul u
NOJHOU NOBEPXHOCMU YUTUHOPA.

12.

Ilonsamue konyca. ILnowaow
NO6epXHOCMU KOHYCA.

Brademv nowsimusimu: konuueckas nogepxnocmu, eé
obpasyrowue, gepuuna, oce. M300paxcams KoHyc u e2o
CeyeHUst NIOCKOCMbIO, NPOX0OsWell Yepe3 0Chb
NJIOCKOCMbIO, NePneHOuKyIsApHou K ocu. O0vsacHamo,
YUMo NPUHUMAEmcs 3a Naowadb OOKOBOU NOBEPXHOCTU
KoHyca. Beieooums gpopmyny 0ns eviyucienus O0Ko8oll
U NOJIHOU NOBEPXHOCMU KOHYCA.

13.

14.

Cesoticmea ¢pynxyuu Y =SINX,
u eé epagux

15.

3namo ceoticmea pynxyuu Y =SINX, ymems cmpoums
epagux ynxyuu, npumeHsams ceoUCmea hyHKyuu
y= sin X npu peweHuu YpasHeHuli U HepaseHcmes
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16.

Ceovicmea ¢pynkyuu 'y = tgx,
u eé epaghux

3namow ceoticmea ¢hynkyuu Yy =tgX, ymems cmpoumo eé
epaghux

17. [1nowaob nogepxnocmu Pewamw 3a0auu na évruucienue niowaou 60OKosoul u
18. KOHyca. YceuéHnHnulil KOHycC. noaHou nogepxuocmu koHyca. Q0vacHaAmb, Kakoe mejo
HA3b18AENCsl YCEUEHHBIM KOHYcoM. Bvisooums gpopmyny
07151 8bIMUCTICHUS NIOWAOU OOKOBOI U NOJIHOU
NOBEPXHOCU YCEUEHHO20 KOHYCA
19. Ceoticmsa ¢hynxyuu 'y = tgx,, 3name ceoticmea ¢ynukyuti 'y =tgx, Yy =ctgx ymemso
20. u eé epagux CMpoUms Ux epapuxu, NPUMeHsIMb C80UCMEA PYHKYUL
npu peulenuy ypasHeHull U HepaeeHCms
21. Obpammuvie Braoemv nousmuem oopamuvix mpuconomempuyeckux
22. mpueoHoMempuiecKkue @YHKYuULL, 3HAMb UX CEOUCMEA, YMeMb CIPOUMb 2pAPuK
GyHryuu
23. [1nowaos nosepxnocmu Pewamv 3a0auu na svluucieHue nosepxHocmu KoOHyca u
KOHYCA U YCeYEHHO020 KOHYCA yceuénnoeo konyca
24. Coepa u wap. Bzaummnoe Dopmynuposams onpeoenenue cghepuvl U wapa, ux
[pacnonoscenue cghepol u yenmpa, paouyca, ouamempa. Mccreoosams 83aumnoe
niockocmu. Kacamenvnas pacnonoscenue cghepol u nnockocmu. Popmynuposams
niockocms K cghepe U OOKA3b18AMb MEOPeMbl 0 COUCMEE U NPUHAKE
KacamenbHol NI0CKOCHIU.
25. ObpamHuule Brademv nonsimuem 0opamuvlx mpuecoHoOMempuyeckux
mpuzoHoMempuiecKue @yHKYuUll, 3HAMb UX CEOUCMEA, YMeEMb CIPOUMb 2pApuK
GyHrkyuu
26. VYpok 0606wenus u
cucmemMamu3ayuy 3HAHU
27. Iloozomoska Kk KOHMPOALHOLL
\pabome
28. Konmponvnas paboma No 1
29. Ilnowaow cghepol. Bzaumnoe ObvscHAmMb, YMO NPUHUMAEMCA 3 NI0WA0b Cqhepbl,
30. [pacnonoosicenue cghepol u Buvisooumw chopmyny ons eviuucienus niowjaou cgepeoi.

npamou. Cehepa, énucannas 6

Hccneoosamsv 63aumnoe pacnonoscenue cghepul u
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YUTUHOPUYECKYIO
nogepxnocmo. Cepepa,
BNUCAHHASL 8 KOHUYECKYIO

NPAMOU.
Obvsacuams, Kakas cgepa Hazvlaemcs 6RUCAHHOU 8
YUTUHOPUYECKYIO (KOHUYECKYI0) NOBEPXHOCHb

NOBEPXHOCHID.
Il. IPOU3BOIHASA U EE 19
TEOMETPUYECKH CMBIC.JI
31. IIpoussoonas. Ilpeden 1 Dopmynuposams onpeoeienue npou3800HOU PYHKYUU 8
GyHryuu. MouKe, NOHUMAmMb €€ hu3uUUeCcKUll CMulCI
32. Henpepuvignocmo ¢hynxyuu 1 3name onpedenenue QynKyuu HenpepvlBHOU 8 MouKe U
Ha unmepeaine. Y mems ulA61AMb HenpepvleHbie
¢yHKyuu ¢ onopoti Ha onpedenenue
33. Onpedenenue npouzeo0HOU. 1 Ymemv naxooums npouzsoomnsvie snemenmapHulx
Dopmynvl NPOU3BOOHBIX ¢yrKkyuil no onpedenenuro
9/1eMeHmapHsix PyHKyul
34. IIpouzeoonas cmenennol 1 Ymems ucnonvzosamo ghopmynvt npoussoonotl
GyHrkyuu
cmenennoii pynkyuu Y = XP ona mobozo
OeticmeumenbHo20 yucia p.
35. Ceuenus yunuHOpuyeckoll Hccneoosams 603M0iCcHbIE CeyeHUs YUTUHOPUUECKOU U
36. nosepxnocmu. Ceyenust KOHUYecKou nosepxHocmu. Pewams 3a0auu.
KOHUYECKOU NOBEPXHOCU
37. IIpoussoonas cmenennoi 1 Ymemo ucnonvzoeamo ghopmynvi npouzeoonotl
38. pynryuu 1 . .
cmenennoti pynkyuii Y =X u y= (kX + b) P ons
1100020 0eliCm8UmMenbHo20 Yucia P u .
39. IIpasuna 1 3name npasuna oughghepenyuposanus cymmol,
40. ougpepenyuposanus. 1 npou3BeoeHUs, YacmHozo. Y mems npumMeHsams ux npu
{ugppepenyuposanue cymmol, BbIYUCTICHUU NPOU3BOOHBIX
NpoU36eOeHUs], YACMHO20
41. Teopemuueckuii 3auém
42. Konmponvnas paboma No 2
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43. IIpouseoonas cnodcrotl 3uamv npasuna ouggepenyuposanuus CL1oHCHOU
@yuKryuu @YHKYUU U yMemb UCNOIb308AMb UX NPU BbIYUCTIEHUU
NPOU3BOOHDIX.
44, IIpouseoonas noxazamenvHou 3name gopmyny 015 HAXOHCOEHUS NPOU3BOOHOU
@dyHKyuu noxkazamenvHol GyHKyuu. Ymemo Haxooums
NPOU3600HbBIE NOKA3AMENbHOU (QYHKYUU.
45, IIpoussoonasn 3name gopmyny 015 HAXOHCOEHUS NPOU3BOOHOU
noeapugmuyeckou hyHKyuu nocapu@muyeckol pyuxkyuu. Ymemo naxooums
nPoU3B00HbIE 102apUPMULECKOU YHKYUU
46. IIpoussoonsvie 3namo gopmynvl 0151 HAXOHCOEHUSL NPOUZBOOHBIX
MPUSOHOMEMPULECKUX MpU2OHOMEemMpu4eckux Qyukyui. Ymems naxooumso
Gyuryul NPOU3800HbBIE MPULOHOMEMPULECKUX (YHKYUU
OBBEMBI TEJ 16
47. [Honamue obvéma. Obvém 1 ObvscHaAmMb Kak uzmepsawomcs 06vEmvl mel,
48. NPAMOY20IbHO2O 1 |popmyruposams ocrosHble c80licmEa 00bEMO8 U
napanienenuneoq. 8b1600UMb C UX NOMOWBIO PopMYTLYy 00bEMA
NPAMOY20JIbHO20 Napaienienuneod.
49. IIpoussooHble s1emMenmapHbix Ymemv naxooums npouzeoonvie snemeHmapHvix
GyHryuil. dyHryuil.
50. I'eomempuueckuti cmvica 3uamo eeomempuueckuii cmMvlcil NPOU3BOOHOLL.
npou38ooHoU. Yenosoii
K03 puyuenm npsamoti
51. Vpaenenue xacamenvhoui k Ymemv  cocmasnsmv  ypaenenue xacamenvHOu K
epaghuxy ¢hynkyuu. epaghuxy ¢ynxyuu 8 0aHHOU MouKe.
52. Pewenue 3a0au na memy: Ymemo pewamo 3a0auu na memy: «l eomempuueckuii
«l eomempuueckuui cmvici CMbICIL NPOUZBOOHOULY
NPOU3BOOHOUY
53. O0vém npsamou npusmol 1  |3uame ghopmyny o6véma npsamou npuzmel, ymems
54. 1 |npumensamo eé npu peuwieHuu 3a0ay.
55. Ypox o606wenus u

cucmemamuzayuu 3HAHUU
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56. Koumponvnas paboma Ne 3 1
o7. Ananuz KOHmponvLHOU pabomol 1
I1l. MIPUMEHEHUWE ITPOU3BOJHOM K 19
NCCJEJOBAHUIO ®YHKIIAN
58. Bospacmanue u yovieanue 1 3uamv docmamounvle ycio8us 603pacmanus u
@dyHKyuu VObl8aHUs PYHKYUU U YMemb UX NPUMEHAMb OIS
onpeoeneHUs NPOMEeNCYMKO8 MOHOMOHHOCMU (PYHKYUU
59. O6vém yununopa 3name gopmyny 06véma yununopa, 0ovACHAMb eé
NPOUCX0JiCcOeHUe, YMemb NPUMEHAMb hopMyLy 0Ovéma
YUIUHOPA NPU peueHuu 3a0ad.
60. O6véMm HaKIOHHOU NPU3MBL 3namo gpopmyny 00véma HAKIOHHOU NPUMBL Oe3
6616004 U YMemb NPUMEHAMb e€ O/ peuleHus 3a0a4.
61. Bospacmanue u yovieanue 1 3namv docmamounvle YCio8us 603paAcmanuis u
Qyuryuu VOLIBAHUA PYHKYUU U YMEMb UX NPUMEHAMb 015
onpeoeieHUst NPOMENCYMKO8 MOHOMOHHOCMU (DYHKYULL
62. Oxempemymol pyHKyuU. 1 3namu onpedenenuss mouex IKCMpemyma QyHKYuu,
63. Heobxooumvie u 1 CMAYUOHAPHBIX U Kpumuyeckux. Biademv nonsimusimu
64. oocmamoumbvie YCious 1 HeoOX00UMbBIX U OOCAMOYHBIX YCI0BULL IKCMpemMyma
IKCmMpemyma. @yukyuu. Haxooums mouku sxcmpemyma, s3Kcmpemym
dynkyuu.
65. 06vém nupamuowr’™. 3namov opmyny 06véma nupamudsl H6e3 6vl600a u
yMemb peuiams 3a0ayu Ha HAXoxcoeHue 00bema
NUPAMUObL
66. 0O6vém konyca™. 3namo opmyny ob6véma KoHyca b6e3 vleo0a U ymems
euams 3a0a4u Ha HaxoxcOeHue 00véma KoHyca.
67. Ilocmpoenue epaguxos 1 Ymemo uccneoosams ceoiicmea gpynxkyuu ¢ nomowbio
68. @yuxyuii. Cxema uccnedoganus| 1 obuetl cxemvl UCCIe008AHUSA PYHKYUIL.
@yHKyuU, Memoo nocmpoeHus
epaghuxa yemmoii (HeuemHoti)
GyHrkyuu
69. Haubonvuee u Haumenvulee 1 Ymemv naxooume naubonvuiee u HaumeHvuee 3HAYEHUS

66




70. 3HAueHus hyHKyuu 1 DYHKYUU € NOMOWBIO NPOUBOOHOL
71. O06vém yceuennol nupamuovl, Buvisooums ¢hopmynvt 06véma yceuénnot nupamuost u
72. yceuénnoeo konyca 00béMa yceuéHH020 KOHYCa HA OCHO8e (hopMYL
00bEMO08 NUPamuodbl U KOHYCA U peuams 3a0ayu.
73. IIpouzeoonasn 6mopozo 1 3name nonsmue 6mopou nPouzso0HOU U eé huzuyeckul
74. nops0Ka, 8bINYKIOCHb U moyku| 1 CMbICIL. Y Memb npumensims 6mopyo npou3eo0HYI0 Oisl
75. nepeauoa. 1 onpeodenenus mouex nepeauba zpagpuxa QyHKyuu u
NPOMEINCYMKOB BbINYKILOCHIU.
76. Ilocmpoenue epaghuros 1 Ymems cmpoums epagurxu ¢ynuxyuii no pezyremamam
GyHryuii uccnedosamus eé ceolcms.
77. O6vém wapa. O6vém Dopmynuposams u 00KA3b18aMb Meopemy 00 00véme
78. Wapoeozo cecmeHma, wapa u ¢ eé noMowb1o 8b1600UMb HOPMYY HAOWAOU
Wapo8o2o Closi U Wapo8o2o chepwvi. Bvisooums popmyny 06vémos waposoco
cexmopa. Ilnowaows cgepul. ceaMeHma u waposoeo cekmopa. Pewwamo 3adauu.
79. Ilocmpoenue epaghuros 1 Ymems cmpoums epagurxu ¢ynuxyuii no pezyremamam
80. @yuryuu. Aneopumm 1 uccnedosanusi eé ceoticms. Haxooums mouxu
HaxoxcoeHus: HauboIbLuLe2o U MUHUMYMA U MAKCUMYMA DYHKYUU, A MAKHCe 3HAYEHUs.
HAUMeHbLUe20 3HAUeHUll @YHKYUU 8 HUX U NPOMENCYMKU MOHOMOHHOCTU C
Gyukyuu na ompeske [a;b] u NOMOWbIO NEPBOU NPOU3BOOHOU, A MOYKU nepe2udba u
Ha ukmepaane, NPasuio NPOMENCYMKU 8bINYKIOCMU C NOMOWbIO 8MOPOTL
HAX0J4COEHUsI HAUOONbULESO U npouseoonou. Haxooums acumnmomul epaguxa
HAUMeHbUe20 3HAYeHUlL. @YHKYUU ¢ NOMOWBIO NOHSIMUSL NPedend PYHKYUU 6
mouke U Ha OeCKOHeUHOCMU.
81. Ypok 0bo6wenus u 1
cucmemMamu3ayuy 3HAHU
82. Iloozomoska Kk KOHMPOALHOLL 1
pabome
83. Pewenue 3a0ay Ha Ymems pewams 3a0auu na naxoscoenue 00vEmos
84. HaxoxcoeHnue 06vEmos MHO202DAHHUKO8 U MeTl 8PAUEHUSL.

MHOCOCPAHKRUKOB U méel

epauierHusl
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85. Koumponvnas paboma Ne 4 1
86. Ananuz KoHmponvHou pabomol 1
IV. AHTET PAJI 14
87. Ilepsoobpasnas 1 Braoemwv nonsmuem nep8oobpasnoil, Haxooums
88. 1 nepe8ooopasHvie Ol CMeneHHOU U
MPUSOHOMEMPULECKUX (YHKYULL
89. Ypox 0b6o6wenus u
cucmemamu3ayuy 3HAHU
90. Koumponvnas paboma Ne 5
91. IIpasuna Haxoxcoenust 1 Braoemv nonsmuem nepeoobpasnoti u npumenamo
02. nepeooopasHvix (mabauya 1 npasua UHMe2pUpoBaHUsL 0Jisk HAXONCOEHUS
nep8oooOpPaA3HbIX) nep8oooOPA3HbIX.
93. Kpusonunetinas mpaneyus, 1 ObvscHamb NoHAMuUE KPUBOJIUHEUHOU Mpaneyuu.
94, Gopmyna epluucieHus. 1 H3z06pascams Kpugonunelinyro mpaneyuio. 3Hamo
nIOWAOU KPUBOTUHEUHOTU nousmue onpeoenénnozo unmezpana. Haxooums
mpaneyuu. Unmeepan. RI0WAOb KPUBOIUHETHOU mMpaneyuu 8 nPOoCmenuiux
CYUAsX.
BEKTOPLI B
IMPOCTPAHCTBE
95. Tlonamue sexmopa. Dopmynuposams onpedenieHue 6eKmopa, e2o OJIUHbL,
Pasencmeo eexmopos KOJLTUHEAPHBIX U PAGHLIX 6eKkmopos. [Ipusooums
npUMepbl BEKMOPHBIX 8ETUYUUH.
96. Cnooicenue u evluumanue O0vsicHAMb, KaK 860051MCs 0CUCMBUSL CIOHCEHUS U
8EKMOPO8 BLIUUMAHUSL BEKMOPOB, KAKUMU CEOUCTBAMU OHU
obnaoarom. IIpasuno mpeyeonvruxa. Ilpasuno
napanienocpamma
97. Buiyucnenue unmezpanos 1 Braoemwv nonssmuem onpeoenénnozo unmezpana. 3nams
(hopmyna Horomona- dopmyny Heromona-Jleiibnuya, ymemo eé npumensmo
Jlenionuya) npU 8bINOJHEHUU YNPAXCHEHUL.
98. Buiuucnenue nnowaoeii gpucyp 1 Ymems 6vis6155me pueypol, oepanuuentvle OaHHbIMU
99, C NOMOWBIO UHMESPAIO8 1 JUHUAMU U HAXOOUMb UX naowaou. Buieooums
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100. Buiuucnenue 06vémos men ¢ 1 UHMe2PATbHYI0 YOPMYTY BbIYUCTEHUS 00LEMO8 meTl U
NOMOWbIO UHMe2PaLd 00KaA3b18aMb C €€ NOMOWbI0 meopemvl 00 00vEMe
HAKIOHHOU NPUBMbL, NUPAMUObL, KOHYCA.

101. Cymma HecKonbKux 1  |Ob6wvacuamo, kak 6600UmMCcs onepayusi CioNdceHue
8eKmopo8. Y muooiceHue HEeCKONbKUX 8EKIMOPOS U YMHOMCEHUE 8eKMOPA HA YUCTO.
8eKMOopa HA YUCIIO. Ilpasuno mnocoyeonvnuxa. Pewwamo 3a0auu.

102. Komnnanapuvie gexmopei. 1 |3uamoe onpedenenue KOMNIAHAPHBIX BEKMOPOB.
IIpasuno napannenenuneoa Dopmynuposams u 00KA3b18AMb YMBEEPHCOEHUE O

npuUsHaKe KOMHIAHAPHOCIU MPEX 86eKmopos. Brademnw
npasuIoOM napaienenuneod.

103. IIpumenenue unmezpanos 0 1 O0bACHAMb B03MOIHCHOCIU NPUMEHEHUS UHME2PAI08

[pewenus usuveckux 3a0ay npu pewerHuu Qusuyeckux 3aoay (Hanpumep, Ha
osuoicerue)

104. Ypoku o606wenus u 1

cucmemMamu3ayuu 3HAHUll

105. Koumponvnas paboma Ne 6 1

106. Ananuz KonmpoavHou pabomol 1

107. Pasnoorcenue sexkmopa no 1 | @opmyruposams u dokazvieames meopemy o
Mpém HeKOMNIAHAPHBIM paznodcenuu 11006020 6eKmMopa no Mpém OaHHbIM
BEKMOPAM. HEKOMNIAHAPHLIM 8ekmopam. Pewams 3a0auu.

108. Ilpumenenue 6ekmopos npu 1

euleHuu 3a0ay
V. KOMBUHATOPHKA. 12 METOJA KOOPJAUHAT B 14
IMPOCTPAHCTBE.
JABUKEHMUSI.

109. IIpasuno npouszgedeHus. 1 3name komMOuHamopHoe npasuo npouzeedeHus OJis

110. 1 noOCYéma Koauuecmea pa3iuiHulx COeOUHeHUll.

111. Ilepecmanosku 1 Dopmynuposams onpeoesieHue nepecmarHosox us N

112. 1 aemMenmos. 3Hamv opmyny 0 HaxoHCOeHUs YUcia

nepecmano6ok u3 N 31eMeHmoes u ymems npumetsns eé

npu pewlenuy 3a0ay.
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113. IIpamoyzonvras cucmema Obvacuamb Kak 6600UMCsL NPAMOY20IbHAS CUCTEMA
114. KOOpOUHam 8 npocmpancmae. KOOpOUHAm 8 NPOCMpancmee, Kak onpeoeisitomcs
Koopounamwi 6exmopa KOOPOUHAMbL MOYKU U 6EKMOPA.
115. Pasmewenus 6e3 nogmoperutl Braoemv nonsamuem pazmewenus uz M anemenmos no N.
116. 3name opmyny 0ns evluucienus A - uucia
pazmewenutl u3 M anemenmos no N, ymems NPUMEHAMb
eé npu peweHuu 3a0au.
117. Couemanus 6e3 nosmoperuti u Braoemv nonsmuem couemanusamu 6e3 noemopeHuti u3
118. ux ceoticmsa. bunom m 371leMeHmo8 no n. 3uams Gopmyny 0 GulUUCIeHUs]
Hyiomona. Cpy - HUCIA BCEBO3MOICHBIX COYEMAHUTL U3 M
91eMEeHmMO8 NOo N, yMemb NPUMeHSAMb eé npu peueHuu
3a0ay. 3namo hopmyny bunoma Hviomomna.
1109. Cés3b mexncoy Dopmynuposams 1 00KA3LIBAMb YMBEEPHCOEHUS O
120. KOOpOUHAmMamu 6eKmopos u KOOPOUHAMAX CYMMbl U PAZHOCMU 08YX 8€KMOPO8, O
KOOpOUHamamu mouex. KOOPOUHAMax npouseeoenus: 6eKmopa Ha Yucio, o
IIpocmetiwue 3a0a4u 6 Koopouxnamax eekmopa. Bvisooums cpopmyny ons
Koopounamax. Ypaenenue HAX0MHCOEHUsI KOOPOUHAM cepeOuHbl Ompe3Kd, ONUHbL
cghepul. 8eKMOpA, paAcCMOSHUSA MeANCOY O8YMS MOYKAMU.
Buvisooumys ypasnenue cghepwl oannozo paouyca ¢
YEeHMPoM 8 OAHHOU mouKe.
121. Couemanus u OuHOMuUAIbHbIE Ymems packnaovieams cmenenv bunoma no gpopmyne
Koaghhuyuenmol Hvromona npu naxosrcoenuu OuHomMuanibHvix
K03 puyuenmos c nomowgpro mpeyzonvruxa llackans.
IIpumenamo nonyuennvle 3HaHUs NPU peuleHuy 3a0ay.
122. VYpox 0b606wenus u
cucmemMamus3ayuu 3HaHUll
123. Konmponvnas paboma Ne 7
124, AHnanuz KOHMpoabHOU pabomoi
125. Yeon meancoy sekmopamu. ObvscHAmMb, KAK ONpeoensiemcs Y20l MeCoy
126. CkanapHoe npouseedenue seKmopamu, opmyruposams onpeoenerHue CKaisipHo2o
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6EKMOpoe6

npousseoeHusi 6eKmopos, popmyauposams u
00Ka3b18aMb YMBEPHCOCHUSL O €20 CBOUCMBAX.
Ilpumenamo npu pewenuu 3a0ay.

V1. 9JIEMEHTBI TEOPUUN 12
BEPOSITHOCTEN
127. Cobvimus. Buowl codvimuii. 1 Braoemv nonsmusamu ciyuatinblx, 0ocmogepuvix u
Kombunayuu cobvimuil. HEBO3ZMONCHBIX COOLIMUTL, HECOBMECINHBIX COOLIMULI,
IIpomusononosrcuvie coovimus. NEMEHMAPHBIX COOLIMUL. YMemb Haxo0ums cymmy u
npouseedenue coovimuil. [lonumams umo maxoe
cobvlmue npoOMUBONOJIOHNCHOE OAHHOMY.
128. Beposmnocms cobvimus. 1 3namu Knaccuueckoe onpedeneHue 6eposImMHOCIU
129. Onvlm ¢ pagHo803MOI’CHLIMU 1 coOblmus U yMems NPUMEHAMb €20 NpU peuleHuy 3a0ay
ucxooamu. Knaccuueckoe
onpeoeiieHue eposImHOCmU
cobvimust
130. Croorcenue gepossmrnocmeii 1 3Hamv meopemy o cymme 08X HeCOBMECHHbIX
cobvimutl, creocmaeue uz Heé u meopemy o
BEPOSIMHOCIU CYMMbL 08YX NPOU3BOJILHBIX COOLIMUI.
131. Buviuucnenue yenog mesrcoy ObvscHAmMb, KAK LIYUCIUMb Y200 MEHCOY 08YMs5
132. NPAMBIMU U NIOCKOCTAMU NPAMBIMU U Y20]L MeHCOY NPAMOU U NIOCKOCMBIO C
HOMOWDBIO CKANAPHO20 NPOU3BEOEHUS BEKINOPOS.
133. Crooicenue gepoamuocmeti 1 Ymemov npumensamo meopemul o crodcenuu
8eposimHocmell npu peuleHuu 3a0a4.
134. Heszasucumvle coovimus. 1 Braoemv nousmuem nezagucumocmu 08yx coovlmuil.
135. Ymnooicenue geposmuocmeii 1 Haxooums eeposmuocms coemecmnozo nacmynjieHus
He3a8UCUMBIX COObIMULL NPU peuleHUU 3a0ay.
136. Cmamucmuyeckas 1 3namu onpeoenenue OMHOCUMENbHOU YACHOMbL
8EPOAMHOCb COObIMUSL U CIAMUCMUYECKOU 8EPOAMHOCTMU.
137. Ypaenenue nnocxocmu Bvi6ooumw ypasnenue niockocmu, npoxooaujeti uepes
138. OAHHYI0 MOYKY, NEPNEHOUKYTAPHO OAHHOM) 8EKMOP)Y.

3uamv chopmyny u ymems naxooums paccmosHue om
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MOuKU 00 NAOCKOCHU. HpuM@H}lmb 3HAHUA O 6eKmopax
K peueruro ceomempuiecKux 3a0ad.

139. Cmamucmuyueckas 1 Pewamo 3a0auu na naxoscoenue cmamucmuyeckotl
8EpOSIMHOCTb 8EpOSIMHOCMIU.
140. Ypok obobwenus u 1
cucmemamu3ayuy 3HAHU

141. Konmponvnas paboma Ne 8 1

142. AHnanuz KOHmMpoabHOU pabomoi 1

143. [[enmpanvhas cummempusi. Ymemo 0bvsacuams, umo maxoe omoopadsicenue

Ocesas cummempus. npocmpancmea Ha cebsi U 8 KAKoM ciyuae OHO
144, 3epkanvhas cummempus. Hasvieaemcs osudicenuem npocmparcmea. O6vacHAMDb,
Hapa_}meﬂbﬂblﬁ nepenoc. unio maxKkoe YeHmpailbHas CUmMmempusl, ocesasl
cumMMempus, 3epKailbHasl CUMMEMPUs U NAPALIelbHbLLL
neperoc. QbocHo8bI8amsb, Ymo 3mu 0moopadtceHus
NPOCMPAHCMBA HA CeD31 ABNAIOMCI OBUNCEHUSIMU.
VII. CTATUCTUKA 10

145, Cryuatinvie genuyunbl 1 3Hamv nowsamue CaAy4arHol BelUYUHbL, NPeOCmAssimb

146. 1 pacnpedenenue  3HaueHUll  OUCKPEMHOU  CIYVHAUHOU
BeIUYUHDBL 8 suoe 4aCmMomHou maoauysl.
IIpeocmasname pacnpedenenue 3HaueHuli Henpepvi8HO
CHIYYAUHOU GelUYUHbL 8 6UOe YACHMOMHOU madbiuysl u
eucmozpammol.  3Hamo noHsAmue  2eHepaIbHoU
COBOKYNHOCMU U 6blOOPKU, OEeMOHCMPAYUs NPUMepos
penpezenmamusHvlX  8bl00POK  3HAYEHUL  CYYAUHOU
BEIUUUHDL

147. Llenmpanvnvie menoenyuu 1 3uamv  ocHo6HblE YeHmpanbHble MEHOEHYUU: MO0y,
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148. 1 Meouawny, cpeoHee. Ymemvb HAXOOUMb YEHMPATbHbLE
meHOeHYyUU Y4eOHbIX 8blOOPOK.
149. IIpeobpazosanue noodoous 1  |Obwvacuams, umo maxoe yenmpanivHoe nodoobue
(comomemust) u npeodbpazoearue nOO0OUs, Kax ¢
NOMOWbI0 NPeodPaA308anusi NOOOOUS 6600UMCSL
NOHAMUE NOOOOHBIX ueyp 6 NPocmpancmae,
NPUMEHSMb OBUNCEHUS U NPeobPa308aHUsL NOO0OUSL NPU
pewenuu ceomempuyecKux 3a0au.
150. Konmponvnas paboma Ne 9 1
151. Mepwi pazbpoca 1 Hmemsw npeocmasieHue 0 MamemMamuyeckom
152. 1 odcudanuu. Boluyuciame mamemamuueckoe odxcuoanue
153. 1 CYUAUHOU BEIUYUHBI C KOHEYHbIM YUCIOM 3HAYEHUI.
3namb ocHOBHbIE Mepbl pazbpoca 3HAYEeHUl CYYAUHOU
BEIUYUHBI:  PA3SMAX, OMKIOHEHUe Om  CpeoHe2o,
oucnepcuro. Haxooums mepvl pazbpoca crayuatinou
BEUYUUHBL C HEOOILUUM YUCTOM PA3TUYHBIX €€ 3HAYEHUI
154. VYpok 0606wenus u 1
cucmemMamu3ayuy 3HAHUl
3AKJIIOYUTEJIBHOE 18
INOBTOPEHUE
TFEOMETPUMU ITPU
MHNOATI'OTOBKE K
UTOIrOBOM
ATTECTAIIUHA ITO
MATEMATHKE.
155. |19.03 Pewenue 3a0ay no meme: 1 |Vmems pewams 3a0anus muna 8 uz JJEMO EI'D
156. |20.03 «ununop, eco snemenmul. 1 |(mpogunsnoiii yposens) o yununopax. Braoemw

[Inowaow nogepxnocmu

npuefwafwu PEULEHUA 3a0a4 Ha 00KA3AMeNbCmE0 U
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YUTUHOPAY

sviuucaenue muna 14 uz JJEMO EI'D o yurunopax.

157. |23.03 Koumponvnas paboma Nel() 1
158. |24.03 Ananuz KonmponvHou pabomol 1
VIII. 3AK/IIOYUTEJIBHOE 30
MNOBTOPEHUE KYPCA AJITEGPBI N
HAUYAJI AHAJIM3A ITPU ITIOATI'OTOBKE K
HUTOT'OBOM ATTECTAIIMH ITO
MATEMATHKE
159. Pewenue npocmetiwux Ymemo pewamos npocmetiuue nepasencmaa .
JIUHEUIHBLX, K8AOPAMHDBIX,
UPPAYUOHATILHBIX,
NOKA3amenbHbuIX U
Jl02apughmuueckux HepaseHcms
160. Pewenue nepagerncme 1 Braoemv npuémamu pewenus 3a0ayw muna 15 uz JJEMO
NOBBLILUEHHO20 YPOBHSL ET'D npu pewenuu k6adpamuulx, noKa3ameabHbuIX U
CoJACHOCMU (K8AOPAMHBIX, Jl02apughmuyeckux HepaseHcms, a mak JHee cucmem
NOKA3amebHbIX, Hepagencma.
UPPAYUOHATILHDBIX,
102apugmuieckux)
161. Pewenue 3a0ay no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
162. «Komnyc, eco snemenmeul. (npoghunvusiii ypogens) o KoHycax. Brademwv npuémamu
[Inowaow nogepxnocmu pewienus 3a0a4 Ha 00KA3aMENbCMEO U BbIYUCTEHUE
KOHYCa» muna 14 uz JEMO EI'D o xonycax.
163. Pewenue nepasencma 1 Braoemwv npuémamu pewenus 3aday muna 15 uz JEMO
NOBLIUEHHO20 YPOBHSL ET'D npu pewenuu k6adpamuulx, noka3amenbHbuIX U
CLOACHOCMU (KBAOPAMHDIX, N102apupMuyecKux HepageHcme, a MmaKkice Cucmem
NOKA3ameJbHbIX, Hepagencma.
UPPAYUOHATILHDBIX,
102apu@dmuieckux)
164. Pewenue cucmem nepagsencme 1
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NOBBIUEHHO20 YPOBHS
cnooicHocmu (K8aOpamHbix,

NOKA3amenbHbIX,
UPPAYUOHATIHDBIX,
102apugmuyeckux)
165. Yumams epaghuxu Ymemo pewamo 3a0anua muna 2 uz J[EMO EI3,
3aeucumocmelti, 8bINOIHAMb 3A0AHUS HA YMeHUe 2paghuros
UHmMepnpemuposams 3asucumocmel.
unghopmayuro,
npeocmasieHHyI0 Ha HUX,
oenamuv 6bl800bI
166. Hnmepnpemuposambo Ymemo pewamo 3a0anus muna 2 uz J[EMO EI'3,
ungpopmayuio, 8LINOIHAMb 3A0AHUS HA YMEHUe OUASDAMM.
npeocmasieHHyI0 Ha
ouazpammax u 0eiams 8bl800bl
167. Pewenue 3a0au no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
168. «Cdhepa u wap, ux (npoghunvusiii yposens) o cghepax u wapax. Bnademow
anemenmul. Ilnowaows cghepoi npuémamu peulenuss 3a0ay Ha 00KA3AmenbLCmeo U
u 00véM wapay sviyucnenue muna 14 uz JEMO EI'D o cghepax u
wapax.
169. [ 'eomempuueckuil u Ymems pewwams 3a0anus muna 7 uz JJEMO EI3,
170. Qusuueckul cmulcn 8bINOIHAMb 3a0aHus Ha memy: «Ilpouzeoonas, eé
171. NpPOU3800HOU 2eomempudeckull U uzudecKull CMulciL.
IIpumeneHnue npouz600HOU K
Ucc1e008anuI0 YYHKYull.
172. Koumponvnas paboma Nel 1, Koumponvnas paboma Nel 1,
173. cocmosawasn u3s 3a0aHul cocmosawas u3 3a0aHull
1,2,5,7,8,9,10, 11,12, 13, 14u 1,2,5,7,8,9,10, 11, 12,13, 14
15 uls
174. AHanuz KOHMpOoAbHOU

[pabomuol
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175. Ananuz KOHmponvLHOU pabomol

176. Pewenue 3a0au na dsusicenue, Ymemo pewamo 3a0anua muna 1 u 11 uz [EMO EI'D
coBMecmHoe 08UdICeHUe. (npoghunvrwill yposers) Ha O8UICEHUE U

177. Pewenue 3a0au na osudicenue. NpOU3B0OUMENLHOCb
| /[6udicerue npomsasceénuvix
men. J{eudcenue no ooe.

CpeoHnsisi ckopocmeo.

178. 3aoauu na
npoU3800UMENTbHOCHb

179. Pewenue 3a0ay Ha memy Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D

180. «IInowaowv nosepxnocmu (npoghunbhbill yposers) 0 NOBEPXHOCMAX U 00bEMAX

npuzmvl. O6vbEM npU3MbL. » npu3Mbl

181. Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 4 uz J[EMO EI'D na

182. «llonsimue seposmuocmu. npUMeHeHUe Memo008 GbIYUCIEHUS 6EPOSMHOCTIU
IIpakmuueckue 3a0auu Ha cobvimuti
BbIUUCTICHUE 8ePOSIMHOCHIEIL.

[Ipocmeriwue npasuna u
Gopmynvl ebiuuceHUe
8EPOSAMHOCIEU»

183. Pewenue 3a0au na npoyenmol Ymemo pewsams 3a0anus muna 1, 11 us JJEMO EI'D

184. C IKOHOMUYECKUM (npoghunvusiii yposens) Ha npoyenmol. Bradems
cooeparcanuem nPUEMamMu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepocanuem muna 17 uz JJEMO EID.

185. Pewenue 3a0ay Ha memy Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D

«O006vém yununopa u Komycay (npoghunvubiii yposensv) 06 06vLEMAX YUIUHOPA U
KOHyCd.

186. Pewenue 3a0au na npoyenmot Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D
€ 9KOHOMUYECKUM (npoghunvusili yposensv) Ha npoyenmsl. Bradems
cooepacanuem npUEMamu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepoicanuem muna 17 uz J[EMO EID.

187. Memoowi pewenus 3a0a4 ¢ Ymems pewams 3a0anus muna 5 uz JJEMO EI'D
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188. napamempamu (npodunbhblil yposens) Ha peuleHue YpasHeHUII.
189. (ananumuyeckuti, Braoemv npuémamu pewenus 3a0ay ¢ napamempamu
epaguueckuti). Ypaenenus: muna 3adanuu 18 uz J[EMO EI'D nypasnenus,
KeaopamHbvie, cooepacawjue napamempeol.
UppayuoHaibHole,
noKasameibHble,
n0eapugmuyeckue,
mpucoHoMempuiecKue.
190. Pewenue 3a0ay Ha memy Ymemo pewamo 3a0anus muna 6 u 8 uz JJEMO EI'D
191. «H3menenue niowaou u (npodunvhbiil yposers) 00 usMeHeHue niowaou u
06véma qbueygy bl npu 06véma puzypvl npu usMeHenuu e€ pasmepos
UBMEHEeHUU e€ pa3mMepo8. »
192. Memoowi pewenus 3a0a4 ¢ Brademv npuémamu pewenus 3aoay c napamempamu
193. napamempamu muna 3adanui 18 uz J[EMO EI'D nepasencmaa,
(ananumuyueckuil, cooeparcawyue napamempeoi.
epaghuueckuti). Hepasencmea:
Keéaopammvie, ,
nokasamesnvHole,
l0eapugmuueckue.
194. Pewenue 3a0au na oenumocmo. Braoemwv npuémamu pewenus 3a0ay Ha 0erumocms
195. 3aoau ¢ yenouucnennvimu muna 3adanuti 19 uz J[EMO EI'D.
HeUu368eCmubIMIU.
196. Pewenue 3a0au no Ymems pewwams 3a0anus muna 3 u 6 uz JEMO EI'D
197. NIGHUMEMPUY HA MeMbl. (npoghunvHblll yposeHs), 61a0ems NpUEMaMU peulenus

oymazey, « TpeyeonoHuky,
«llapannenocpammy,
«lIpsmoyeonvruk, keadpam,
pomby, « Tpaneyusy,
«OKPYIHCHOCMb U KPY2Y,

«Bnucannwsie u onucauuvle

«I'eomempus na kiemuamou

3a0au Ha O0KA3amenbCmeo u ebluucienue muna 16 uz
/[EMO EI'D o napannenenuneoax, xyoe.
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OKDYIHCHOCIU. »
198. Pewenue 3a0au pazHvlx munos 1 Ymemo pewamo 3a0anun 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11,
199. 1 12, 6nademv npuémamu pewenuti 3aoanuii 13, 14, 15,
200. 1 16,17, 18u 19
201, HUmozcoeas konmponvras 1 |Umoecosas konmponvHas
202. [paboma, cocmaenennas uz [paboma, cocmasnennas uz 1

3a0anuu muna 1, 2, 3, 4, 5, 6, 3a0anuu muna 1, 2, 3, 4, 5, 6,

7,89 10, 11,12,13, 14, 15u 7,8,9,10, 11, 12, 13, 14, 15

16 ulé6
203. Ananuz KOHmponvLHOU 1

abomul

204, [loosedenue umozos. 1
204 yaca 136 u 68 u
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Jlurepartypa

Amuwmos I1.A., Konsrun F0.M., Tkauésa M.B., [llabyaun M.U. u ap. Matemaruka: anredpa
Y Hayalla MaTeMaTHYeCKOro aHaju3a, reoMeTpus. AnreOpa M Hayaisa MaTeMaTHYecKOro

ananm3a. YueOnuk. 10-11 kmaccel. ba3zoBslii u yrioyOiennsiii yposau / — M.: TIpocBerienue,
2018.

[Ma6ynun M.U., TkauéBa M.B.,dEnoposa H.E. u ap. Anrebpa u Hadaga MaTeMaTHYECKOTO
ananu3a. Jlumaktudeckue Mmarepuansl. 10 kiace. YTiryOsn€HHBINA ypOBEHbD.

TkauéBa M.B., ®&mopoBa H.E. Anre6pa u Havajza MaTeMaTHYeCKOro aHaJIM3a.
Tematudeckue Tectol. 10 knacc. ba3oBblil ¥ yriryOnEHHBIA YPOBEHbD.

®énopoa H.E., Tkauésa M.B., Anrebpa W Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 10 knace.

[Ma6ynun M.U., Tkauésa M.B.,dénoposa H.E. u ap. Anre6pa u Havana MaTeMaTHYECKOTO
aHanuza. Jlunakruueckue marepuansl. 11 kiacce. YriayOn€HHbIN ypOBEHb.

TkauéBa M.B., AnreOpa W Havaja MaTeMaTHYECKOTO aHayM3a. TeMarhdeckue TecThl. 10
kJ1acc. ba3oBbliii U yriryOJIEHHBIN ypPOBEHb.

®dénopoa H.E., TkauéBa M.B., Anrebpa W Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 11 kmace.

JI.C. AranacsH, B.®. byry3os, C.b. Konomie u ap. Martemaruka: anrebpa ¥ Haudaia
MaTeMaTHUYecKoro axanusza, reomerpus. ['eomerpusa. 10-11 xnaccsl. (ba3oBsiii u
yriryosnenHbiit ypoun) /. — M.: TIpocsemenue, 2018.

I'mazkoB 10.A., IOguna W.M. T'eomerpus. PaGouas Tterpamp. 11 kmacc. baszoBelii u
npOoGMIBLHBINA YPOBHHU.

I'maszkoB FO.A., FOmuna W.HU., Byry3oB B.®. I'eomerpusa. Pabouas terpamp. 10 kiacc.
bazoBeii 1 mpoUIBHEII YPOBHH.

3uB B.I'. 'eomerpus. dunaktuueckue marepuainsl. 10 kmacc. ba3oBblif u mpoduibHbII
YPOBHH.

3uB B.I. I'eomerpus. [Aunaktuueckue matepuansl. 11 kmacc. ba3oBblif u mpouibHbINA
YPOBHH.

JIutBunenko B.H., baryruna O.A. I'eomerpust. ['otoBumces xk EI'D. 10 knacc.

JIutBunenko B.H., batyruna O.A. I'eometpus. 'otoBumes k EI'D. 11 knace.

Caaksn C.M., byry3oB B.®. 13yuenue reomerpuu B 10-11 xnaccax.

BypmuctpoBa T.A. AnreOpa u Hauana mMaTemMaTuueckoro asHanu3a. COOpHUK NMPUMEPHBIX
pabounx mporpamm. 10-11 kmaccel: yue0. mocoOue s oO0IieoOpa3oBaT. OpraHH3aIHil:
0a30BbIii U Yray0Jl. ypOBHHU.

Bbypmuctposa T.A. I'eomerpus. CO0pHMK ImpHUMEpHBIX pabounx mporpamm. 10-11 kmaccsr:
yueb. mocobue 1t o0ieodbpa3zoBar. opraHu3aiuii: 6a3oBblif U yriy0i. ypOBHH.

Smenko M.B., lllecrakos C.A. S caam EI'D! Kypc camonoarorosku. TexHONOrus peleHus
3amaHuil. YueOHoe mocobue s oOueoOpa3oBaTenbHbIX opranuzauuid. [IpoduibHbii
ypoBeHb. B Tpéx wacTsax: «Anrebpay, «Anrebpa u Hadayia aHaau3a» u «l eoMeTpus».
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