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1. IOACHUTEJBHAA 3AIIMCKA

PabGouass mporpamma cocraBiiecHa B COOTBETCTBUU C TpeOOBAHUIMU
@denepanbHOr0 KOMIIOHEHTAa TOCYIapCTBEHHOIO 00pa3oBaTENbHOrO CTaHAapTa
OCHOBHOIr0 00I1ero o0pa3oBaHus MO MaTeMaTHWKe, Ha OCHOBE YueOHOro IuUiaHa

«'mmHa3un «AnpOepTHHAY.

[Tpu pa3zpaboTke paboueit mporpaMMBbl UCIOIB30BaHbI COOPHUKH:

e [Iporpammsl 00111€00pa3oBaTENbHBIX YUpEKIeHUN. Anredpa u Havana

ananuza. 10-11 kmaccel. CoctaBurens T. A. BypMuctposa;

e [Iporpammsl 001I€00pa3oBaTeNbHbIX YupexkaeHui. ['eomerpus. 10-11

knaccel. CocraButens T. A. bypmucrtposa.

Ienw kypca:
Cnoco6cTBOBATH dbopMHUpOBaHHUIO MaTeMaTU4eCKON KYJbTYPBIL,
GOpMUPOBAHUIO HMHTEUICKTyalbHO - TPaMOTHOM  JIMYHOCTH, CHOCOOHOM

CaMOCTOSTENIbHO TMOJy4YaTh 3HAHUS, OCMBICIICHHO BbIOMpaTh mpodeccuro u
CIEMAIBHOCTh B COOTBETCTBUM C 3asBJICHHBIM mpoduieM oOpa3oBaHUs B
YCIIOBUSX MOJICPHU3AIIUN CUCTEMBI 00pa3oBaHus PO.

N3yuenune matematuku B 10-11 kitaccax Ha 6a30BOM ypOBHE HANpaBjIeHO HA
pellIeHuE CIASAYIONNX 3a0ay.

. dhopMupoBaHUE TPEACTABICHHA 00 HACAX M METOJaX MAaTEMaTHKH; O
MaTeMaTHKe KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJACITUPOBAHUS SIBICHUIA
Y IIPOLIECCOB;

. OBJIaJICHUE YCTHBIM U THUCHbMEHHBIM MAaTEMATHYECKUM SI3bIKOM,
MaTeMaTUYeCKUMH 3HAHUSIMH W YMCHHUSMHU, HEOOXOAMMBIMU [IJIsi HW3Y4YCHUS
IITKOJTPHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH, JJII MPOAOHKEHUST 00pa3oBaHUs U
OCBOEHUS U30paHHON CIEMAIBHOCTH HA COBPEMEHHOM YPOBHE;

. pPa3BUTHUE JIOTUUECKOTO MBIIUICHUS, aJITOPUTMUUYECKON KYJIBTYPHI,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHHS, PA3BUTHE MATEMaTUYECKOTO MBIIUICHUS U
WHTYUIIUU, TBOPUYECKHUX CIIOCOOHOCTEH Ha YypOBHE, HEOOXOIUMOM s
MPOJIOJDKEHUST 00pa30BaHUSI M JIUIA CaMOCTOSITENIBHOW JESATENBHOCTH B 00JIacTH

MaTeMaTUKH U €€ MPWIOKEHUN B Oyayiiei npodeccnoHaabHON AesSTeTbHOCTH;



o BOCIIMTAHHUC CpCACTBAMHU MATCMATHKU KYJIbTYpPbl JIMYHOCTH:

3HAaKOMCTBO C HCTOpHeﬁ pPa3BUTHA MATCMATUKH, 3BOJ'IIOHHCI>1 MAaTEMAaTHIYCCKHUX

H,Z[eﬁ, ITIOHMMAaHHC 3HAYNMOCTH MAaTCMAaTHKH TJIA O6IH€CTBCHHOFO Imporpecca.

2. O01masi XxapaKTepuCTUKa Y4eOHOr0 npeaMera

B 6a3oBoM Kkypce conepkaHue o0pa3oBaHus, IPEICTaBIEHHOE B OCHOBHOI
IIKOJIE, PA3BUBAECTCS B CIEAYIOIINX HAIIPABICHUAX:

. CUCTEMAaTH3allMsl CBEJICHUH 0 uKciax; (popMUpoOBaHUE MPEACTABICHUI
O PACIIMPEHUH YHCIIOBBIX MHOXECTB OT HATyPAJIbHBIX IO KOMIUIEKCHBIX Kak
crocobe IMOCTPOEHMs] HOBOT'O MAaTeMaTHMUYECKOTo ammapara Jjs pelleHus 3ajad
OKPY’KAIOIIEr0 MHpa W BHYTPEHHUX 337a4 MATEMaTUKH; COBEPIICHCTBOBAHHE
TEXHUKHU BBIYMCIICHUM;

. Pa3BUTHE U COBEPUICHCTBOBAHME TEXHUKHU alre0pandecKkux
npeoOpazoBaHui, pelIeHNs ypaBHEHUN, HEPABEHCTB, CUCTEM;

. CUCTEMATU3ALUANPACIIUPEHUECBEACHUNODYHKIUAX,
COBEpLICHCTBOBAaHUE TpaUUECKUX YMEHMI; 3HAKOMCTBO C OCHOBHBIMH UJESIMH U
METOJJaMH MaTEMaTHYECKOro aHaiu3a B OO0BEME, IMO3BOJSIOLIEM MCCIEI0BATH
AJIEMEHTapHbIe (PYHKIIMHM U pelliaTh NpOCTeHIne reoMeTpuiyeckue, (pusndeckue u
IpyTrue NMPUKIAJIHbIE 3a70a4H;

. pacUIMpeHUe CUCTEMbI CBEJICHHMI O CBOMCTBaxX IJIOCKUX (UTyp,
CHUCTEMATHYECKOE N3YyUYECHHE CBOMCTB MPOCTPAHCTBEHHBIX TEJI, PA3BUTHE
IIPEACTABICHUN O TEOMETPUYECKUX U3MEPEHUSAX;

- Pa3BUTHE NPEACTABIECHUN O TOBEPXHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B OKPYKAIOILIEM MUPE;

. COBEPUICHCTBOBAHME MATEMATHUYECKOIO Pa3BUTUSA 1O YPOBH,
MO3BOJISIIOLIET0 CBOOOAHO MPUMEHSTh U3YUeHHbIE (DaKThl U METOJIbI IPHU PEIICHUU
3a/1a4 U3 Pa3jIMYHbIX Pa3eiIoB Kypca, a TAKKE MUCIOJIb30BAaTh UX B HECTAHIAPTHBIX
CUTyalusIX;

. (opMupoBaHre CIOCOOHOCTH CTPOUTh U MCCIENOBATH IPOCTEMIINE

MAaTCMATHYCCKHUEC MOACIIN IIPpU PCHICHUHU IIPUKIIAAHBIX 3a1a4, 3a1a4 U3 CMCKHBIX



JUCHUIIIINH, er'IY6J'IeHI/Ie 3HaHUI 00 0COOEHHOCTAX IMPUMCHCHUS MAaTCMATUICCKUX

MCTO/I0B K UCCJICAOBAHHNIO ITPOICCCOB U SIBJICHUM B MMpupoJac u O6HICCTBG.

3.0nucanue MecTa y4eOHOro npeamMera

B y4yeOHOM miiaHe a1 U3yuyeHus MaTEMaTUKU OTBOAUTCA S5 4aCOB B HEJEIIO.
JanHas nporpamma paccuutana Ha 345 ydeOHbIX yacoB (175 vacoB B 10 knacce u
170 gacoB B 11 kmacce). s oOydeHus anreOpe u Hadaimam aHainmza B 10 — 11
KJlaccax BbIOpaHa conepskarenbHast nunus LA, Anumosa, FO.M. Konsaruna u np.,

o reometpuu - JI.C. AtaHacsHa.

4. OnncaHue HEHHOCTHBIX OPUEHTHPOB COJIEPsKAHUS

y4eOHOro npeamera

B xozne nzydenust matemMaTuku B 0a30BOM Kypce CTapIIei KOl yHaluecs
IPOJI0JDKAIOT OBJIAJCHUE Pa3HOOOPA3HBIMU CIIOCOOAMHU JIEATETLHOCTH,
MPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

- TMPOBEICHUS JOKa3aTEIbHBIX PACCYXKJICHHM, JIOTHYECKOr0 00OOCHOBaHUS
BBIBOJIOB;

- WCIOJIb30BAHUS PA3JIMYHBIX SI3IKOB MATEMATHUKH ISl WJUIKOCTPALUU,
WHTEPIPETALNH, APTYMEHTALIMU U JJOKA3aTENbCTBA;

- peuIeHHE WMMPOKOTO Kiacca 3ajay M3 Pa3jIuyHbIX pa3lelioB Kypca,
IIOMCKOBOM W TBOPYECKOW JEATEIBHOCTH IPU PELUICHUWM 3a4ad MOBBILICHHOU
CJI0KHOCTH M HETHUIIOBBIX 33]1a4;

- IUIAHUPOBAHUS U OCYLIECTBJIEHUS AJITOPUTMUYECKON IEATEIBHOCTHU:
BBITIOJIHEHUS U CaMOCTOSATENLHOTO COCTaBIICHUS aITOPUTMHYECKUX MPEANMUCAHUA U
WHCTPYKIIMH Ha MaTEMaTHYECKOM MaTepHalie; MCIOJIb30BAHUS M CaMOCTOSITEILHOTO
cocTaByieHUs POPMYJI HA OCHOBE 0OOOIICHHS YaCTHBIX CITy4aeB
Y PE3YyJIbTATOB AKCIIEPUMEHTA; BBINOJHEHUS PACUETOB IMTPAKTUUECKOTIO XapaAKTEPa,;

- IOCTPOEHUS U HCCIEAOBAHUS MATEMATUYECKUX MOJEIEH ISl ONMCAHUS U
pelIeHUs MPUKJIAIHBIX 3a4a4, 3a/1a4 U3 CMEKHBIX TUCLUUILUIMH U PEATIbHOW KU3HU;
IIPOBEPKHU U OLICHKU PE3YyJIbTaTOB CBOEH pabOThl, COOTHECEHHS UX C TTOCTABJICHHON
3a7a4ei, C IMYHBIM )KU3HEHHBIM OIBITOM;

- CaMOCTOSITENIbHOM padOThl C MCTOYHUKAMU HH(QOpPMAINH, aHAIW3a,



00001IEHHS U CUCTEMATH3AIUH MTOTYyYeHHON HH(POPMAIIUU, UHTETPUPOBAHUS €€ B

JINYHBINA OTIBIT.

5. JIn4HOCTHBIE, MeTANIPEeAMETHbIE U MPEAMETHbIE
pe3yJIbTaTbl 0CBOCHHMS Y4eOHOI0 nmpeaMera

N3yuyeHne MaTeMaTHKU B CTaplIei MIKOJE JAET BO3MOXKHOCTh JTIOCTHKEHUS
00y4aroIMMUCs CIEAYIONIUX Pe3yIbTaTOB.

JIuunocmmuoie pezyiomamol:

— MpeCTaBIIEHUE O MPO(HECCHOHATBHON EATEIBHOCTH YUEHBIX-
MaTe€MaTHUKOB, O Pa3BUTUUA MaTeMaTUKU 0T HOBOTro BpeMeHu [0 HalluX JTHEH;

— YMEHHE SICHO (POpMYJIHMpPOBAaTH M APTYMEHTHPOBAHHO H3Jararb
CBOM MBICJI; KOPPEKTHOCTH B OOILIEHUY;

— KPUTHYHOCTh MBILUIEHUS, YMEHUE PAclO3HABATh JIOTHYECKU
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (aKTa;

— KpEaTUBHOCTh MBINUICHUS, WHHUIMATHBA, HAaXOIYUBOCTh, AKTUBHOCTH
P PELIEHUU MAaTEMaTUYECKUX 3a/aY;

— CIIOCOOHOCTH K 3CTETHUECKOMY BOCIPHUATHIO MATEMATUYECKUX OOBEKTOB,
3a7a4, peIICHUN, pACCYKICHUM.

Memanpedmemmnuwie pe3yivmamaol:

— JIOCTaTOYHO PAa3BUTHIC MPEACTABICHUS 00 HIESX M METOAAaX MaTeMaTUKU
KaK YHUBEPCAJILHOM SI3bIKE HAYKH U TEXHHUKH, CPEACTBE MOJCIMPOBAHUS SBJICHUN
Y TIPOLIECCOB;

— YMEHHME BUIETh NPHIIOKEHUS MOJYYEHHBIX MAaTEMAaTUUECKUX 3HAHUN
B APYIUX JUCUUILUIMHAX, B OKPYKAIOIIEH KU3HU;

— YMEHHE MWCHOJb30BaTh paA3IUYHbIE MCTOYHUKH HHpOpMALMK IS
penieHus: yueOHbIX Tpo0em;

— yMEHUE T[PUHUMATh pELIEHWE B YCIOBUAX HEMNOJHOW U
U30BITOYHON HH(pOPMALINH;

— yYMEHHE TPHUMEHATh WHIYKTUBHBIE W  JEAYKTUBHBIE CIIOCOOBI
pacCyXICHUN;

— YMEHHE BUJETh Pa3IMYHbIE CTPATErHH PEUICHUS 3a]ad, [JIAHUPOBATh

1 OCYHICCTBIIATE ACATCIIbHOCTDb, HAIIPABJICHHYIO HAa UX PCIIICHUC.



Ilpeomemmnuwie pesyromamoi:

1) umeTh TpejacTaBICHHE 00 OCHOBHBIX H3y4aeMbIX MaTeMaTHYECKUX
MOHATHUAX, 3aKOHaX M METOJaX, IMO3BOJSIOMIMX ONHUCHIBATH M HCCIIECAOBAThH
peanbHbIE IPOLIECCHI U SBJICHUS: YHCIIO, BETMUMHA, AIre0pandeckoe BRIPaKeHHE,
ypaBHEeHHE, (DYHKIHA, clyyaiiHas BEJIMYMHA M BEPOATHOCTb, MPOU3BOIHASA,
3aKOH OOJIBIIIMX YHUCEII, METO/Ibl MAaTEMATUYECKUX PACCYKICHHUI;

2) BIAJeTh KIIOYCBHIMU MaTEMATHYCCKIMH YMECHUSIMU:

-BBIIIOJHAT  TOYHBIE U TOpuOIMKEHHBIC BBIUKCIIEHHS  C
JEHUCTBUTEIBHBIMU YHCIIAMU;

-BBITIOJIHSTh (npocTteiime) npeoOpa3zoBaHus BBIPaKEHUU,
BKJIFOYAIOUIUX TPUTOHOMETPUUECKUE QYHKIINU;

-pemaTh TeKCTOBBIE 3a7ayd; MCCIeNoBaTh (PyHKIIUH,

-CTPOUTH UX TpaduKu (B MPOCTEHIINX CIyUasnx);

-OLICHMBAaTh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B  IPOCTEUIINX
MPaKTUYECKUX CUTYALMSIX;

-IPUMEHSTh MaTEMATHIECKYIO0 TEPMHHOJIOTHIO i CUMBOJIUKY:

-JI0Ka3bIBaTh MaTEMAaTUYECKUE YTBEPKACHUS, TEOPEMBI;

3) IPUMEHATh TMPUOOPETCHHBIC 3HAHUS W YMCHHS JUIS PEIICHUS 3a1ad
IPAKTUYECKOTO XAPaKTEPA, 33]1a4 U3 CMEXKHBIX JUCIUIUIMH.

MeranpeAMETHBIMA ~ pe3yJIbTaTaMH  OCBOEHMSI  Kypca  SIBIIIETCS
(opMHpoBaHrE YHUBEPCAIbHBIX YUeOHBbIX AeiicTBuil (YVY /).

PeryasituBubie YY/I:

o CaMOCTOSITENIbHO ~ OOHApyXuBaTh W  (POPMYJIHPOBATH  yUEOHYIO
npoOJieMy, onpeaesarTh nenb Y /1;

o BBIIBUTaTh BEPCUU pelIeHus MpoOJeMbl, Oco3HaBaTh (U
MHTEPIPETUPOBaTh B clydyae HEOOXOIUMOCTH) KOHEUYHBIH pe3yJbTarT,
BbIOMpATh CPEACTBA TOCTHKEHUS LEIH U3 MPEUIOKEHHBIX, a TAKKE UCKATh UX
CaMOCTOSTEINbHO;

o COCTaBJIATh (MHAWMBHUAYAJbHO WM B TpyNONe) IUJIaH PEIICHUS

poOJieMbl (BBITIOJTHEHUS ITPOEKTA);



o paboTas To IIaHy, CBEPATh CBOM JCWUCTBUS C ILIETBIO W,
npu HEOOXOJUMOCTH, HMCIPABIATh OMIMOKH CAMOCTOSITENIEHO (B TOM
qHCIie ¥ KOPPEKTHUPOBATH TIJIaH);

o B uanore C YAHUTEIIEM COBEPIIICHCTBOBATH
CaMOCTOSITEIIEHO BHIOPAHHBIC KPUTEPHUH OIICHKHU.

IMo3naBareabnbie YY/:

o MIPOBOJIUTH HAOIOACHUE W SKCIIEPUMEHT 10T PYKOBOJCTBOM YUUTEJIS;

o OCYIIIECTBJISTh PACIIUPEHHBIN MOWCK HHPOPMAIIUH C UCITOTH30BAHUEM
pecypcoB 6ubsmorek u utepHera;

o co3/1aBaTh U MPEOOPa30BLIBATH MOJICIN U CXEMBI IS PEIICHUS 3a]1a4;

o OCYIIECTBJISATh BbIOOP Hanbosiee A((HEKTUBHBIX CIIOCOOOB pEIICHUS

3a/1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX YCIIOBUM;

o aHAJIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIUPOBATh U 00001IaTh (haKThI
U SIBJICHUS,
. JaBaTh OMPEICICHUS TOHITHIM.

KommynukaTuBubie YV /I

1. CaMOCTOSITETTbHO OPTaHU30BBIBATh YUEOHOE B3aUMOJICHCTBUE B TPYIIIIE
(onpenenars obuIMe 1eIu, J0TOBapUBATLCS IPYT C APYTOM U T.J1.;

2. B JIUCKYCCUU YMETH BBIJIBUHYTh apTYMEHTBI U KOHTPAPTYMEHTHI;

3. YUUTBHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM
MpHU3HABaTh OMIMOOYHOCTh CBOETO MHEHUSI U KOPPEKTUPOBATH €T0;

4. MOHMMAs TO3UINIO IPYTOT0, Pa3IniaTh B €r0 PEYH: MHEHHE (TOUKY
3peHHs), T0Ka3aTEIbCTBO (ApTyMEHTHI), (aKThl (TUIIOTE3bI, AKCHOMBI, TEOPHUH);

5. YMETh B3MVISIHYTh HA CUTYAIUIO C MHOUM MO3UIMU U JIOTOBAPUBATHCS C

JJFOABMHU NHBIX HOSHHHﬁ.



6. Coaep:xkanne kypca B 10 kiacce

Tema 1. «IloBTOpenue Kypca 7 -9 kiacca»

YuciioBble 1 OyKBEHHBIE BBIPAXKEHUS. Y IPOIICHUE BbIPAXKEHUN. Y paBHEHUS.
Cucremsl ypaBHeHM. HepaBeHcTBa. DnemMeHTapHbIC (QYHKIIHH.

Tema 2. «/leficTBUTEIbHbIE YUCJIA»

Ilempie 1 panuoHanbHBIE 4wucia. JledcTBUTENBHBIE YHcia. beckoHeuHo
yObIBaoIIasl  reomMeTpuueckass  mporpeccus.  ApudMETHUECKHl  KOpPEHb
HaTypaibHON cTeneHUu. CTeNeHb C palMOHAIBHBIM U JICUCTBUTEIIbHBIM
MOKa3aTEISIMH.

OcHoBHBIE 11enH: (OPMUPOBAHKME TPEJICTABICHUN O HATYPAIbHBIX, IEJBIX
YUCIax;

0 IPU3HAKaX JAECIUMOCTH, POCTHIX U COCTABHBIX YUCIIAX;

O palMOHAIBHBIX YHACIAX;

0 Mepuo/ie, 0 MEPUOIUYECKON TIPOoOH, O NEHCTBUTEIBHBIX YHCIIAX;

00 UppalvoOHaIbHBIX YUCIIAX;

0 0ECKOHEYHOM JECATUYHOMN NEPUOIUIECKON Apodu;

0 MOJyJIE IEVUCTBUTEIBHOTO YHCIIA;

dbopMupoBaHHe  YMEHUH  ONpeACHsaTh  OECKOHEYHO  YOBIBAIOIIYIO
TF€OMETPUYECKYIO MPOTrPECCUI0, BBIYHUCIATH MO (OpMysle CyMMY OECKOHEYHO
yOBIBAIOIIECH T€OMETPUUECKON MTPOTPECCHUH;

OBJIAJICHUE YMEHHEM W3BJICYEHUS KOPHS M- CTENEHW WU NPUMEHEHHE
CBOMCTB apu(METUYECKOTO KOPHS HATypaJbHOUN CTENEeHH;

OBJIaJICHUE YMEHUEM M HABBIKAMH PEUICHUS UPPALUOHAIBHBIX YPaBHEHUH,
WCTIOJIb3YS PA3JIMUYHbIE METO/Ibl PEIICHUS] UPPALIMOHATIBHBIX YPABHEHUN U CBOMCTB
CTENEHU C JIFOOBIM LETOYUCICHHBIM ITOKA3aTEIEM.

Tema 3. «CrenenHass pyHkumus»

Crenennas ¢yHkuus, e€ cBoiicTBa U rpaduk. PaBHOCUIIbHBIE YpaBHEHUS U

HepaBeHCTBa. ppalmoHaabHble ypaBHEHUS.

OcHoBHbIe 11€TH: (HOPMHUPOBAHNE TIPEICTABICHUN O CTETICHHON (DYHKIIUHU, O

MOHOTOHHOU (PYHKIUU;



(dopMupoBaHrEe YMEHHUI BHIIOIHATH MPEOOpa3OBaHrEe TAaHHOTO YpaBHEHUS B
ypaBHEHHE-CIECTBUE, PACIIUPEHUS 00IaCcTH ONpeaeNeHus], TPOBEPKHU KOPHEH;

OBJIAJICHNE YMEHHUEM pellaTh HUpPpPalUOHAIbHBIE YPABHEHUS METOIOM
BO3BEJICHUS B KBaJpaT 00eUx yacTeil ypaBHEHHUs, IPOBEPKHU KOPHEH ypaBHEHHUS;

BBITIOJIHATh PABHOCWIIbHBIE TNPEOOpa3OBaHUsl YPABHEHUS] M OIPEACNATH
HEPaBHOCUJIbHBIC TIPe0Opa30BaHUs ypaBHEHUSI.

Tema 4. «Iloka3zaTenbHasi QyHKIHD)

ITokazarenbHass ¢yHkiusa, e€ cBoiicTBa U Tpaduk. [lokazaTenbHbIC
ypaBHeHus1. [loka3aTenbHble HepaBeHCTBA. CUCTEMBI MOKA3aTENbHBIX YPABHEHUN U
HEPaBEHCTB.

OcHoBHbI€ 11e71: (POPMUPOBAHNE MOHITUN O MOKa3aTeIbHON (PyHKLINH,

O CTENIEHH C IPOU3BOJIbHBIM ACHCTBUTEIBHBIM MTOKA3aTEIEM,

O CBOMCTBAxX MOKa3aTEeIbHON PYHKIMH, O rpaduke PYHKINHU, O CHMMETPHUH
OTHOCUTEJILHO OCU OpJIMHAT,

00 3KCIOHEHTE; (OPMUPOBAHNE YMEHMSI pelIaTh OKa3aTEIbHbIE YpaBHEHUS
pa3IMYHBIMM ~ METOJAMHU: YpAaBHUBAHUEM IIOKa3aTeleil, BBEACHUEM HOBOWU
INEPEMEHHOM; OBJAJCHUE YMEHHEM pelaTh IOoKa3aTelbHble HEpPaBEHCTBA
pPa3IMYHBIMU METOJAaMU, UCIIOJIb3Ysl CBOMCTBA PABHOCUIILHOCTH HEPABEHCTB;

OBJIAJICHNE HAaBBIKAMU PEIICHUS CHCTEM IIOKa3aTeJIbHBIX YPaBHEHUHA U
HEPaBEHCTB METOJIOM 3aMEHbl IEPEMEHHBIX, METOJOM MOJICTAHOBKH.

Tema S. «Jlorapudpmuueckass GpyHkums

Jlorapupmer. CaoiictBa jorapupmoB. JleciTuuHble U HaTypaJbHbIE
norapupmel.  Jlorapupmuueckas — pynkmus, e€ cBoiicTBAa U  Tpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuieckrue HepaBEeHCTBA.

OcHoBHBIE 1eM: (POPMUPOBAHUE TIPEACTABICHU O Jorapupme, 00
OCHOBaHHH JioTapudma, o JiorapupMupoBaHun, 0 TECITUIHOM Jiorapudme,

0 HaTypajabHOM Jiorapudme, o hopmyIe nepexoaa oT iorapudma ¢ ogHUM
OCHOBAaHHEM K JIOrapu(pMy ¢ IpyruM OCHOBAHHUEM;

dbopMHUpoBaHUE YMEHUS TPUMEHSATH CBOMCTBA JIOTapu(hMOB:
norapudM Mpou3BeeHNUs, Jorapu(M 4acTHOTO, JorapudM CTENEHH, TPU

YIOPOIICHUN BBIPAXEHHH, COEepKAIIUX JTorapu(mbl;



OBJIAJICHHE YMEHHEM pelIaTh JorapudMUUYECKue ypaBHEHUS; MEPexons K
PaBHOCHUJIBHOMY JIOTapU(PMHUUECKOMY YPaBHEHHUIO, METO/] TOTEHLIUPOBAHUSI, METO
BBEJICHUSI HOBOM MIEPEMEHHOM, OBJIa/ICHNE HaBBIKAMU PEIICHUS JIOTapU(PMUIECKIX
HEPABEHCTB.

Tema 6. «Tpuronomerpuyeckue (popmyJibb»

Pannannas wmepa yrma. IloBOpOT TOYKM BOKpPYr Hadajia KOOPJIHHAT.
OnpeneneHne CcuHyca, KOCHHYCa M TaHIEHCA. 3HAaKM CHHYCA, KOCHHYyca H
TAHI'€HCa. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM ¥ TaHI€HCOM OJIHOTO U TOTr'O
ke yraa. TpuroHomerpuueckue Toxaectsa. CUHYC, KOCUHYC U TAaHI'€HC yIJIOB O U
o.. POPMYJIBI CIIOKEHHUS.. CUHYC, KOCUHYC M TaHI€HC ABOMHOTO yria.. Gopmyibl
npuseneHus. CymMma v pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

OcHoBHbI€ 11eN1: (POPMUPOBAHKE MIPEICTABICHUN O paJlaHHON Mepe yria,

O IIEPEeBOJIE paJaHHON MEPHI yIila B rpajyCHYI0 Mepy U Ha000poT;

O YHCJIOBOM OKPYKHOCTHU Ha KOOPIMHATHOW INIOCKOCTH;

0 CHUHYC€, KOCUHYCE, TAHI'€HCE, KOTAHI€HCE, UX CBOMCTBAX;

O YETBEPTAX OKPYKHOCTH;

dopMHpOBaHHME YMEHHUH YNPOIIATh TPUTOHOMETPUUYECKHE BBIPAKECHUS
OJIHOTO apryMeEHTa;

JIOKa3bIBaTh TOXKIECTBA;

BBIMIOJIHATH MPEe0Opa30BAHUE BBIPAKEHUI TMOCPEACTBOM TOXKIECTBEHHBIX
npeodpa3oBaHuUii;

OBJIaJICHE YMEHHMEM NPUMEHATH (GOPMYJIbl CHHYCa M KOCHHYCAa CYMMBI U
pa3HoCTH, GOPMYIIbI JBOMHOTO YIJIa ISl YIPOUIEHUS BBIPAKEHU;

OBJIaJICHHE HaBBIKAMHM HCIOIb30BaHUs (GOpMyNl TMpuBeAeHUS U (GopMyl
npeoOpa3zoBaHusi CyMMbl TPUTOHOMETPUUECKUX (PYHKIIUN B IPOU3BEICHUE.

Tema 7. «TpuronoMerpuyecKkue ypaBHeHH D)

VYpaBHeHue cos X = a. YpaBHEHHUE SIn X = a. YpaBHeHHUE tgx = a. Pemenue
TPUTOHOMETPUUECKNX YPABHEHHUM.

OcHoBHbIe  1enu:  (GOpMUPOBAHME  MPEACTABICHUM O  pellIeHUU
TPUTOHOMETPUUYECKUX YPABHEHHH Ha YHMCIOBOW OKpPYXHOCTH, 00 apKKOCHHYCE,
apKCUHYCE, apKTAHI€HCE, aDKKOTAHI€HCE YNCIIA,;
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dbopMupoBaHrE YMEHUH PEIIEHUS TPOCTEUIITNX TPUTOHOMETPUIECKUX
YPaBHEHHM, OTHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHM;

OBJIQJICHUE YMEHHUEM PEIIATh TPUTOHOMETPUUECKHE YPABHEHHS METOJIOM
BBEJICHUSI HOBOW NIEPEMEHHOM, METOJIOM PA3JIOKEHHS HA MHOXKHUTEIIU.
Teomempus

1. Begeoenue:

[Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopeie ciiencTBus
U3 AKCHUOM.

Hean: chopMupoBaTh MpeACTABICHUE YUAIIUXCA 00 OCHOBHBIX MOHATHUSX U
AKCUOMAaX CTEPEOMETPUH, NX UCIIOIB30BAHUE NIPU PEIICHUH CTAHIAPTHBIX 3a7a4.

2. Ilapannenvnocme npameix u naIOCKOCmelL:

[TapauienbHOCTh NMPAMBIX, NPAMON U IJIOCKOCTU. B3anMHOE pacnonoxeHue
NpAMBIX B IPOCTPAHCTBE, YIroJl MEXAy HAByMsa mnOpsiMbiMH. llapamnenbHOCTh
IIOCKOCTEU. TeTpasap u napajieIenuIeI.

Heab: nare yyamuMcs CUCTEMATUUYECKHE CBEIECHUS O NapajuIeIbHOCTU
MPAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.

[Ipu u3ydyenun marepuaia TeMbl CIEIyeT OOpaTUTh BHUMAaHUE Ha YacTo
HCMOJIb3YEMBIM METOJ 10Ka3aTeIbCTBA OT MPOTUBHOTO, 3HAKOMBIM yYalllUMCS U3
Kypca TIUIAHUMETPUHU. Ydalluecss 3HAKOMSITCS C Pa3IMuHBIMH  CIIOCOOaMu
M300pakeHMsI MPOCTPAHCTBEHHBIX (DUTYp HA MIIOCKOCTH.

3. IlepnenOuxkyaapHocmos npAMbIX U N1OCKOCHEIL:

[lepneHAUKYISIPHOCTH HpPAMOM UM IUIOCKOCTH, llepneHaukynsp u
HAKJIOHHBIE. YTOJ MEXIy TNpsIMOM MW IUIOCKOCTBHIO. JIBYrpaHHBIA  YroJI.
[TepnieH IUKYIAPHOCTH IUIOCKOCTEM.

Heab: 1ath yyanmmMcs: CHCTEMATUYECKUE CBEICHUS O MEPIEHIUKYISPHOCTH
MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, BBECTU MOHATUE YTOJI MEXKAY NPSMBIMU U
MJIOCKOCTSIMH, MEXKTY TITIOCKOCTSIMM.

4. Mmnozocpannuxu:

Bepiunsl, pedpa, rpanu MHOTOrpaHHuka. Pa3zsepTka. MHOrOTpaHHbIC YIIIHL.

Brinykibie MHOrOrpanHuku. Teopema Ditnepa.
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[Ipuzma, ee ocHoBaHus, OOKOBBIE peOpa, BHICOTA, OOKOBasl IMOBEPXHOCTD.
[Ipsimas u HakioHHast npusMa. [lpaBunenas npusma. [lapannenenunes. Ky6.

[Mupamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBAsI IOBEPXHOCTD.
Tpeyronsnas nupamuaa. [IpaBunpHas nupamuaa. Y ceueHHas NupaMuaa.

CummeTpuu B KyOe, B apajuielienuIieie, B mpu3Me u nupamue. [lonstue o
CUMMETPUU B MNPOCTPAHCTBE (LIEHTpaJibHAsA, OCEBas, 3epKaibHas). [Ipumepsl
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

Ceuenus ky0a, MPU3MBI, MTUPAMUJIBIL.

[IpencraBieHure O MpaBUWIBHBIX MHOTOIPAaHHUKAX (TeTpa’ap, KyO, OKTa’ap,
JOJICKAdIp U UKOCAdIP).

5. Bekmoput 6 npocmpancmee:

Bekropel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CloKE€HUE BEKTOPOB H
YMHOXXEHHE BEKTOpa Ha 4YHCI0. Yroil Mexay BekTtopamu. KoimnHeapHbie
BEKTOpbl. Pa3nokeHWe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM  BEKTOpPAM.

KOMHJIaHapHBIG BCKTOPBI. Paznoxenue 1o TPEM HCKOMILIaAHAPHBIM BEKTOPAM.

Heanb - chopMupoBaTh y ydalmxcs MOHATHE BEKTOpa B MPOCTPAHCTBE;

pPaCcCMOTPETE OCHOBHELIC OIICpAllMU HaJl BEKTOPAMHU.

6. Iloemopenue: lloBTOopeHue, o0OOIIECHHWE W CUCTEMaTU3allUsl 3HAHUU,

YMEHHI ¥ HABBIKOB 3a Kypc MaremaTuku 10 kiacca.

Conepxkanue kypca B 11kiacce

Anzeopa u nauana

ananuza 1.Iloemopenue xypca 10 knacca:

[TokazatenbHas ¢pynkius. Jlorapupmudeckas QyHKITHS.

Tpuronomerpuueckue popmyinbl. CtenenHas QyHKIIHS.

Iens: popmupoBaHue MpEACTaBICHUN O LIEIOCTHOCTH M HENPEPHIBHOCTH
Kypca anreOpsbl; OBJIaJeHHEe YMEHHEM OOOOIIEHUS U CUCTEeMaTH3allMi 3HAHUU 10

OCHOBHBIM T€MaM Kypca anreopsl 10 kiacca; pa3BUTHE JTOTUYECKOTO,
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MAaTCMAaTUYCCKOTO MBIIJICHUA U UHTYUIIUH, TBOPYCCKUX criocoOHoOCTEN B 00J1acTH

MaTeMaTUKHU
2. Tpuconomempuueckue pynkyuu:

OOnacTe ompeneneHuss U MHOXECTBO 3HAYEHUM TPUTOHOMETPHUYECKHUX
¢yukuii.  YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPHUUECKHUX

¢bynkuuid. CoiicTBa 1 rpaduku GyHKIUN y = €OS X, Y = Sin X, y = tg X.

Ilenv: QopMupoBaHue TmpeAcCTaBICHUM 00 o00JacTh OmnpeAesieHus u
MHO>XECTBE 3HAYEHHUU TPUTOHOMETPHUECKUX (YHKIHMH, O HEYETHONW M UYETHOMU
GYHKIUAX, O TEepUoanYecKord (GyHKIHUU, O TMepuojae (QYHKIHH, O HAUMEHBIIEM
MOJIOKUTEIIbHOM — 1epuoje; (GOpMHpOBAaHWE YMEHUW  HAXOAWTh  OOJACTh
OTpeeeHUs] U MHOXECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKIUH CIOKHOTO
apryMeHTa, MpPEeJCTaBICHHOTO B BHUJEC JIpoOM W KOPHS; OBJIaJCHUE YMEHUEM
CBOOOJHO CTPOUTH TpadUKU TPUTOHOMETPUUECKUX (PYHKIMA U OMUCHIBATh UX

CBOMCTBA;
3.IIpou3eoonasn u eé zeomempuyeckuil cCMvici:

[TpousBoanas. [TpousBoaHas crenennoi ¢yukiuu. [IpaBua
muddepennmpoBanusi. [Ipon3BoaHbIE HEKOTOPHIX AJIEMEHTAPHBIX

bysakui. ['eoMeTpudecKuil CMBICI IPOU3BOIHOM.

Ilens: popmupoBaHue MOHSATUM O MTHOBEHHOW CKOPOCTH, O KacaTeJbHOU K
MJIOCKOM KPUBOM, O KacaTelbHON K rpaduky (pyHKIMH, O TPOU3BOJHON (PYyHKIIUH,
0 (U3NYECKOM CMBICIIE MPOU3BOIHOM, O TEOMETPUUECKOM CMBICIIE€ TPOU3BOIHOM, O
CKOPOCTH HW3MeHeHust (QyHKUMHM, O mpeaere (QyHKUUM B  TOYKE, O
muddepeHurpoBaHUH, O MPOU3BOJHBIX 3JEMEHTAPHBIX (QYyHKIMI; hopMUpOBaHUE
YMEHHUSl HCIOJIb30BaTh QJITOPUTM HAXOXKJACHHUS MPOU3BOJHON 3JIEMEHTApPHBIX
(GYyHKUMHA TPOCTOTO W CIIOKHOTO apryMEHTa; OBJIAJICHUE YMEHUEM HaXOAMTh
MPOU3BOAHYIO JIO00M KOMOWHAIMKM dJIEMEHTapHBIX (QYHKIHA, OBJAJCHHE
HaBbIKAMHU COCTaBJICHUS YpaBHEHHMS KacaTeJbHOM K rpaduky (GyHKUUU TpU
JOTIOJIHUTENBHBIX YCIOBUIX, HAXOXKICHHS YTI0BOrO K03 PuieHTa kacaTeabHOM,

TOYKH KaCaHUs.
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4.Ilpumenenue npou3z800HOI K UCCE006AHUIO PYHKYUIL:
Bospactanue u yObiBanue ¢yHkimii. Oxctpemymbl GpyHkuuu. [Ipumenenne

IPOU3BOJHON K MOCTpoeHHio rpadukoB (yHkiuil. Hanbomnpinee u HauMeHblee

3HaueHus QyHkuu. Beimykinocts rpaduka. Touku neperuoa.

Ilenwv: dopmupoBaHue NPEACTABICHUNH O MPOMEXKYTKAX BO3pACTaHUS U
yObIBaHUsl (YHKIUH, O JOCTAaTOYHOM YCJIOBMM BO3pacTaHuss (QyHKIHUH, O
IPOMEXKYTKaX MOHOTOHHOCTU (YHKUHUU, OO0 OKPECTHOCTHM TOYKH, O TOYKaX
MakCUMyMa ¥ MHHMUMYMa (QYHKIHHU, O TOYKaX SKCTPEMyMa, O KPUTHUYECKHX
TOukax; (OpPMHUPOBAHUE YMEHHUS CTPOUTH 3CKU3 rpaduka (QyHKIMH, eclid 3a7aH
OTPE30K, 3HAYeHMs] (PYHKIMM Ha KOHIAX 3TOr0 OTpe3Ka M 3HAaK MPOU3BOJHOIN B
HEKOTOPBIX TOYKax (YHKIHUU; OBJIAJCHUE YMEHHEM MPUMEHSTh MPOU3BOAHYIO K
UCCIIEIOBaHUIO (YHKIUH U IOCTPOCHUIO TpaUKOB; OBJAJCHHUE HaBbIKAMU
UCCJIEIOBaTh B MPOCTEHIIMX ciaydasx (YHKIHMM Ha MOHOTOHHOCTb, HAXOJHUTb
HauOOJbIIIEE U HaWMEHbIlIee 3HaYeHUs (DYHKIMM, TOUKHU Meperunda u MHTEPBaIbI

BBIITYKJIOCTH.
S.11epsooopa3nas u unmezpan:

ITepBooGpa3znas. [IpaBuia HaxoxaeHUS IepBooOpa3HbIX. [Imomans
KPUBOJIMHEWNHOMN Tpaleluy U UHTErpai. BelyuciieHue HTerpaios.

Brruncnenue miomaaei ¢ moMOIblo HHTETPAJIOB.

Ilenv: QopMupoBaHME NPEACTABICHUA O MEPBOOOpa3HOW (PYHKUUHU, O
CEMENCTBE MepBOOOpa3HbIX, O AUPPEPEHIUPOBAHUM U HMHTETPUPOBAHUH, O
Tabauie  nepBooOpa3HbIX, O  MpaBWwiIaX  OTHICKAHUA  NEPBOOOPA3HBIX;
dbopMHpOoBaHWE YMEHHMM HAXOAWUTh M (PYHKUMU [EepBOOOpa3Hylo, TIpaduk
KOTOpPOH MPOXOJUT Yepe3 TOUKY, 3aJJaHHYI0 KOOPJAUHATAMM; OBJIAJICHUE YMEHUEM
HaXOJUTh IUIOLIAAb KPUBOJMHEHMHOW Tpamneluy, OrpaHUYeHHON rpadukamMu
¢ynxuuid y = f(x) 1 y = g(x), OrpaHM4eHHON NpsIMBIMH X = a. X = b, ocbto OX U

rpadukom Yy = h(X).
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Yucna u anreOpanueckue mpeoOpa3oBaHusa. YpaBHeHus. HepaBeHCTBa.
CucreMmpl ypaBHEHUH U HepaBeHCTB. [Ipon3BogHas QyHKIMM U €€ IPUMEHEHUE K
pemieHnto 3anady. OyHkuuu U rpaguku. TekcToBbIE 3aJaud Ha IPOLIECHTHI,

ABUKCHHUC, TIPOTPCCCUMH.

Ilenw: 0600IEHNE U cUCcTeMaTH3alMsl Kypca aireOpbl M Hayaj aHajiu3a 3a
10- 11 xjaccel; co3maHue YCIOBUHM ISl MJIOAOTBOPHOTO YYacTHsl B TPYIIIOBOM
pabote, mnsig (GOPMHPOBAHUS YMEHHUSI CaMOCTOATEIBHO U MOTHUBHUPOBAHHO
OpraHU30BbIBATH CBOIO JIEATEIHLHOCTD; (DOPMUPOBAHUE MIPEACTABICHUM 00 UlIeIX U
METO/IaX MAaTEeMaTUKH, O MaTeMaTHKE KaK CPEICTBE MOJICTUPOBAHMS SIBICHUU U
IPOLIECCOB; PAa3BUTHE JIOTUYECKOTO U MATEMATHYECKOTO MBIILICHUS, UHTYULIUH,
TBOPYECKUX CIOCOOHOCTEH; BOCIUTAHUE MOHUMAHUS 3HAYUMOCTH MaTeMaTUKU

111 OOIIECTBEHHOTO Mporpecca.

Teomempus

1. Koopounamot u éexmopoi:

JlekapToBbl KOOpAMHATHI B IIpocTpaHcTBe. DopMyna pacCTOSHUA MEXKIY
IBYMsI TOUKaMu. YpaBHEHUs cheprl U miaockoctu. opmyra pacCTOSIHUS OT TOYKU
110 IIJIOCKOCTH.

Bekropel. Moayns BekTopa. PaBeHcTBO BekTOpoB. CiioKEHME BEKTOPOB U
YMHOXXEHHE BEKTOpAa Ha YMCIO. YTOJ MEXAYy BeKTopamu. KoopamHatel BEKTOpa.
CkamsipHoe mnpousBencHUE BeKTOpoB. KosummHeapHbele BekTopbl. Pa3znoxkeHue
BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoMIUIaHapHBIE BEKTOPHI.
Paznoxxenue 1o TpeM HEKOMIUIAHAPHBIM BeKTOpaM. KoopauHaTel TOYKH U
KOOpAUHATHI BeKTopa. CKasipHOE MTPOU3BENECHUE BEKTOPOB.

Hean: chopmupoBarb yMeHUs] NMPUMEHSTh KOOPAMHATHBIA U BEKTOPHBIN
METOJbl K PELICHHMIO 3aJad Ha HAaXOXKICHHUE JUIMH OTPE3KOB U YIJIOB MEXAY
IIPSIMBIMHA U BEKTOPAaMHU B IIPOCTPAHCTBE.

B xoxe u3yueHus TeMbl 1€1€CO00PAa3HO HCIIONB30BATh AHAJIOTHUIO MEXKIY
paccMaTpUBaEMbIMU MOHATHUSMHU Ha IIOCKOCTH M B MPOCTPAHCTBE. DTO IMOMOXKET
yuyaumcs 6osee riry0OKo M OCO3HAHHO YCBOUTH M3Yy4aeMbIH MaTepual, ySICHUTD

COACPIKaHNEC U MCCTO BCKTOPHOT'O U KOOPAMHATHOI'O METOAOB B KypCC 'COMCTPHHU.
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2. Tena u nogepxnocmu epawjeHun:

Humuuap u koHyc. YcedeHHbId KOHyc. OCHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pa3BepTka. (OceBble CEUCHHS] W  CCUCHHS,
napaijiesibHble OCHOBAHHUIO.

[Iap u cdepa, ux cedeHwus, KacaTeIbHAs TNIOCKOCTh K cepe.

OO6beMbl Ten W TUIOmAAM uUx noBepxHoctel. [lonaTtue o6 obbeme Tena.
OTtHomeHne 00bEeMOB MOJOOHBIX TETI.

@opMynbl 00beMa KyOa, MPSMOYTOJIBHOTO Mapajuiefienunea, MpUu3Mbl,
nmunuHApa. DopMynbel o0beMa THUpAMHABI W KOHyca. DOpMyJbl TUIOMIAJH
MOBEPXHOCTEN UIMHpa U KoHyca. PopMysibl o0beMa I1apa U Mmiomaan chepsl.

3. Oovemovl men:

O06BbeM mnpsiMOYroibHOTO mMapaienenumnena, OO0beM TpsSMON MPU3MBI U
munHapa. OO0beM HAKJIOHHOW MpU3MBI, MUpaMuibl U KoHyca. O0beM Imapa u
I01aAb Chephl.

Hesab: OpoaOKUTH CUCTEMATUUYECKOE H3YYEHUE MHOTOTPAHHUKOB W TeEl
BpAIICHUS B XOJI€ PELICHUS 3a/1a4 Ha BHIYUCIICHUE UX 00HEMOB.

B kypce crepeomeTpun oHATHE 00BEMa BBOJUTCS 110 AHAJIOTUH C TTOHITHEM
TUTOINAIH TUTOCKUX GUTYP U POPMYITUPYIOTCS OCHOBHBIE CBOHCTBA 00HEMOB

4. Iloemopenue:

[ToBTOpeHue, 0600IICHNE U CUCTEeMATU3AIUs 3HAHUM, YMEHUN U HABBIKOB 32

Kypc Mmarematuku 10-11 knaccos.

7. TemaTnueckoe INIAHUPOBAHUE C OIIPCACICHUEM

OCHOBHBIX BHUI0B y‘leﬁHOﬁ HECHTCJIBbHOCTH.

Temamuueckoe njiaHuposarue no Clﬂ2€6p€ u Havanam ananuza 10 xknacc.

Kou-
Conep:kaHue yueGHOTro o1 .
No BO OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH
MaTepuaia
4acoB
1. IToBTOpEHMeE Kypca 2 OBnanenue YMEHUEM 00001eHus u
ajare0pbl 9 kiacca CUCTeMAaTH3aINH 3HAHUH yYaluXcs M0 OCHOBHBIM
TeMaM Kypca aredpsl 9 kiacca.
2. 'nasa 1. 11 OBnanets YMEHUEM 3alHChIBaTh OECKOHEUHYIO
JelicTBUTE/IbHBbIE YHCJIA JIpoOb B BUI€ OOBIKHOBEHHOW APOOU; BBHITIOTHSTH
JNEUCTBUSL C NECATUYHBIMU W OOBIKHOBEHHBIMU
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Conepxanmne yueOHOT 0o
MaTepuaJa

Koa-
BO
4acoB

OcHoOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Ipo0sIMU; BBIIIOJIHATh BBIYMCIICHHS C
UPPALMOHAIBHBIMU  BBIPAXKEHUSMHU; IPUMEHSTH
cBOiicTBa apu(METHUECKOT0 KOPHSI PU PELICHUH

3a]1a4; BBIIOJHATH NpeoOpa3oBaHMs BBIPAKEHUS,
coJepXkaliue  CTEeleHU c palrOHAIbHBIM|
II0KA3aTEJIEM.

3. I'masa 2. Iloka3arejabHas
dyHkuus

12

CtpouTh 1O  TOYKaAM rpagukn  QYHKIIHH.
OnuceiBaTh  CBOMCTBa (YHKIIMHM Ha OCHOBE €€
rpagpuyecKoro npeacTaBICHUs.

MonenupoBaThb peanbHble  3aBUCUMOCTH C
MTOMOIIIBIO dbopmy u rpaduKoB.
WuTepnpeTnpoBath rpauKu pealbHBIX
3aBUCUMOCTEH.

Hcnonb30BaTh (QYHKIIMOHATEHYIO CHMBOJIMKY TS
3aMucy pa3HOOOpa3HbIX (aKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMU (QYHKIIUSIMHU, 0000111ast OTIBIT
BBITIOJTHEHHS 3HAKOBO-CUMBOJIMUECKUX JICHCTBUH.
Crpoutb pedeBbie KOHCTPYKIIUU C
UCIIOJIb30BaHUEM G yHKIIMOHATBHON
TePMHUHOJIOTHH. Pacro3HaBaTh BHIBI H3y4aeMBIX
GbyHKIHIA. Ctpouts  rpaduku  H3y4aeMbIX
¢yHknuil. Pemarbh 1o anroputMy ypaBHEHUS U
HEPaBEHCTBA.

4, T'aasa 3. Crenennas
pyHkuus

14

OBnazeTrs yMeHHMEM CpaBHUBATb YHUCIA, pelIaTh
HEPAaBEHCTBA C IOMOILBIO I'papUKOB  CTENEHHOMH
GyHKIMM; CTPOUTh Tpapuk (YHKIUH, 0OpaTHOM
JTAHHOW; BBINOIHATD HE00XO0/IUMBIE
npeoOpa3oBaHusl MPH PEUICHUH YpaBHEHUH U
HEPABEHCTB; PEIIAaTh UPPALMOHAIBHOE YPABHEHUE

Y HEPABEHCTBO.

5. T'nasa4.
Jlorapudpmunyeckasn

byHKuus

16

OBnamers  moOHATHEM JiorapupMa, OCHOBHOTO
Jorapumuueckoe  TOXKAECTBA U CBOMCTBA
aorapugpmoB.

Crpouts 1o TOYKaM rpaduku  QGyHKIUIL.
OnuceiBaTh CBOMCTBAa (DYHKIIMM HA OCHOBE €€
rpaguyecKoro npeacTaBiIeHUs..

MonenupoBaTh peabHBle  3aBUCUMOCTH C
MIOMOUIBIO bopmyn U rpaguKoB.
WuTepnpernpoBathb rpadukn peambHBIX
3aBUCUMOCTEN.

Hcnonp3oBath PyHKITMOHATIBHYIO CHMBOJIUKY TS
3aMucy Pa3HOOOpa3HbIX (aKTOB, CBA3AHHBIX C

paccMaTpuBaeMbIMU (DYHKITUSIMHU, 0000111ast OTIBIT
BBITIOJIHEHHS 3HAKOBO-CHUMBOJUYECKUX JACHCTBUH.

Ctpowutb peueBbIe KOHCTPYKIIUU C
UCTIOJIb30BaHUEM (GYHKIMOHATIBLHOM
TEPMUHOJIOTHH. Pacro3HaBaTh BHIBI H3Y4aeMBIX|
GbyHKINH. Crpoutb  rpaduku  H3y4yaeMbIX

¢byuknuii. Pemarh 1o anroputMy ypaBHEHHUS U
HEPaBEHCTBA.
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Ne

Conepxanmne yueOHOT 0o
MaTepuaJa

Koa-
BO
4acoB

OcHoBHBbIE BUIbI YUeOHOI 1eSITeJIbHOCTH

6.

I'nasa 6.
Tpuronomerpuyeckue
dbopmyibl

25

B kypce mnanumerpuu Obut  ChHOPMYIUPOBAHBI
OompeNeNieHUsT CHUHYyca, KOCHHyca W TaHTEeHCca
OCTpPOro  yrija MpsSIMOYTOJbHOTO TPEYroJIbHUKA.
Tenepn yyaiuecs 3HAKOMSITCS C
COOTBETCTBYIOIIUMH TTOHSATHSMHU JUIS]
MIPOU3BOJILHOTO yriia. BBoauTCS panuanHas Mmepa
yrjla ¥ YCTaHaBJIMBACTCS COOTBETCTBHE MEKITY
JCHCTBUTEIILHBIMA YHUCIAMH M TOYKAMH YHCJIOBOMN
OKPYKHOCTH.

Ha pmanHOM »Tame He BBOJIUTCA TOHSATHE
TPUTOHOMETPUYECKON (DYHKIIMH, peuYb IOKa HICT
TOJIBKO O YHCJIOBBIX BBIpOXCHHSIX U (hopmyax
TPUTOHOMETPHUH, KOTOPBIC UCTIOIB3YIOTCS KaK ISt
BBIYMCIICHUI, TaK U JUII MPeoOpa3oBaHUM ITHUX
BBIPAXKEHHUIA.

N3yyenne maHHOW TEMBI TOTOBHUT YYallUXCA K
PACCMOTPEHHMIO CBOWCTB  TPUTOHOMETPHYECKHUX
¢byakumid. [IKOJIPHUKM HM3y4alOT 3aBUCHMOCTH
3HAKOB 3HAYCHUM CHUHYCA, KOCUHYCA, TAHTEHCA OT
BEJIMYMHBIYTIIA. PaccMaTpuBatoThOpPMYIIbI,
CBSI3BIBAIOIIME 3HAYCHUS CHHYCOB M KOCHHYCOB
YIJIOB, UMEIOIHX IPOTHBOIIOJIOXKHBIC 3HAYCHHS.
VYyaTcs BBIUMCIATH 3HAUCHUS CHHYCA, KOCHHYCA,
TaHIeHca yrJa, 3Has 3Ha4eHHE OHOTo U3 HUuX. Bce
3TO MO3BOJIMT M JIaJIbHEHIIIEeM 000CHOBATh CBOMCTBA
TPUTOHOMETPUYCCKUX (PYHKIUHA M TOCTPOMTH HX
rpaduKm.

BriepBeie yYaIuecs ydarcs  JIOKa3bIBaTh
TPUTOHOMETPUYECKUE TOXECTBA, pUMEHSIS
COOTBETCTBYIOIINE dbopMyIBI. KenarenbHo|
MMO3HAKOMHTh co BCEMU dbopmynamu,
MIPEACTABICHHBIMA B JAHHOM IJ1aBe, XOTSA M HE
00s13aTenTbHO TPeOOBaTh OT BCEX IIKOJIBHUKOB
YMEHHsI UX BBIBOJUTH H JIaXKe 3alIOMUHATH (BasKHO,
9TOOBI OBUIO CPOPMUPOBAHO YMEHUE BEPHO
BBIOUpaTh HYXHYIO (GOpMyNny AN KOHKPETHOTO
peoOpa3oBaHus).

7.

T'nasa 7.

Tpuronomerpuyeckue
ypaBHeHHS

15

ITonsTns apkcuHyca, apKKOCHMHYCa, apKTAHTEHCA
Yrclia BBOJSATCS /0 3HAKOMCTBA C OOpaTHBIMH
TPUTOHOMETPUYECKUMHU byHKIUSIMEI 7|
WLTIOCTPUPYIOTCA TaKXKe Ha eIMHUYHOU
OKPYXHOCTU. B CBSI3M C 3TUM TIpU pEIICHUU
ypaBHEHUU MOJIE3HO WLTIOCTPUPOBATH,
HaXO0XJIEHWE KOPHEN HA EMUHUYHOU OKPYXKHOCTH:
ATO TO3BOJIUT OCO3HAHHO MPUMEHATH (HOPMYIIBI
KOpHEH.
Pekomenayercs He mpeHeOperaTh MpUMEHEHHEM
KaNbKyIsATOpa I MPUOTIKEHHOTO HaXO0XKJIeHUS]
KOPHEW YpaBHEHUS: B NAIBHEHIIEM 3TO MOMXKET
OBITh TIOJIE3HBIM NP PEIICHUH MTPUKIATHBIX 3a7a4.
Pemienne Oomnee CIOXHBIX TPUTOHOMETPHYECKHX|
YpPaBHEHUM paccMaTpuBaeTcs Ha  IpuUMepax
YPaBHEHUH,  CBOJSIIUXCS K  KBaJpaTHBIM,
YpaBHEHHUI BUJIA
a sinx + b cosx=c, pelIenHne
TPUTOHOMETPUYECKUX HEPABEHCTB
paccMaTpUBAETCsl HA EAMHUYHON OKPYKHOCTH.

8.

IloBTOpEeHHUE Kypca

16

OBnageHue YMEHUEM 00001eHUs U
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Conep:kanue y4eOHOT0
MaTepuaJia

Koa-
BO
4acoB

OcHoBHBbIE BHIbI YUeOHOI 1eSITeJIbHOCTH

ajredpbl M HAYAJ
anaiania 10 xkiaacca

CHUCTCEMATHU3allunu 3HAHUHI ydalnuxcs 1Mo OCHOBHBIM

TeMaM Kypca ajnreOpbl 1 Havai aHaim3a 10 kiiacca.

Temamuueckoe NI1aHUpoBaHue no ceomenipuu 10 xknacc.

Koua-
Conepxanne yue0OHOT0 .
Ne BO OcHoBHBIE BUAbI Y4eOHOMH 1eSITeJIbHOCTH
MaTepHaJia
4acoB
1 | BBeneHnue (aKCHOMBI 3 dopMyHpyeET, WIUTIOCTPUPYET OCHOBHBIE
cTepeoMeTpUM M UX MOHSATUS CTEPEOMETPUN; AKCUOMBI CTEPEOMETPUH;
cJIeCTBHS) pacmo3HaeT ~ Ha  YepTexax u MOJIesIX
MPOCTPAHCTBEHHBIE bopMBI. OnwuceiBaeT
B3aMMHOEPACIIOIOKEHUETOUEK, IPSMBIX,
TJIOCKOCTEH ¢ MOMOIIBI0 aKCHOM CTEPEOMETPHH.
2 | lapamienbHOCTh 19 dopmMynupyeT, HWUIIOCTPUPYET  OINPEICICHHE]
NPSIMBIX U IJI0CKOCTEl napauleNbHBIX TUIOCKOCTEH, JI0Ka3bIBaeT MPU3HAK
MapajuIeIbHOCTH TUIOCKOCTEH; perraeT 3aqaun Ha
JIOKA3aTeNbCTBO MAapaIEIbHOCTH  IJIOCKOCTEH ¢
MIOMOIIBIO MpHU3HaKa napajuieTbHOCTH
IJIOCKOCTEH.
3 | llepneHAMKYJISIPHOCTH 20 dopmynupyer, WUTIOCTPUPYET  OTPEICIICHHUE]
NPSAMBIX U IJIOCKOCTE MEePIEeHIUKYISIPHBIX MPSIMBIX, JTIOKa3bIBaeT]
TEOpeMy 0 napauieIbHbIX MPSIMBIX,
MEPIEeHIUKYISIPHBIX TpeThbei PSIMOH;
dbopmynupyer, WJUTIOCTPUPYET  OTPEICIICHUE]
OpsMOM, MEePHEeHIUKYISIPHOW K IUIOCKOCTH U
CBOMCTBa MIPSIMBIX MIEPIICHTUKYIISIPHBIX
MJIOCKOCTH; pacrno3HaeT Ha MOJIEIIAX|

NEePIEeHIUKYJIApHbIE TPSIMblE B HPOCTPAHCTBE;
UCIOJIb3YET UX IPU PEIIEHUU CTEPEOMETPUUECKUX
3anaureopemylludaropa.popmynupyer,
WUTIOCTPUPYET u JTOKa3bIBAECT MIPU3HAK
MEPHEeHIUKYISAPHOCTH TNPSIMONH U IUIOCKOCTH;
MPUMEHSIET NMpPU3HAK MpU pPEHIeHUH 3aJa4 Ha
JI0Ka3aTeNbCTBO NEPIIEHAUKYIIIPHOCTH IPSIMOH K
IUIOCKOCTH TapajuienorpaMma, poMmoOa, KBajapara.
DopMyIHpyeT, WIIIOCTPUPYET M JIOKa3bIBAET
TEOpeEMY O OpsAMOM,  IEPIEHIUKYIISIPHOU
IUIOCKOCTH; MPUMEHSET TEOpEMY IpPU pPELIeHUU
CTEPEOMETPUYECKHX 33]1a4; BBIJENISAET HA YEPTEKE
KOH(Urypauu, HeoOXOAUMbIe AJIsi MPOBEICHUS
00OCHOBaHMH MIaroB pelIEHHs. OMMCHIBAET
OIIpEEIIEHUE PACCTOSHUS OT TOUKH /10 TNIOCKOCTH,
OT TPSIMOM /10 TIJIOCKOCTH, PACCTOSIHUE MEXIY!
napajyuieIbHbBIMU IJIOCKOCTSIMHU. uMeeT
IIpeJICTaBICHNE O HAKIIOHHOW U €€ MPOEKINH Ha
IJIOCKOCTh; BBIYMCIISIET HAKJIOHHYI0O U €€
MPOEKIHIO, JJIMHY TNepreHIuKyasipa U yroiu

HAKJIOHA, TNPUMEHSS  TEeopeMy ITudaropa,
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Conepxanmne yueOHOT 0o
MaTepuaJa

Koa-
BO
4acoB

OcHoBHbIE BHAbI Y4e0OHOH 1eSITeJIbHOCTH

UCTONB3Ysl COOTHOIIGHUS B  HIPSIMOYTOJIBHOM
TPEYroJbHUKE. UMEET MPECTaBICHUE KaK CTPOUTH
JIMHEHUHBIN yroil JBYT'PaHHOI'O yria.
bopMynHpyeT, WILTIOCTPUPYET OIpeNesieHue U
JIOKa3bIBACT MPHU3HAK MEPIECHINKYISIPHOCTH JIBYX
TUIOCKOCTEH. dbopmynIHpyeT,  HIUIIOCTPHUPYET|
orpesieJIeHue u JIOKa3bIBACT CBOWCTBA]
IpSMOYTOJIBHOTO Napajenenunesa M Kyoa;
IpPUMEHSET CBOMCTBA IPSMOYTOJIBHOTO
napajulejenunesa  OpU  HAXOXKICHUU ero
OUaroHajieu.

MHOrorpaHHUKHU

11

Nmeetnpencrasienne O  MHOI'OT'PAaHHUKE;
pacro3Haer Ha MOJIEIISAX 3JIEMEHTB]
MHOT'OI'paHHMKA: BEPILUHBI, peOpa, TpaHu. UMEET
IPECTaBICHNE 0 pu3Me KakK 0
IPOCTPAHCTBEHHON (Qurype; 3amnucblBaeT U
BBIBOJIUT bopmyy IUIOILAAN HIOJIHOH|
MOBEPXHOCTU MPSAMOM NpU3MBL; H300pakaer
IPU3MY; BBIIOJHSIET YEPTEKU I10 YCIOBHUIO
3ajauu. bopmynupyer, WUTIOCTPUPYET
OIIpeJIeJIeHUe TPABUIBHOM TMPU3MBIL; HAXOIUT
wiomaab OOKOBOM M IOJHOM IOBEPXHOCTU
OpsMOM  MPHU3MBI, OCHOBAaHUE KOTOPOH -
TPEYroJbHUK; M300pakaeT MPaBHIBHYIO MPU3MY
Ha 4epTexax, CTPOUT €€ CEYEHHE;, HaXOIUT
HOJHYIO M OOKOBYIO MOBEPXHOCTH MPABUIIBLHOM N-
YrOJIBHOM Mpu3Mbl, npu n = 3, 4, 6.
dopmynupyer, WJUTIOCTPUPYETONPEIETICHHUE
MUpaMH/JIbl, €€ JIEMEHTOB; U300pakaeT MUPaMUILy
Ha YepTexax; CTPOUT CEUCHHE IIOCKOCTBIO,

NapajulelIbHOM ~ OCHOBaHMIO, U ceueHue,
MPOXOJsIIee Yepe3 BEpUIMHY U JAMaroHajb
OCHOBaHUS. bopMynupyer, WUTIOCTPUPYET

ONpEeEICHUE TPABWIBHOW MHUPAMUJbI; pElIacT
3aJjaud Ha HaxoxJeHue anopembl, OOKOBOTO
pebpa, o1 JMOCHOBAaHUATIPABUIIbHON
NUPaMU/Ibl, BBIYUCISET IUIOIAAb OOKOBOW M
MIOJIHOM TOBEPXHOCTU MHPAMHIbI, HUCIOJIb3Ys
TUTAHUMETPUYECKUE (PaKThl. OMHUCHIBAET HJIEMEHTHI
YCEUEHHOU IMUPAMHU/JIBI, €€ SJIEMEHTOB; UCIIOJIB3YET
IIPY PELICHUH 33/1a4 IJITaHUMEeTpUdecKue (akThl;
BBIUUCIIICT IUIOIAAb OOKOBOM UM TOJHOM
ITOBEPXHOCTH yCeUeHHOU nupamuel. [Ipumenser
METO/ABI NOCTPOEHUN CEYEHUH K MOCTPOECHUIO
CEYEHUH. HMEET NPEACTABICHHE O BHJIAX
CUMMETpUHU B IIPOCTPAHCTBE; nMeeT
MIPEACTABJICHUE O NPABUIBHBIX MHOTOIPAHHUKAX
(TeTpasap, KyO, OKTadaAp, TOJEKadIp, UKOCASIP);
pacrno3HaeT Ha 4epTekax U MOAEIAX NPaBUIIbHBIE
MHOTOT'PAHHUKH, OIpeeIseT LIEHTPBI

CUMMCTPUU, oCH CUMMCTpPHH, IIJIOCKOCTH
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Conepxanmne yue0OHOTo
MaTepuaJa

Koa-
BO
4acoB

OcHoOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

CUMMETPUH I KyOa U napajuiejenunesa.

BekTopsl B
NPOCTPaHCTBE

11

DopMyIHpyeT,  WIUIIOCTPUPYET OIIpe/ICIICHUE]
BEKTOpA B IIPOCTPAHCTBE, €0 JJIMHBI;, PACIIO3HAET
Ha MOJeNIM Tapajuiesenuresa COHAIpaBIeHHBIE,
IIPOTUBOIIOJIOKHO HaIpaBJICHHBIE, paBHBIE
BEKTOPbl. UMEET MPEICTABIECHUE O IMpaBUIIaX
CIIOKEHHS] U BBIYUTAHUS BEKTOPOB; HAXOIUT
CYMMY M pPa3HOCTb BEKTOPOB C IIOMOILBIO [TpaBUIIa
TPEYroJIbHUKaUMHOTOyT OJIbHUKA. UIMEET
IpPEJCTAaBICHUE  KaK ONPEAEIseTCs  YMHOYKEHUE
BEKTOpPAa HAa YMCIIO; OIMCBHIBAET KaK BBIPAXKATh
OJIMH U3 KOJUIMHEAPHBIX BEKTOPOB Yepe3 IPYIrou.
dbopMynupyer  ompeneieHHEe  KOMILIaHApPHBIX
BEKTOPOB; HAXOJHT, PACIO3HAET KOMILJIaHApHBIE
BEKTOpPHl  Ha  MOJENH napaieNnenumnesaa.
OTIHCHIBAET, WLTIOCTPUPYET MIPaBHIIO|
napajuleNienuIe1a; BBIMOIHICT CIOXKEHHE TPex
HEKOMIUIAaHApHBIX BEKTOPOB C TOMOLIbIO IIPAaBUIIa
napaenenumnena. GopMyIupyeT, WUTFOCTPHPYET
U JIOKa3bIBae€T TEOPEMY O PasNIOKEHUU IJIF0OO0T0o
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM;
BBITIIOJHSET PAa3JIOKEHHE BEKTOpa IO TPEM
HEKOMIUIAHapHBIM  BEKTOpaM Ha MOJIENH
napajuiesienunesa.

Hroro

175

Temamuueckoe niarHuposaHue no ajzee6pe u Hawanam ananuza 11 knacc.

Ne

Tema

Ko.1-Bo
4acoB

OcHoBHBIC BHbI y4e0OHOM AeATEJIbHOCTH

IToBTOopenue kypca 10
KJacca

44

Beimonuate aeictBus no remam: «llokazarenbHas
¢bynkuusa»,  «Jlorapupmuueckas byHKIUAY,
«Tpuronomerpuueckue ¢opmyibly», «CreneHHas

GyHKIUS.

Tpuronomerpuyeckue
byHkunn

214

Haxoaute ob6nacTh ompeneneHuss 1 MHOXKECTBO
3HaYeHUH  TPUTOHOMETPUUECKUX byHKUNH;
MHOXKECTBO  3HAYCHHWH  TPUTOHOMETPHUYECKHUX
¢byukuit Buga kf(x) m, rme f(x)- moOas
TpUTrOHOMETpHUYeCcKast  (YHKIMSA;  JIOKA3bIBaTh
MEPUOTNIHOCTD (DYHKIMH C 3aIaHHBIM TTIEPHOIOM;
UCCIIeI0BATh(PYHKIINIOHAYETHOCTHU
HEYETHOCTB; CTPOUTH rpaduky
TPUTOHOMETPUYECKMX  (YHKLIMH;  COBEpIIATH
npeobpazoBanue rpadukoB (QyHKIMHA, 3Has UX
CBOWCTBa; pemarb rpaduyecku mpocTeiime
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA.

JdlpousBoanas wu eé

224

BoruncnsaTe Ipou3BOJHYIO CTENEHHOW QYHKIIUU U

KOpHA; HaxXxoauThb IMPONU3BOAHLIC CYMMEI,
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Tema

Ko.a-Bo
4acoB

OcHoOBHbIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

reoMeTpHUYEeCKH CMBbICJ

pa3HoCTH, IIPOU3BENICHUS, YacTHOIO;
IIPOU3BOHBIC OCHOBHBIX 3JIEMEHTAPHBIX|
GbyHKIM; HaxOJIUTh MIPOU3BOHBIC
AJIEMEHTAPHBIX (YHKIUN CIOXKHOTO apryMEHTa;
COCTaBJISTh YpaBHEHHE KacaTelbHOU K rpaduky
(yHKIMHU TIO QJITOPUTMY; Y4aCTBOBATh B IMAJIOTE,
NIOHUMATh TOYKY 3peHuss  cobeceqHuKa,
MIPU3HABATH MPABO HA HHOE MHEHHE; OOBICHATD
U3YYEHHBbIE  TIOJOKEHHUSI Ha CaMOCTOSITEIbHO
MI0I00paHHBIX NPUMEPAX; OCYLIECTBISITh MOMCK
HECKOJIBKMX croco6oB peuieHus,
apryMeHTHpOBaTh panoHaIbHBIN crnoco0,
IIPOBOJIUTH JIOKa3aTelIbHble  PaCCyKIEHUS;
CaMOCTOSITEIbHO ~ UCKaTh  HEOOXOAUMYIO IS
pelieHus: yueOHbIX 3a1a4 HHPOPMAIHIO.

IIpumenenne
MPOU3BOIHOM
uccjae10BaHuI0 GyHKumin

K

194

HaxoauTh nHTEpBabI BO3pacTaHus U YOBIBAHUS
(GYHKIMN; CTPOUTH 3CKH3 rpaduka HEePEPhIBHON
GbyHKIMH, ONpeenEHHON Ha OTPE3Ke;  HAXO/UTH
CTallMOHAPHBIE TOYKU (PYHKUIUHU, KPUTUYECKUE
TOYKH U TOYKHA OHKCTPEMYMa; PUMEHSTH
NPOU3BOJHYIO K HCCIEI0BaHUIO (YHKIUH U
MOCTPOEHUIO TpadMKOB; HAXOAUTH HAMOOJBIIECE U
HauMeHblllee 3HadeHue (YHKIUHU; padoTaTh C
y4eOHHKOM, OTOMpaTh U CTPYKTYpUPOBAThH
MmarepHai.

IlepBooGpa3znasn

HHTerpaJ

134

[IpoBoauTh MHPOPMALIIOHHO-CMBICIIOBOM aHAIHU3
MIPOYUTAHHOI'O TEKCTAa B y4eOHUKE, Yy4acTBOBATb B
Jyanore, MIPUBOJIUTH PUMEpBHI;
apryMEHTUPOBAaHO OTBEYaTh Ha  IOCTaBJICHHBIC
BOIIPOCHI, OCMBICIMBATh OIIUOKH U UX YCTPAHSTh;
JI0Ka3bIBaTh, YTO JlaHHAs (YHKLMS SBISETCS
NepBOOOpa3HOM AN Apyrol AaHHOW (YyHKUUU;
HaXOJUTh OJHY U3 MEPBOOOPA3HBIX JJISI CYMMBI
¢GbyHKUIMH ¥ Tpou3BeneHUs (PYHKIMM Ha YHCIO,
HCIIOJIb3YSl CIIPABOYHBIE MaTEpHUasIbl; BBIBOJIUTH

npaBuia OTBICKaHUsA epBOOOPA3HBIX;
n300paxarhb KPUBOJIMHENHYIO Tpaneuuto,
OTPaHUYECHHYIO rpaduKkaMi  DJIEMEHTapHBIX

(yHKIUH; BEIYUCISITH UHTETpall OT 3JIEMEHTApHOM
(GYHKIIMH TPOCTOrO apryMeHTa mo ¢Gopmyie
Herorona JleiiOHuma ¢ MOMOIIBIO TaOJIHIIBI
NEepBOOOPA3HBIX U TpPaBUJI WHTETPUPOBAHUS;
BBIUMCIIATH IJIOIIAb KPUBOJIMHEIHOMN Tparenuu,
OTpaHUYEHHOU MPSAMBIMU X = a, X = b, ocbto OX U
rpaduKoM KBaJIpaTUYHOW (YHKIUU; HAXOJIUTH
IIouaab KPUBOJIMHEWHOM Tparenuy,
OTrpaHMYEHHON mNapabojiaMu; BBIYUCIATH MYTh,
MIPOMJEHHBIA TEJIOM OT Hayaja JIBHKEHHS [0
OCTaHOBKM, €CIM  H3BECTHA €ro  CKOPOCTh;
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Ne Tema Kou-Bo OcHoBHBIE BHIbI YUeOHOI 1eSITeJIbHOCTH
4acoB
OpPEeABUACTh  BO3MOXHBIE IOCIEICTBUSI  CBOUX|
JICWCTBUIM; BIIAJIETh HABBIKAMU KOHTPOJIS U
OLICHKU CBOEHU JEATEIbHOCTH.

6 OGo6maromee 234 |IloBTOopuTh MaTepuan: Yucna u anredbpandeckue
noBTOpenHue Kkypea HpeO6p330BaHI/I${.ypaBHeHI:I}I.HepaBeHCTBa.
anre6pb - Haga Cucremsl yYpaBHEHUH U HEPaBEHCTB.
AHAIN3A 3a 10- 11 [IpousBonHas GyHKIHH U €€ MPUMEHEHHE K
KIIACCHI pELIEeHUIO 3a/1a4. OyHKIMU y

rpaduxu. TekcToBbie 3amauu
JIBIDKEHUE, TIPOTPECCUH.

Ha IMPOULEHTHI,

Temamuueckoe NI1aHUuUposaHue no ceomenipuu 11 xnacc.

Ne

TeMa

Ko.-Bo
4aC0B

OcHoBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Koopaunatel Touku  #
KOOPJIMHATHl BEKTOPOB B
MPOCTPAHCTBE. JIBUKEHUS

17 4

IIpuMeHsATh KOOPIMHATHBIA U BEKTOPHBIA METO/IbI
K PELICHUIO 3a/1a4 Ha HaXOXJIEHUE JJINH OTPE3KOB
U YIJ0B MEXIy NPSIMBIMA U BEKTOpaMU B
IIPOCTPAHCTBE.

[ununp, KoHyc, map

154

3HaTh: OCHOBHBIE 3JE€MEHTHI cepbl M Iuapa.
B3aumHoe pacnosnoxenue chepsl U IIIOCKOCTH.
MHOrorpaHHuKy,  BIMCAHHBIC B chepy.
MHOrorpaHHMKH, OIHMCaHHbIE OKOJIO c(epsl.
Hunuaap n koHyc. Purypsl BpaimieHus. YMeTb
n300pakaTb M pelarh 3aJaud Ha (Urypsl
BpalICHUs

O0Bem u
TMOBEPXHOCTH

IUIOIIAIb,

26 4y

3HaTh: MOHATHE 00bEMa U ero cBoicTBa. OO0beM
HWIMH]PA, IPSIMOYTOJIBHOTO apajulesenunena u
IIPU3MBL. I[Ipuanun ~ Kasansepu. O6BeM
nupamugel. OOBEM KOHyca M YCEUYEHHOTO
konyca. O6bem mapa u ero yacteit. [lmomanp
IIOBEPXHOCTHU MHOT'OI'paHHHKA, LWINH]PA,
KOHYyca, YCEYEHHOT0  KOHYca. [Tnomanp
MIOBEPXHOCTH IIapa ¥ €ro YacTe. YMeTh: periaTh
3a/la4yl Ha HAXOKJIeHHEe OOBEMOB U IUIOIIAJEH
IIOBEPXHOCTEH.

IToBTOpEeHME

10 g

YMeTp pemars 3a7adyd [0 TeMaM: METOJ
KOOpPJMHAT B IPOCTPAHCTBE; MHOTIOIPAHHUKH;
TeJa BpalleHus; 00bEMbI MHOTOTPAHHUKOB U TeJl
BpaleHUs
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8. Onucanmne y4eOHO-METOAUYECKOT0 1 MATEPUAJIbHO-
TEXHUYECKOro odecneyeHus 00pa3oBaTeibHOI0

npouecca

Ocnoenan numepamypa (yueOHuKu):

1. Anrebpa u Hayana maremaruyeckoro ananmza B 10 — 11 kmaccax.
VY4eOHuK 17151 0011€00pa3oBaTeNbHbIX OpraHu3anuii. ba3oBblii U YriyOJeHHBIN
ypoBHHU. PexomenmoBanHo MwuHHCTEpCTBOM 00Opa3oBaHus U Hayku Poccuiickoi
®enepanuu. 3-¢ uznanue. Mocksa. IIpocsenienue. 2016 II.A. ABTOphl: AJTUMOB,
KO.M. Kosnsirun, M.B. TkaueBa, H.E. ®énoposa, M.U. llabynun. 463cTp.

2. I'eomeTpusi»: Yuebnuk nis 10-11 ki1, obmeoOpa3oBat. yupexaeHuit /
JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u np. - M.: [Ipocsemenne, 2016 r.

JlonosiHUTEIbHAS JIMTEPaTypa

1. Epmosa A.I1., 'ono6opoasko B.B., EpmoBa A.C. CamoctosiTenbHbIE

Y KOHTpPOJIbHBIE padoThl 0 reomeTpun s 10 -11 knacca. U3a. Mnekca, 2016

2. 3u0b b.I'. [lunakrnueckue matepuainsl. ['eomerpus 10 - 11 kmaccbl. M.

[TIpocsemenne, 2017

3. JIpicenko @.®. Maremaruka EI'D-2017. YueOHO-TpEHHUPOBOYHBIE
tecthl / JIbicenko @.D.- PoctoB Ha Jlony: Jlernon
4, [Iporpammel 0611e00pa3zoBaTENbHBIX yUpEKACHU. AnreOpa U Havana
ananu3a. 10-11 knaccel, - M.IIpocsenienne, 2010. CoctaButens T. A.
bypmucrtposa;
S. [Iporpammel 061ieo0pa3zoBaTenbHbIX yupexaenuid. ['eomerpus. 10-11

kiaccel, - M.IIpocsemenue, 2010. CocraBurens T. A. Bypmuctposa.

6. ®enopora H.E. TkaueBa M. B. AnreOpa u Hadana MaTeMaTHIECKOTO

aHanm3a. Metoanueckue pekomenaamuu. 10-11 knacesl, M.: IIpocsemenue, 2017

7. [abynnn M.M. AnreOpa ¥ Hayana MareMaTHMYECKOro aHajiu3a.

Junaktnyeckue Marepuanbl. 10 kmacc. (ba3oBwlid w yrayOu. ypoBHH ), M.:

[Tpoceemienune, 2017.
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MyJabsTHMeauiiHbIe 00y4YaroIue NPOrpaMMbl M JIEKTPOHHBIE
y4eOHble H3/1aHNs 110 OCHOBHBIM pa3JejiaM Kypca MaTeMaTHKH:

1. Marematuka 5-11 O6pa3oBaTenbHbI KOMIUIEKC, TPAKTHKA

2. COopHUKH SK3aMEHAIIMOHHBIX 33IaHUN B DIIEKTPOHHOM BHUJIE.

JJ1eKTPOHHBbIE pecypcehl:

. http://www.edu.ru - ®eaepanpHbiii HopTan Poccuiickoe oOpa3zoBaHue

. http://www.school.edu.ru - Poccuiickuii 001I€00pa3oBaTEIIbHbIH
noprani

. www.lseptember.ru -«Matematruka» - NPHIOKCHHE K Tra3eTe
«1ceHTa0psa»

. http://school-collection.edu.ru — equaas KoyweKIus nudpPOBBIX

00pa3oBaTeNIbHBIX PECYPCOB

. http://vschool.km.ru BuptyansHas mkosia Kupumia u Medonus
. http://mat-game.narod.ru/ maremaruuyeckas TMMHACTUKA
. http://mathc.chat.ru/ maremaruueckuii kaseigocKon

. http://www.rakurs230.ru/kangaroo/ Keunrypy

. http://www.uroki.net/docmat.htm - mms yuuTens mareMaTuKH,

anreOpsl ¥ TEOMETPUHU

. http://matematika-na5.narod.ru/ - maremaruka uHa 5! Cair qns

YUYUTEIIEH MaTEeMaTUKU

. http://Www.prosv.ru - caiit usnatenbctBa «IIpocBemenue» (pyoprka
«MaremaTuka)

. http:/www.drofa.ru - caut wm3nmarensctBa [lpoda (pyOpumka
«MareMaTuka)

e http://www.center.fio.ru/som - Meroaudeckue pEeKOMEHAAIMHA YYUTEITIO-

MIPEAMETHUKY (MPEACTABIEHBl BCE IIKOJBHBIE NpeaMeThl). Marepuansl Ui
CaMOCTOSTENIbHON pa3paboTku NpOoPUIbHBIX NPOO0 W aKTUBHM3ALMU IIpoliecca

oOy4eHHs B CTapIleH IIKoJIe.

. http://www.internet-scool.ru - caiit IHTepHET — IKOJIBI U3/1aTEIILCTBA

[Tpoceemnienue. YueOHbIi M1aH pa3paboTaH Ha OCHOBE (penepanbHOro 0a3MCHOTO
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yueOHOro 1uiaHa s oOieoOpa3oBaTenbHbIX yupexaeHuid PO u mpencrasiser
obnacth 3HaHuM «Martematuka». Ha caiite npencraBieHsl MHTepHET-ypoKH 1O
anreOpe v Hayajgam aHaJilu3a U TeOMETPHH, BKIIOYAIOT MOATOTOBKY ciauu EI'D.

o http://www.intellectcentre.ru — caiitr usmarensctBa «UHTEILIEKT-

Lentp», rae  MOXHO  HAWTH  y4eOHO-TPEHUPOBOYHBIE  MaTepHAJIbI,

ACMOHCTPAIMOHHBIC BCPCHUU, OaHK TPCHUPOBOYHBIX BaﬂaHI/Iﬁ C OTBCTaMH,

METOANYECKUE PEKOMEHIALMH U 00pa3Iibl PEIICHUI

. http://www.fipi.ru - mopray uHGpOpMaMOHHOM moanepxKu EI'D

. http://www.kokch.kts.ru/cdo/index.htm Tectuporanue online: 5-11

KJIaCChbI

e http://school-collection.edu.ru/ Enunas xosekuus 1iudpoBbIX

o0pa3oBaTeNbHBIX PECYPCOB.

9. [lnanupyempble pe3yJbTaThl

B pesyrvmame uzyuenus mamemamuku na 6a3060m ypoeHe yueHuK
00J1)iCeH
3HATHL/IOHUMATD

1. 3HaYeHWE MaTEeMAaTHYECKOW HAyKH Ui PEIICHHUs 3aJad, BO3HUKAIOIIUX B
TEOPUU U TPAKTUKE; IIUPOTY M B TO K€ BpeMsl OrpaHUYEHHOCTb
MPUMEHEHUSI MaTEeMaTUYEeCKUX METOJO0B K aHajlu3y M UCCIEJOBAHUIO
IIPOIICCCOB U SBJICHUI B IIPUPOJIC K OOIIECTBE;

2. 3HAYCHHUE MPAKTUKH W BOIPOCOB, BOZHUKAIOIIUX B CaMOH MaTeMaTHUKE IS
dbopMupoBaHUS W Pa3BUTHUS MATEMATHYECKOW HAyKH; UCTOPHUIO Pa3BUTHUS
MOHATHSA 4YHCJIa, CO3JaHMUS MATEMATHYECKOrO aHajn3a, BO3HUKHOBCHUS H
Pa3BUTHS T€OMETPUU;

3. YHHBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMAaTUIECKUX PACCYKICHUM,
HX IPUMEHHUMOCTH BO BCEX 00JIaCTIX YEIOBECUCCKOM JICITCIIPHOCTH;

4. BEepOSTHOCTHBIN XapaKTep pa3auyHBIX MPOLECCOB OKPYKAIOIIETO MUPA;
AJITEBPA
yMeTh
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BBINOJIHATh apU(PMETUUYECKHE JIEHCTBUS, COYETAsl YCTHbIE UM IUCbMEHHbIE
IPUEMBI, ITPUMEHEHUE BBIYHMCIUATEIBHBIX YCTPONCTB; HAXOAWTHh 3HAYCHUS
KOPHS HaTypaJbHOM CTENEHH, CTENEHU C PALMOHAIBHBIM IIOKA3aTelleM,
jorapudma, UCTONIB3YS MPU HEOOXOAMMOCTH BBIUNCIUTEIbHBIC YCTPOICTBA,
MOJIb30BATHCS OLIEHKOM M MPUKUAKON NpU MPAKTUYECKUX pacueTax;
OPOBOJUTh MO H3BECTHHIM (QopMyJaM U MpaBujaM HIpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIUX CTENEHU, paJAUKaibl, JJOrapupmbl U
TPUTOHOMETpUUYECKUE (PYHKIIUH;

BBIUNCIISTH 3HAUEHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHHUM, OCYIIECTBIIASA
HE0OXOAMMBIE MTOACTAHOBKU U IPe0Opa30BaHus;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM
NEeSATEIbHOCTH U MTOBCEHEBHOM KM3HU JJIA:

IPAaKTUYECKUX pacdyeToB MO (opMysiaM, BKIOYas (OpPMYJIbl, COJAEpIKaIIie
CTENEHU, paAUKabl, JOrapu@mMbl U TPUTOHOMETPUYECKHE (PYHKIIUH,
UCTIOJIb3Ysl NMPU HEOOXOAMMOCTH CIIPpaBOYHBIE MaTepuaibl M MPOCTEHIINE
BBIYMCIIUTENIbHBIE YCTPOMCTBA;

OYHKIUU U TPAOUKHU

yMeTh

OTIpeEATh 3HaUeHHE (PYHKLIHUU MO 3HAUEHUIO apTyMEHTa MPU Pa3INuHbIX
cnoco0ax 3afaHus GQyHKIUU;

CTPOUTH IpaUKN U3YyYEHHBIX (DYHKIIHIA;

OIUCHIBATh MO TpaduKy MOBEIECHUE U CBONCTBA (PYHKIINM, HAXOAUTH I10
rpaduky QyHKIMN HAaMOOJIbIINE U HAUMEHBIIINE 3HAYCHNS,

. pelarb ypaBHEHUS, IPOCTEUIINE CUCTEMBI YPABHEHUI, HCIIOJIb3Ysl CBOMCTBA
GyHKUUN 1 UX rpaduKoB;

UCIIOJIb30BaTh NPHUOOPETEHHbICE 3HAHUS M YMEHHUS B MPAKTHUYECKOU
JEeSATEIbHOCTH U MTOBCEIHEBHOM KM3HU JJI1 ONMCAHUS C TOMOILBIO (PYyHKIUN
pa3IMYHBIX 3aBUCUMOCTEH, IPEJICTaBICHUS UX TpaQUuecKH,

UHTEPIPETALNUN TPAPUKOB;
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HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
yMeThb

1. BBIYMCIATH NPOU3BOAHBIE U IEPBOOOPA3HBIE IIEMEHTAPHBIX (QYHKINUH,
HCIIOJIb3Ysl CIIPABOYHBIE MaTEPHUAIIbI;

2. WcCNneaoBaTh B MPOCTEHIINX ClTydasix (yHKIIMM HA MOHOTOHHOCTh, HAXOJIUTh
HauOoNbIINE W HAUMEHbUIME 3HaYeHUs (QYHKUIUH, CTPOUTH TIpaduKu
MHOTOUYIEHOB M TMpocTeHmMX (QYHKIUI € MCHOJIb30BAaHUEM arlnapara
MaTEeMaTHYECKOrO aHAJIN3a,

3. BBIUUCISATH B IPOCTEHIINX CIIy4asX IUIOIIAN C UCIIOJIb30BAHUEM
1epBOOOPa3HOM; UCIIOJIB30BATh NPUOOPETEHHBIC 3HAHUS U YMEHHUSI B

MPAKTUYECKOMN JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

YPABHEHUS U HEPABEHCTBA
yMeTh

1. pemaTh parMoHaNIbHbBIE, TTOKA3aTENIbHbBIE U JIOrapu(PMUUYECKUE YpaBHEHUS U
HEpPaBEHCTBA, IMIPOCTCUININE UPPAIMOHAIBHBIE W TPUTOHOMETPUUCCKUE
YpaBHEHUS, UX CHCTEMBI;

2. COCTaBJISTh YPABHEHHMS TI0 YCIIOBHIO 3a]1a4H;

3. UCIOJIB30BaTh JJI MPUOMKEHHOTO PEIICHHs YPaBHEHUN U HEPABEHCTB
rpaguuecKuil METoI;

4. WCcronb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B TIPAKTUYECKOMN
NESATETLHOCTH U TTOBCEHEBHOM KM3HU JIJIS:
MOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIIINX MATEMATUIECKUX MOJIETICH;
JIEMEHTbBI KOMBUHATOPUKU, CTATUCTUKHA U
TEOPUM BEPOSITHOCTEM
yMeTh

1. pemats mpocTeiue KOMOMHATOPHBIC 3a7a4d METOJOM Tepedopa, a TaKxKe
C MCTIOJIb30BaHUEM M3BECTHBIX (hOPMYIT,

2. BBIYHCIATH B MPOCTEHUINNX CITydasX BEPOATHOCTH COOBITHI Ha OCHOBE
MOJICYETa YHCIIa NCXOJIOB;

3. UCMOJIb30BaTh MPHUOOPETCHHBIC 3HAHKS M YMEHUS B MPAKTHIECKOM

ACATCIBHOCTHU U HOBC@I[HGBHOfl KU3HHU OJIA:



aHaJIM3a PeATbHBIX YMCIIOBBIX JAHHBIX, MPEJCTABIECHHBIX B BUJIC IUArPAMM,
rpadukos;

aHanu3a nHGOPMAITUHN CTATHCTHYECKOTO XapaKTepa;

I'EOMETPUS

yMeTh

. pacIro3HaBaTh Ha YepTekKaX U MOJACIISIX IIPOCTPAHCTBEHHBIC ()OPMEI;
COOTHOCHUTh TPEXMEPHBIC OOBEKTHI C X OMMHUCAHUSIMH, H300PaAKECHUSIMU;
OMKCHIBATh B3aMMHOE PACTIOJIOKCHHE MPSAMBIX U IUTIOCKOCTEH B
MIPOCTPAHCTBE, APTYMEHTHUPOBATh CBOM CYXIACHHUS 00 TOM PaCIOIOKCHUY;
aHAJTM3UPOBATh B MPOCTEUIITUX CITydasX B3aUMHOE PACITOIOKEHUE 00BEKTOB
B ITPOCTPAHCTBE;

n300pakaTb OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIBbIC TEJIa; BHIOIHATH
YEPTEKHU 10 YCIOBHUSAM 33]1a4;

CTPOUTH MPOCTEUIITNE CEUCHHS KyOa, TPU3MBI, TTUPAMUIHI;

. pelath IUIAHUMETPUYSCKHUE M TMPOCTEHIIHME CTEPCOMETPHUYSCKHE 3aJadyd Ha
HAXO0XJICHHUE TeOMETPUUCCKHUX BEJIMYUH (JUIMH, YIJIOB, IUIOMIACH, 00BEMOB);
UCIIOJIb30BaTh MIPH PEIICHUH CTEPECOMETPUICCKHX 331249 INIAHUMETPHUICCKHE
(haKThl U METO/IBI;

MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;
UCIIOJIb30BaTh TPHOOPETEHHBIC 3HAHUS W YMCHHS B TIPAKTHUYECKOM
NEATEILbHOCTH W IIOBCEIHEBHOM  JKM3HM  JUJIA: HCCIEI0OBAHUS
(MOIeTMpOBaHMS ) HECIIOKHBIX ITPAKTUUCCKUX CUTYyaIluii Ha OCHOBE

M3Y4YEHHBIX (DOPMYJ U CBOMCTB QUTyYp;

10. BeIuncneHus 00bEMOB U TJIOMIAJEH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ

[IPU PELICHUU NMPAKTUYECKUX 3a/a4.
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