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IHosicHuTeNLHAA 3ANIUCKA

Pabouas mporpamma mo mnpeamery '"MaremaTtuka" (anrebpa M Hayala MaTeMaTHYECKOTO
aHajau3a, reomeTpusi) (YrJIyOJICHHBI YPOBEHB) ISl YPOBHS CpEIHEro oO0Iero ooOpa3oBaHUSs
COCTaBJIEHA B COOTBETCTBUHU:

v' ¢ ®enepanbHbIM 3aK0HOM OT 29 mexabps 2012 roga Ne 273-03 «O6 o06pa3oBaHuu B
Poccuiickoit ®enepanuny;

v npukasza MunoOpuayku ot 31 mexabps 2015r. Nel577 «O BHeceHMM U3MEHEHUIl B
(benepanbHBIi  TOCYIAPCTBEHHBI 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs» YTBEPKICHHBIA MpHKazoM MuHuctepcTBa 00pa3oBaHUS M HAyKU
Poccuiickoit @enepanuu ot 17 nexadps 2010r. Nel1897,

v npukasza MunoOpaayku ot 31 nexaOps 2015r. Nel578 «O BHeceHUM H3MEHEHHH B
(benepanbHBIi TOCYIAPCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs» YTBEPXKICHHBIA MpHKazoM MuHUCTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. No413,

v' @enepanbHON LEIeBON MporpaMMbl pa3BuTHs oOpazoBanus Ha 2016-2020 r. or 25 mas
2015 1. Ne 497,

v" Ilucema MunucrepctBa npocsenienus P® or 19 mapra 2020 r. N T'I-39/04 "O
HaIpaBJI€HUN METOANYECKUX PEKOMEHIaluii",

v TlocraHoBienuss [J1aBHOrO TOCYIapCTBEHHOrO CAaHWUTAPHOrO Bpada POCCHHCKOI
Oeneparn «O6  yrBepxkaeann  CanlluH  2.4.2. 2821-10  «CanurapHo-
SMUAEMHUOJIOTHUECKHE TpeOOBaHMS K YCIOBUSM U OpraHu3alud OoOydeHus B
0011e00pa3oBaTeIbHBIX YUpexaeHussx» ot 29.12.2010 Ne 189 (B penakiuu ot 22.05.2019
T.).

C YYETOM:

v'OCHOBHOM 00pa30BaTeNbHONW TMPOrpaMMbl  cpeaHero obmero obpasoBanus ~ MOV
«Cpennsisi  oOmieoOpa3oBarenbHasl IIKOJA € YIIYOJEHHBIM H3YYEHMEM OTAEIbHBIX
npenMeToB No 24»

v' TlporpaMma o anre0pe ¥ HauagaM MaTeMaTHYECKOro aHanu3sa (yriayOaéHHBIA YPOBEHbD).
10-11 xnacc /II.A.AnumoB, FO.M.Konsarun, M.B TkaueBa, H. E. ®&énoposa, M. U.
[NaGynun/ Anrebpa u Hadaja MaTeMaTuyeckoro aHannsa. COOpHHUK pabouux mporpamm.
10—11 xnaccel: yueOHOe nocoOue Juid yuuTesnei o01eo0pa3oBaTesIbHbIX OpraHu3aluii:
0a3oBbIil 1 yriyon€éuasid ypoBHu / [cocT. T. A. BypmucrpoBa]. — M.: IlpocBemienue,
2020 .

v' Tlporpamma 1o reomerpuu (yriyOnaéHHbI ypoBeHs). 10-11 xmacc / Atanacsa JI.C,
byry3os B.®., Kagomues C.b. u ap. I'eomerpus. CoopHuk pabounx nmporpamm. 10—11
kinaccel. ba3oBelii W yriyOn€HHBIM ypoBHU: yueOHOe TmocoOue is yduTenei
o0meo0Opa3oBarenbHbIX opranuzanuii / coct. T. A. Bypmuctposa. — M.: [Ipocserenue,
2020 .

PabGouas mnporpaMma paccMOTpeHa M yTBEp)KICHA Ha 3acelaHUU  IIKOJILHOTO
METOJMYECKOr0 OOBEANHEHUS YUUTeNel MaTeMaTUKU U HHGopMaTUku npoTtokoioM Ne 1 ot 26
asrycra 2021 r.

Cpox peanm3anuu pabodeit mporpamMmsl 1 ro.

Jnga  ydammxcd ¢ OTpaHMYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSl  IIPEYCMOTPEH
UHAMBUAYaAIbHBIN U nuddepeHnrpoBaHHbld  noaxon B oOyueHuu. [loatomy mpu otbope
MaTeMaTHYECKOr0 MaTepualla YYUTHIBAIOTCA WHAMBHUIYyalbHbIE IOKa3aTeIM CKOPOCTH U
KayecTBa YCBOCHMSI MAaT€MaTHYECKUX MpPEJICTaBICHUN, 3HAHUH, YMEHHH NPaKTUYECKOTO HX
IPUMEHEHHS B 3aBUCUMOCTH OT CTEIEHU BBIPAXKEHHOCTH U CTPYKTYPHI JieeKkTa 00yJaromuxcs.



Ha ypokax coOGmromatorcs HOPMBI pa0OTBI y4YaIIUXCS C KOMIIBIOTEPOM |
MYyJIbTUMEAUIMHBIMU CPEJICTBAMU B 3aBUCUMOCTH OT MX BO3PAcCTa U €KEYyPOUHO MPEAYCMOTPECHBI
(UBKYJIbTMHHYTKH.

MecTto npeamera B 0a3UCHOM Y4eOHOM IJIaHe

I'onoBoii kanengapusiii rpapuk MOY « COLI N224» npemycmarpuBaeT H3ydeHHE
npeamera "Martematuka" (anrebpa W Hayaja MaTEMAaTHYECKOTO aHalii3a, T'€OMETpHs)
(yrny6nennsiit ypoBens) B 10 kiacce B konnyectBe 204 vacos, B 11 kiacce- 204 yacos.
JUis  ydammuxcst € OrpaHUYEHHBIMH  BO3MOXHOCTSIMM  30pOBbSl  IPENYCMOTPEH
UHAUBUAYAIbHBIA U auddepeHIpoBaHHblid  1moaxo] B oOyuyenuu. [loatomy mpu otGope
MaTeMaTHYeCKOro MaTepuasla Y4YMTHIBAIOTCA WHAMBHUIYyalbHbIE II0KAa3aTeIM CKOPOCTH U
KAaueCTBAa YCBOEHUs MATEMATHYECKUX IPEICTABICHUN, 3HAHWM, YMEHUN IPAKTUYECKOIO0 HX
IPUMEHEHHS B 3aBUCUMOCTH OT CTENEHU BBIPAKEHHOCTH U CTPYKTYPHI JePeKTa 00yJaromuxcsl.

Ha ypokax cobmronarorcs HOPMBI PabOThl y4yalIUXCS C KOMIIBIOTEPOM H
MYJIbTUMEAUMHBIMU CPEICTBAMH B 3aBUCHUMOCTU OT UX BO3pPacTa U €XEeypOuyHO IPEIyCMOTPEHBI
(U3KYIBTMUHYTKH.

Conep:xkanue y4e0HOro nmpeaMera
Anzeopa

HeiictBuTenbHbIe Ynucaa (14 4.)

Ilenple w® panuoHaANbHBIC uMcha. JlelicTBUTENbHBICE YHCIA. beckoHeWuHO yOBIBarommias
reoMeTpuueckas mporpeccus. Apudmeruyeckuil KopeHb HaTypasibHON crteneHu. CTeneHsb ¢
paLMOHATBHBIM U JEHCTBUTEIBHBIM ITOKA3aTEIIEM.

CreneHnHasi, noka3zarejbHasi M Jjorapupmuyeckas pyHkuuu (434.)

CpoiicTBa u rpaduKH MOKa3aTeNbHOU, JIorapuMUIecKoil u crerneHHor ¢(yHKuuid. OCHOBHBIE
METO/bI PELIeHUs MMOKa3aTeJNbHBIX M JIOrapu(PMUUEeCKUX ypaBHEHUH M HepaBeHCTB. Hucio e.
Hatypansasie  norapudmsl.  IlpeoOpa3oBanue  HppalMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMHUUECKUX  BbIpakeHuil. Pemenne UPPALMOHATIBHBIX, IOKa3aTeJIbHbIX U
JOrapu(pMHUUECKUX YpaBHEHMs, CUCTEM ypaBHEHUI U HepaBeHCTB. OCHOBHBIE IPUEMBI PELLICHUS
CUCTEM ypaBHEHUH: MOJCTAaHOBKA, alre0Opanyeckoe CIO0XKEHHE, BBEJCHHE HOBBIX NMEPEMEHHBIX.
PaBHOCWIIBHOCTh ypaBHEHHMI, HEPAaBEHCTB, CHCTEM. PelleHHe cuCTeM YpaBHEHHH C JBYMs
HEU3BECTHBIMHU (IIpOCTEHINNE TUIIBI). Pelienne cructeM HEpaBeHCTB ¢ OJIHOM MepEeMEHHOM.
Hcnonb3oBaHue CBOUCTB M rpadUKoB (hYHKIMIA MPpH pelIeHud YpaBHEHUI 1 HepaBeHCTB. MeTo
uHTepBanoB. M300pakeHne Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUM ypaBHEHUN U
HEPABEHCTB C ABYMs IEPEMEHHBIMHU U X CHCTEM.

[IpuMeHeHne MeToa HMHTEPBAJIOB I PELICHHS HPPALMOHAIBHBIX, IOKA3aTEIbHBIX M
J0rapupMHUECKUX HEPABEHCTB. Hcnonbp3oBanne (yHKIIMOHATBHO-TpapUUECKUX
NIPEACTABICHUM Il PEIICHHMs W HCCICNOBAaHUS HPPALMOHAIBHBIX YPABHEHUN, HEPABEHCTB,
CUCTEM YPABHEHHMI U HEPABEHCTB.

Tpuronomerpus (63 4.)

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI€HC MPOU3BOJIbLHOrO yria. Panumannas mepa yrma. Cunyc,
KOCHUHYC, TAHT€HC M KOTaHTeHC 4uciia. OCHOBHbIE TPUTOHOMETPUUECKHE TOKIeCTBA. DOPMYIIbI
npuBegeHusa. CHHYC, KOCHHYC M TaHT€HC CYMMBbI M Pa3HOCTU JBYX yrjioB. CHHYC U KOCHHYC
NBOWHOTO yria. @opmynsl nonosunnozo yena. Ilpeodpa3oBaHusi CyMMBI TPUTOHOMETPHUUIECKUX
¢GyHKIMH B TPOW3BEACHUE U TPOU3BENCHHS B CYMMY. Bwipasicenue mpuconomempuyecKux
@yHKkyuil uepes mameeHc noN08UHHO20 apzymenma. llpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAKCHU.

ITpocTeiiiie TPUTOHOMETPUUECKHE YpaBHEHMs. PelleHns TPUTOHOMETPUYECKHX YpPaBHEHHUHU.
IIpumepwvl pewienus npocmeuiux mpueoHOMempudecKux HepageHcms.

OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HAUCHHHA

TPUTOHOMETPUUECKUX QYHKIMMI. YETHOCTD, HEUETHOCTD, IEPUOJUIHOCTD



TpUroHOMeTpHueckHX GyHKiuil, Oynkquu ¥ = COSX, ¥ =SinX, Y=I8X, Y =CIgX .y cpoiicrsa
U rpaduky.
IHoBTOpenue (16 4)

T'eomempus
BBenenue.(34)
[Tpenmer crepeomeTpun. AKCUOMBI cTepeoMeTpun. HekoTopele CleCcTBUS U3 aKCHOM.
OcHoBHasi neJIb- IIO3HAKOMMTD YYaIUXCS C COJAEPKaHUEM Kypca CTEpEOMETPUH, C OCHOBHBIMU
HNOHATHAMM U aKCHOMaMH, IPUHATHIMU B JAHHOM KypC€, BBIBECTH IIEPBBIE CICICTBUSA U AKCHOM,
JIaTh MPEJCTABICHUE O TEOMETPHUECKH TeJaX M UX MOBEPXHOCTSX, 00 N300paskeHHH
IPOCTPAHCTBEHHBIX (PUTYp Ha uepTexe, O NPUKIAJAHOM 3HAYEHUU T€OMETPUH.
IIpsiMble 1 mI0cKOCTH B IpocTpaHcTie (33 4.)
OCHOBHBIE IIOHATHUS CTEPEOMETPUH (TOUKA, IpsAMasi, IJIOCKOCTb, IPOCTpaHcTBO). [loHsTHE 00
AKCMOMATHUYECKOM CIIOCO0€ MOCTPOCHUS TE€OMETPHUH.
Ilepecekaromuecs, napauleIbHble U CKPEIUBAIOIINECS IIPAMBIE. YTOJI MEXKIY IPSIMBIMU B
npoctpanctse. IlepnenaukynsapHocTs npsMbIX. [lapamienbHOCTh U NEPIEHIUKYIISIPHOCTD
IIPSIMOM U TUIOCKOCTH, IIPU3HAKYU U CBOMCTBA. TeopeMa 0 Tpex NepleHIuKyIIsIpax.
IlepneHauKyIsIp ¥ HAKJIIOHHAA K INIOCKOCTU. YTOJ MEXKY IPSIMOU U INIOCKOCTBIO.
[TapayuienpHOCTD MIIOCKOCTEH, NEPIEHANKYIISIPHOCTD IJIOCKOCTEHN, IPU3HAKY U CBOMCTBA.
JIByrpaHHBIN yroJ1, TMHEHHBIN yroJl ABYTPaHHOrO yria. TpexrpanHslii yroi. MHOrorpaHHsli
YT OJL
PaccrosiHus OT TOUKH 10 IIIOCKOCTH. PaccTossHME OT MpsIMOM 10 INIOCKOCTH. PaccTosinue mexnay
NapauIeJIbHBIMU IIJIOCKOCTAMU. PaccTosiHue My CKpelMBarOIMMHUCS IPSMBIMH.
[TapannensHOE npoekTHpoBaHue. OpToroHaabHOE IpoekTrpoBanue. Ilnomane opToroHaabHOM
IPOEKIMM MHOTOYroJibHUKA. M300pakeHue npocTpaHCTBEHHBIX Guryp. LlenTpansHoe
IIPOEKTHPOBAHHUE.
Muororpannuku (144.)
OcHoBHasi 1eJIb — [I03HAKOMUTH YYaIIUXCSl C OCHOBHBIMU BUJJaMH MHOT'OI'PAaHHUKOB.
Bepumnsl, peOpa, rpanu MHOrorpanHuka. Pazseptka. MHOrorpantsle yrisl. Beimykiisie
MHOTOIpaHHUKHU. Teopema Ditnepa.
[Tpusma, ee ocHOBaHUs, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb. IIpsiMast 1 HakJIOHHAs
npusma. [IpaBunbHas npusma. [apamienenunen. Kyo.
[Tupamuna, ee ocHoBaHue, O0KOBBIE peOpa, BbICOTa, OOKOBas TOBEPXHOCTh. TpeyroiabHast
nupamuaa. [IpaBuibHas nupamuaa. Y cedyeHHas nupaMua.
CummeTrpu B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.
[ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBasi, 3€pKaIbHAs).
Ceuenus MHOrorpanHukoB. Iloctpoenune ceueHuni.
[IpencraBieHue o NpaBUIbLHBIX MHOTOIPAHHUKAX (TE€TPadap, KyO, OKTa’Ip, 10AE€Kadp U
UKOCadIp).
BexTopbl B npocrpancrse (6 4.)
OcHoBHasi BeJIb — 3aKPENUTh U3BECTHBIE YUAIIUMCS U3 Kypca IIJIaHUMETPUU CBEICHNUS O
BEKTOPAX U JIEUCTBUS HAJl HUMHU U CPOPMUPOBATH YMEHHUE yYaAIIUXCS IPUMEHATh BEKTOPHO-
KOOpPJMHATHBIN METOJ K PEIICHUIO 3a/1a4 Ha BBIYMCIEHUE YITIOB MEXKY MPSIMBIMU U
IUIOCKOCTSIMU M PACCTOSIHUN MEX]ly IBYMSI TOYKaMH, OT TOYKHU J0 IUIOCKOCTH.
BexTopsl. Moayne Bektopa. PaBeHcTBO BEKTOpOB. Cl10KEHNE BEKTOPOB U YMHOXKEHHE BEKTOpA
Ha 4KCio. YTOII Mexay BekTopaMu. KoopAMHATHI TOUKH M KOOpAUHATHl BekTopa. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB. Y paBHEHUE TIOCKOCTH. KommnHeapHble BEKTOpEl. Pasnoskenne
BEKTOpA M0 JIByM HEKOJUTMHeapHbIM BekTopam. KoMinanapHble BeKTOphl. PaznokeHnue no tpem
HEKOMIUIAHAPHBIM BEKTOPAM.
HexoTopble cBenennsi u3 njanumMerpun(44)
VYTIIBI M OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO. Pemienne TpeyrosibHUKOB. Teopema MeHenast u
Yersl. Dimutic, runepOosia u napabdoa.
OcHOBHAas1 LieJIb — PACIIMPUTH N3BECTHBIE YUAILIMMUCS CBEJICHHS O TE€OMETPUUYECKUX (PHUTypax
Ha IJIOCKOCTH.
Oo6o6maruee nopropenne (74)



IlnaHupyveMble pe3VabTaThl

[Iporpamma  obOecreuMBaeT  JOCTMXKEHHUS  CIENYIOIIUX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JIuunocmmuute pe3yiomamnol:

- BKJIIOYAIOUIMX TOTOBHOCTb M CHOCOOHOCTh OOY4YalOImMXCSl K CaMOPa3BHUTHUIO,
JMYHOCTHOMY CaMOOMPE/ICIICHHIO U CAMOBOCITUTAHUIO B COOTBETCTBUH C OOINEYETIOBEYCCKHUMHU
[ICHHOCTSIMU;

- cOPMHUPOBAHHOCTh WX MOTHBAIIMH K OOYYCHHIO U IeJICHANPaBICHHOW TT03HABATEILHON
ACATCIIbHOCTH, CUCTEMBbI 3HAYNMBbIX COLIMAJIbHBIX U MCKIMYHOCTHBIX OTHOMGHHﬁ, OECHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTB CTaBUTH ICJIN U CTPOUTD ) KU3HCHHBIC I1JIAHbI;

- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSTEIBHOM, TBOPUYECKOH U OTBETCTBEHHOM
NeSITeTbHOCTH;

- HABBIKH COTPYAHMYECTBA CO CBEPCTHUKAMH, JETHbMHU MJIQJIIIETO BO3PACTa, B3POCIBIMHU B
00pa30BaTesIbHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIe10BaTEIbCKON, IPOEKTHOM U APYTUX
BUJIAX JICATEIILHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUI0, B TOM YHCIIe CaMOOOpa30BaHUIO, HA
NPOTSDKEHUH BCEH JKU3HU;

- CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCIICUTHON
npoeCCUOHATILHON 1 00IIECTBEHHOH IEATSILHOCTH.

Memanpeomemnule pe3yiomamol:

- BKJIIOYAIOIIMX OCBOEHHBIE O0YUaIOIIMMUCS MEXIIPEIMETHBIC TOHATUS U YHUBEPCAIbHbIE
yueOHbIe AecTBUS (PETyIATUBHBIE, TI03HABATEIbHBIC, KOMMYHUKATUBHEIC);

- CaMOCTOSITEIbHOCTh B IJIAHUPOBAHUM M OCYLIECTBICHUU YUYE€OHOW NESATEIbHOCTH U
OpraHu3aIyi Y4eOHOTO COTPYAHUYECTBA C MEeJaroraMu U CBEpCTHUKAMU;

- CIIOCOOHOCTP K IMOCTPOSHHUIO WHAWBUAYAIBHOW 00pa30BaTeIbHON TPAEKTOPUH, BIIAJCHUE
HaBBIKAMHU y4eOHO-UCCIIE10BATEIbCKON, MPOSKTHOM U COLMAIbHON 1€ATENbHOCTH;

- YMEHHE CaMOCTOSITEIbHO ONPENENATh IeJIM JEATEeIbHOCTH M COCTaBIATH IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO  OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITEIIbHOCTD;

- HUCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHl Ul JOCTMIKEHMS IIOCTABJICHHBIX ILIENIEH U
peanu3alyy MjaaHoB JesTeIbHOCTH;

- BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIUIX;

- YMEHHE NPOAYKTUBHO OOIIaTbCS M B3aUMOJIEHCTBOBaTh B IIPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIHMX YYAaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
paspeniaTh KOH(IUKTHI;

- BJaJIeHHME HaBbIKAMU II03HABATEJIbHOM, Y4eOHO-MCCIIEI0BATEIbCKOW U TPOEKTHON
JeSITeIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooiem;

- CHocOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aj[a4, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [TO3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOW HH(OPMAIMOHHO- MO3HABATEIBbHOM
NeSTeIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HH(MOpMaLnu,
KPUTUYECKH OLIEHUBaThb M WHTEPIPETHPOBATh HH(POPMAIUIO, MOTYyYaeMYyI0 W3 Pa3IHYHBIX
HCTOYHUKOB;

- YMEHHE UCIMOJIb30BaTh CPEACTBA HHPOPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(manee — UKT) B pemieHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AaIlMOHHBIX 3a]a4 C
co0JII0IeHHEM TpeGoBaHUI SPrOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHEHB,
pecypcocOepeKeHus, MPABOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MaCHOCTH;

- BJIQJICHHE HaBBIKAMU II03HABATENbHONH peQIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHHUS.



IIpeomemmnuie pesynomamaot.

-BKJIIOYAIOIIMX OCBOCHHBIE OOYyYalONMMHCS B XOJA€ H3y4YCHHS Y4eOHOro Ipenmera
YMEHUS, BUJBI ACATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHHS B PaMKax y4eOHOTO MpenMeTa, ero
npeoOpa3oBaHUIO W TPHMEHEHUIO B Y4EOHBIX, Y4EOHO-TIPOSKTHBIX M COIHAIBHO-TIPOCKTHBIX
CUTYaIHAX;

- (QopMupOBaHHE MaTEMaTH4YEeCKOTO THIIA MBIIUICHUS, BIIAJCHUE T€OMETPHYECKON
TEPMUHOJIOTHEH, KITFOUEBBIMU TOHATHIMH, METOIaMH M ITPUEMaMH;

- c(hOpMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKe, O CIoco0ax ONHCaHWs Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHUH pealbHOTO MUPA;

- chopMHUPOBAHHOCTH HPEACTABICHUN O MAaTeMaTHYECKHUX MOHATHAX, KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEISX, MO3BOISIONINX ONHMCHIBATD M U3y4YaTh Pa3HbIC MPOLECCH U SBICHUS;
HNOHMMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUSI MaTEMaTHYECKUX TEOPH;

- BJIaJICHHE METOAAMU JI0Ka3aTEeIbCTB M aJITOPUTMOB PEIICHUS;

- YMEHHE WX TNPHUMEHSITH, IPOBOIUTH OKA3aTEIbHBIC PACCYXKICHHS B XOJE PEIICHUS
3ajau;

- BJIaJICHUE OCHOBHBIMH IOHSATHSIMH O IUIOCKMX M HPOCTPAHCTBEHHBIX T'€OMETPHUECKHX
¢urypax, uXx OCHOBHBIX CBOWCTBAX;

- c(OPMUPOBAHHOCTh YMEHHUS PAcIO3HABATh HA YEPTEXkKax, MOJCISAX U B PEalbHOM MHUpE
reoMeTprIecKue GUrypsl;

- IPUMEHEHHE HM3yYCHHBIX CBOWCTB I'eOMETpUYECKUX (GUryp U (OopMyl Ajs perieHus
TeOMETPUYECKUX 3314 U 33/1a4 C TIPAKTUIECKUM COACPIKaHUEM;

- BJIQJICHHE HAaBBIKAMH UCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPH PEIICHUN
3ajad.

Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUS M YMEHHSI B MPAKTHYECKOH /1eATeJILHOCTH U
MOBCEHEBHOM KM3HM I

-ACCNIeIOBaHUs (MOJENUPOBAHUS) HECIOXKHBIX NPAKTHYECKHX CHTyalldii Ha OCHOBE

M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;

BBIUUCIICHUS] JJIMH, TUIOMAneli W OOBEMOB pEAIbHBIX OOBEKTOB TIPU PEIICHUH
NPAaKTUYECKUX 3a/1a4, HCIONb3YS NP HEOOXOAMMOCTH CIPABOYHUKH M BBIYUCIUTEIHHBIC
YCTpOMCTBA.

TpeOoBanus K yPOBHIO MOATOTOBKH BBIIIyCKHUKOB

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aromerocst
YMers:

* ompenensaTh 3HaAueHHE (PYHKIMM 1O 3HAUEHHIO apryMeHTa HpU Pa3IMYHBIX CIIOCO0ax
3aaHus QyHKIUY;

*  CTpOMTb IpadMKu U3YYEHHBIX QYHKIHI;

*  ONUCHIBATH MO TpaduKy M B NPOCTEHIINX ciydasx Mo (Gopmylse MoBEAEHHE U CBOMCTBA
GbyHKUUH, HAXOAUTH 1O TpaguKy GYHKIMK HAaMOOJbIINE U HAMMEHBIINE 3HAYECHUS;

* BBINOJHATH apuMeTHdYecKue IeHCTBHs, couyeTass YCTHbIE M IUCbMEHHBIE IPUEMBI,
IIPUMEHEHNE BBIYMCIIUTENBHBIX YCTPOWCTB; HAXOAWUTh 3HAYEHHs KOPHSA HATypaJbHOU
CTENEeHM, CTENEeHU C palHOHAIbHBIM TIIOKa3arejeM, Jjorapudma, HCIONb3ys MpH
HEOOXO/IMMOCTH BBIUYMCIIUTENIbHBIE YCTPOWUCTBA; IMOJB30BAThCA OLEHKOW M MPUKUIKON
IIPU MPAKTUUYECKUX pacyeTax;

* POBOJUTH IO H3BECTHBIM (QoOpMyslIaM M MpaBUjIaM MpeoOpa3oBaHusi OyKBEHHBIX
BBIPQXEHHM, BKIIIOUAIOUINX CTEMEHH, PaauKajbl, JIOTapU(pMbl U TPUTOHOMETPUUECKHE
byHKIUY;

*  BBIYHCIATH 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAI HEOOXOAUMbIE
MOJICTAHOBKH U ITPe0Opa3oBaHus;

* BBIYHUCIATH IPOU3BOJAHBIE U MEPBOOOpPA3HbIE AJIEMEHTApHBIX (YHKIUH, HCHOIb3Ys
CIIPaBOYHBIE MaTEpPUAJIbI;



UCCIEOBaTh B MPOCTEHININX CiOy4asX (QYHKOIUM HAa MOHOTOHHOCTb, HaXOJIUTh
HauOospIIMe 3HaYeHHUS (QYHKUUH, CTPOUTH TpadUKU MHOTOYICHOB M TMPOCTEHIINX
palMOHAIBHBIX (DYHKIMH C NCTIOIb30BAaHMEM alliapaTa MaTeMaTH4ecKOro aHaIHn3a;
pelarh panuoHaJIbHbIE, TOKa3aTeIbHbIC U JOrapu(pMHUUECKUE YPaBHEHUS 1 HEPABEHCTBA,
HpocTeHIe NPPAMOHATBHBIE M TPUTOHOMETPUIECKUE YPABHEHUS, UX CHCTEMBI.

Ypoesenwv 603morcnoit noocomosxku ooyuarouwezoca

penaTh ypaBHEHHS, IPOCTEHIIINE CUCTEMBl YPaBHEHUH, NCIIONIB3YsI CBOMCTBA (DyHKIUI U
uX IrpauKoB;

BBIYHCIIATH IUIOMIAN C UCTIOIB30BaHUEM IIEPBOOOPA3HOIA;

UCIIOJIB30BaTh /ISl MPUOIIKEHHOTO PELICHUsS YpaBHEHHH W HEPAaBEHCTB rpaduyecKuii
METOI;

n300paxkaTb Ha KOOPJAMHATHOM IIJIOCKOCTH MHOXKECTBA PEUIEHMM IPOCTEHINX
YPaBHEHUH U UX CUCTEM.

CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIHII;

OIUCHIBATh 1O Tpaduky 1 no (Gopmylie MOBEJCHUE U CBOWCTBA (DYHKIUI, HAXOIUTH MO
rpaduxy GyHKIMY HAanOOIbIINE M HAUMEHBIITNE 3HAYCHUS;

Hcnonv3oeamv npuodpemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU oesamenvHoCmu u
NOBCCOHEBHOU HCUZHU ON1A:

NPAaKTUYECKUX DPACYETOB MO (opMysaM, BKIOYas (OPMYIbl, COAEp)KAIUe CTENEeHH,
panukansl, JorapudmMbl W TPUTOHOMETpPHYECKHE (YHKIMH, HCIOJB3YS  IPH
HE00XO0/IMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHIINE BHIYUCIUTEIbHBIE YCTPOUCTBA.
ONMCAHUA C I[OMOILIBIO (YHKUMH pa3IMYHBIX 3aBUCUMOCTEM, IpEACTaBICHUS UX
rpadu4ecku, MHTEpIIpeTaluy rpahuKoB;

pelIeHus MPUKIaTHBIX 3a/1a4, B TOM YHCIE COIUATBbHO-I)KOHOMUYECKUX U (DU3UUYECKHUX,
Ha HauOOoJbIINE U HAUMEHbILNE 3HAUCHMsI, HA HaX0XKJIEHHE CKOPOCTU M YCKOPEHHUSL.
IIOCTPOEHUS U UCCIIEA0BAHUS IPOCTEUIINX MATEMATUYECKUX MOJIEIICH.

B pesyabTare n3yuenns mareMaTuki B 11 Kiacce y4eHHMK 10/7KeH 3HATH/IIOHUMATD

yMeTh

yMeTh

3HAQYCHUE MAaTEMaTU4YeCKOW HayKu JUIS pElICHUs 3aJad, BO3HMKAIOIIUX B TEOPHUHM U
[IPAaKTHUKE; IIUPOTY U B TO K€ BPEMS OIPAaHUYECHHOCTb IPUMEHEHHS MATEMaTUYCCKUX
METOJIOB K aHAJIM3Y U MCCIIEOBAaHUIO IPOLIECCOB U SIBJICHHUH B IPUPOJIE U OOIIECTBE;
3HaUCHUE INPAKTUKM W BOINPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKE Ul
(GbopMUPOBaHUS U Pa3BUTUSI MaTEMaTUYECKON HAYKH; UCTOPUIO PAa3BUTHS MOHATHUS YUCIa,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, Pa3BUTUS TEOMETPHUH;
YHUBEPCAIBbHBIM XapakTEp 3aKOHOB JIOTMKM MAaT€MAaTHYECKUX PACCYXIEHUH, WX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM NesATeIbHOCTH;
BEPOSITHOCTHBIN XapaKTEP PA3JIMYHBIX MTPOLIECCOB OKPYKAKOLIETO MUPA;

AJITEBPA

OPOBOJIUTH MO HU3BECTHBIM (opMylraM M npaBwiaM HpeoOpa3oBaHUs OYKBEHHBIX
BBIPAXEHH, BKJIFOUAIOLUX CTENEHH, paJAUKaJIbl U TPUTOHOMETpHUUECKUe (PyHKIUH;
BBIYUCIIATh 3HAYEHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYLIECTBISAS HEOOX0AUMBIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHS B IPAKTHYCCKOM
JEATECJBbHOCTU U HOBCC}IHCBHOﬁ AKM3HU JIA:

* MPaKTUYECKHX pacuyeToB Mo (opMynaaMm, BKIOYas (OpMyJbl, COAEpKaline
CTENEeHM, pajuKaibl U TPUTOHOMETpPUYECKHe (YHKIUH, UCHOIb3Ys MpH
HEOOXO/IMMOCTH CIIPaBOYHbIE MAaTEpUAIbl M IPOCTEHIINE BBIUYUCIUTEIBHBIC
YCTpOMCTBA

OYHKIMU U TPAOUKHU

oTpeneNaTh 3HaueHHe (YHKLIMU 10 3HAYEHMIO apryMEeHTa MpU pa3IM4YHbIX Crocobax
3ajaHus QYHKIINHY,

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHII;

OIUCBIBATh O TpaUKy U 8 npocmeruux ciyuasx no gopmyne NMOBEIEHUE U CBONCTBA
GbyHKUIUH, HAXOAUTH N0 TpaguKy GYHKIMK HAMOOJbIINE U HAMMEHBIINE 3HAYCHUS;



HCI0JIb30BATh MPHOOpPeTeHHbIE 3HAHUS H YMEHHUSI B IPAKTHYECKOI
JesITeIbHOCTH M MIOBCeTHEBHOM KU3HH /IS
* ONHCaHUS C MOMOIIbI0 (DYHKIMI Pa3TUYHBIX 3aBHCHMOCTEH, IPE/ICTABICHUS WX
rpaduvecKu, HHTEPIIPETAH rPadUuKOB;
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
yMeThb
BBIYHCIISATH TIPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIUH, UCIIONB3Ys CIIPABOYHBIC MaTepHAIbI;

* WCCIEeNoOBaTh B NPOCTEHUININX Ciy4dasX GYHKIMHA HAa MOHOTOHHOCTh, HaXOIUTh
HauOoJbIllee W HAaUMEHbINEEe 3HAYCHUS (YHKIUH, CTPOUTh T'padUKH MHOTOUWICHOB U
npocmetuux payuoHaIbHulX (QYHKYuli ¢ UCIOJIb30BAaHUEM aIllapaTa MaTeMaTHYECKOTO
aHaIu3a;

HCMOJIb30BATH MPUOOpPEeTeHHbIe 3HAHUS U YMEHUSI B MPAKTHYECKOM
AeATeJIbHOCTH U MOBCEAHEBHOM KMU3HHU IS
*  pelIeHHUs NMPUKIAIHBIX 33/1a4, B TOM YHCJIE COIMATbHO- SKOHOMUYECKUX
U (PU3UYECKUX.
YPABHEHHUS N HEPABEHCTBA
yMeTh

*  pelath npocmeriuiue mpuUeoOHOMempuieckKue YPasHeHust u ux
cucmembl,

UCnOb308aNb NPUOOPEMeHHble 3HAHUA U YMEHUS 8 NPAKMUYECKOU
0essmebHOCMU U NOBCEOHEBHOUL HCUZHU Ol
MOCTPOEHUS U UCCIICAOBAHUS IPOCTEHUIITUX MATEMAaTHUYECKUX MOJIEIICH

YyeOHo-TeMaTHYeCKHIi IIJIAH

Konuuecmeo uacoe 6 200 — 204
Konuuecmeo uacoe 6 neoenio — 6u ¢ neoenio
Konuuecmeo konmpoavnsix pavbom — 16

KoJunuecTBo yacos
Nen/n HasBanmue pasaeia Teopus/ KonTpoJsbHsbie
NPaKTHKA Bcero
padoThbI

* | [loBTOpenue Kypca aaredpsi 9 -6 1 7
KJacca

* | IloBTOpenue. Pemenne 3a1a4 3a -/1 - 1
Kypc reomeTpun 9 kiacca.

* JelicTBUTEIBLHBIE YU CJIA 5/8 1 14

* | BBenenue. AKCHOMBI -13 - 3
CTepeOMeTPHUH M MX CJIeICTBHA

* | Anredpanyeckue ypaBHeHHsI. 5/10 1 16
CucreMbl HeJIMHEHHBIX
YpPaBHEeHU

e | [IapasieJIbHOCTH MPSIMOI M 6/9 2 17
IIOCKOCTH

* | Crenennas dynkuus 5/8 1 14

¢ | [lepneHAMKYISAPHOCTH NPAMBIX 6/9 1 16
U ILIOCKOCTeH

* | Moka3arenbHas GpyHKIHS 5/6 1 12

* | MHOrOrpaHHUKH 5/8 1 14




* | lorapudmuyeckast pyHKIHsI 5/10 2 17

* | BekTopbl B IpOCTPaHCTBE 2/3 1 6

* | TpuroHomerpuyeckmne 12/12 1 25
(popmybl

* | TpuroHomerpuyeckue 5/13 1 19
ypaBHeHUsI

* | HekoTopblie cBe1eHUsI U3 2/2 - 4
NJIAHUMeTPHH

* | HoBropenue -1 1 12

e | IToBTOpEHHE -/6 1 7

HUTOTO 63/125 16 204

Kaneﬂnapno — TEMATHIECCKOC IVIAHUPOBAHUE

MaremaTrka: anreOpa 1 Hayajga MaTeMaTuieckoro ananmusa u reomerpust 10-11 kimace
10 xaacc -204 9 B roa, 6 yacoB B HeAeJIO,

Ne JlaTta mpoBeneHust
ypoKa OcHOBHOE cojiepKaHue 1o XapaKkTepucTHKa YPOKOB
Temam e TEIbHOCTH
y4yauerocs no miany | pakrudyeckas
IloBTOpEeHUE 8 yacoB
1 IToBTopenue. Yucna u Pewate npumepsl,
BBIYHCIICHUS BBITIOIHATH 3aJIaHUS Ha
BBIUHCJICHUS
2 [ToBTOpenue. Crenens ¢ IloBTOpPHUTE OCHOBHBIE
HaTypaJbHBIM U LIEJIBIM (b opMyJIbl, BEIYUCIIATD
MoKazaresneM CTENeHb C PAlMOHATILHBIM
MOKa3aTesneM
3 [ToBTOpEeHME. YpaBHEHUS U IloBTOpPHUTE METOABI
CHCTEMBI YPaBHEHHH. PELLICHUS CUCTEM
ypaBHEeHUH. Pelath
YPaBHEHHUS U CUCTEMBI
ypaBHEHUI
4 IToBTOpenue. HepaBeHnctBa u [ToBTOPUTHE METOJIBI
CUCTEMbI HEPABEHCTB pelIeHns HepaBeHCTB U UX
CHCTEM, BUBI YUCIOBBIX
IPOMEXYTKOB. PemmaTs
HEPaBEHCTBA M CHCTEMBI
HEPABEHCTB
5 [ToBTOpEnue. [ToBTOPHUTH OPMYIBI
Apudmernyeckas u apudMeTHIECKOH 1
reOMEeTpHYECKasi MPOTPECCHU. | TEOMETPUIECKON
IPOrPECCUU
6 [ToBTopenue. Pemenue [ToBTOPUTH pelieHne
TEKCTOBBIX 33/1a4. TEKCTOBBIX 3a/1a4.
7 Bxoonas konmponavnasa | KOHTpoOJIb 3HAHMI U
paboma HAaBBIKOB
8 [loBropenue. Pemenue 3anau | IloBroputs, 0000ImAaTE 1

3a Kypc reomeTpun 9 kiacca.

CHCTEMAaTHU3UPOBATh 3HAHUS
110 IPOIACHHBIM TEMaM 32




KypC TeoMeTpHH 9 Kjiacca u
UCTIOJIb30BaTh UX MPU
pEIICHUU TIPUMEPOB U
3ajad.

JlelicTBUTEIbHbIE YHUCJIA

14 yacoB

AHanu3 pe3ylbTaToB
KOHTPOJIbHOM paboTHl. Ilembie
U panroHaJIbHbBIE YKCa.

OmnuceiBaTh MHOKECTBO
IENCTBUTEILHBIX YHCEIL
HaxoauTh gecaTudHbie
NPUOTKEHUS
HPPALHOHATIBHBIX YHCET

10

JleMicTBUTEIbHBIC YHCIIA.

CpaBHHUBaThL U
YHOPS/I0YHBATH
JIeHCTBUTENbHBIC YHCIIA.

11

Beckoneuno yosiBaromas
reoMeTpuyecKas MporpeccHsl.

DopMynHpoBaTh
ompeeneHrne 6eCKOHEYHO
yOBIBaromIeit
TreoMeTpUYECKOMN
nporpeccuu. Berayucistsh
CyMMy OECKOHEYHO
yOBIBatomei
T€OMETPUYECKON
MIPOTPECCHUH.

12

BeckoHeuHo yObIBaromas
reOMETPHUYECKas IPOTPECCHsl.

DopMynupoBaTh
ompezeneHne OECKOHEYHO
yOBIBaromeit
F€OMETPUUYECKOU
nporpeccuu. Beraucusrs
CyMMy OECKOHEYHO
yOBIBaIOIICH
F€OMETPUYECKOU
IPOTPECCHH.

13

Beckoneuno yOnIBaromas
reoMeTpuyecKas mporpeccHsl.

DopMynHpoBaTh
ornpeeicHUe OECKOHEYHO
yOBIBaromei
TeOMETPUYECKON
nporpeccuu. Beraucnsate
CyMMYy OECKOHEUYHO
yOBIBaromeit
rEOMETPUYECKOMN
MPOTPECCHH.

14

Apudmernueckuii KOpeHb
HaTypaJbHOU CTETICHH.

DopMynHpoBaTh
orpeieneHne
apu(pMETUYECKOr0 KOPHS,
CBOICTBa KOpHEN n
CTETICHH.

15,
16,
17

Apudmernueckuii KOpeHb
HAaTypaJIbHOU CTEIICHH.
CamocrosTensHas padota (20
MUH).

Uccnenosarts cBoiicTBa
KOPHS N CTETICHU, TIPOBOIS
YHUCIIOBBIE SKCIIEPUMEHTBI C
HCITOJIb30BaHUEM
KaJIBKYJISITOpa, KOMITBIOTEPA

18

CreneHs ¢ palMOHAIBHBIM U
JIEHCTBUTEIBHBIM
IIOKAa3aTeJIEM.

DopMynHpoBaTh
ONpeJieJICHUE CTETICHHU C
palroHaIbHBIM
MOKa3aTeJieM,
NENUCTBUTEIbHBIM
IoKa3aTelIeM

19

CreneHs ¢ palMOHAIBHBIM U
JIEUCTBUTEIILHBIM
ITOKa3aTeIICM.

DopMynHpoBaTh
OIIpeeIICHUE CTEIICHH C
palOHAJIBHBIM
[IOKAa3aTelIeM,




EUCTBUTEIbHBIM

MoKa3areyneM

20 CreneHs ¢ pallMOHAIIBHBIM U N

e CTBHTENBHEIM [IpumeHsTH cBOMCTBA
CTETICHU ISt

roKazareem.

CamocrosTenbHas pabora (25 1P eo6pa3013aHHﬂ .

M), BBIPKEHUI Y BEIYUCIICHUN

21 O06o06maromuii ypok no teme: | Mcmonb3oBath B

«JlerCTBUTEIIHHBIE YHCIIaY. MMICEMEHHOU
MaTeMaTH4YeCKou peuun
0003HaYCHUS U
rpadudIecKre N300paKeHUS
YHCIIOBBIX MHOXKECTB,
TEOPETUKO-
MHOXECTBEHHYIO
CHUMBOJIHKY.

22 Konmponvnas paboma NOL Kourposs 3Hamuii u
no meme «/leiicmeumenvuovie | HaBbIKOB
yucaay.

AKCHOMBI CTepeoMeTpuu | 3 yaca
HX CJIeICTBHS

23 [Ipeamer crepeomeTpuu. DopMyTUpoBaTh aKCHOMBI

AKCHOMBI CTEPEOMETPHHU. CTEpEOMETPHH, OCHOBHBIE
TIOHATHSI CTEPEOMETPUU
(Touka, psiMasi, TUIOCKOCTb,
MIPOCTPAHCTBO).

24 Hexkotopslie cneactsus u3 W3yunts cneacTus u3
aKCUOM. AKCUOM.

Jloka3bIBaTh TEOpPEMY O
CYLIECTBOBAHUH IUIOCKOCTH,
MPOXOJIAILIEH Yepe3 TaHHYIO
NPSIMYIO U IAHHYIO TOUKY,
3aMeuyaHue K akcuoMme 1,
TEOpEMY O CYIIECTBOBAHUM
TUTOCKOCTH, TIPOXOSIICH
4yepe3 TpU TOUKU U
MPUMEHSITh €T0 MPH
pELICHUN HECITOXKHBIX
3aau.

25 Penrenue 3anau Ha [TpuMeHSTh aKCHOMBI B UX
MPUMEHEHUE aKCHOM H X CJIEJICTBUS MPH PELICHUN
CJICJICTBHUH. 3a1a4
AJredpanyecKkue ypaBHeHHUsI. 16 yacoB
CucremMbl HeJTHHEHHBIX
YPaBHeHUil

26, AHanu3 pe3yabTaToB BeInonHATh neneHue

217, KOHTPOJIBHOM paboTHI. MHOTOYJICHOB CTOJIONKOM

28 JleneHre MHOTOYJIEHOB

29 Pemenue anredpanyeckux Pemrats anrebpanueckue
ypaBHEHUIA. ypaBHEHUS, UMEIOIINE

1eJIbIe KOPHH

30 Penrenue anrebpandecknx Penrate anrebpanueckue
ypaBHEHUIA. ypaBHEHUS, UMEIOIINE

1eJIbIe KOPHH

31 YpaBHEHUS, CBOJAIINUECS K Peuiats ypaBHeHUH,
Ire0panvyecKuM. CBOJISIITUECS K KBAIPATHBIM

32 VYpaBHEHHS, CBOASILIMECS K Pemats ypaBHeHus,
Ire0panvIecKnM. CBOJISIIIMECS K KBAJJPATHBIM

33 YpaBHEHUs, CBOAIIMECS K Pemiate ypaBHeHus,

aﬂre6p A4YCCKHUM.

CBOJAIIMECA K




CamocrosTenbHast padora (25
MUH).

anreopanvaecKum

34 Cucrembl HETUHEUHBIX Pemate cucteMbl
YpaBHEHUI C AByMs YpaBHEHUH, CoeprKalIie
HEU3BECTHBIMU. YpaBHEHUS CTEIICHEN BBIIIE

BTOpOH

35 CucTteMBbl HETMHEHHBIX Pemats cuctemsl
YPaBHEHUM C JByMS YPAaBHEHUH, COAEpKaALUE
HEU3BECTHBIMU. YpaBHEHUS CTEIICHEN BBIIIE

BTOpOH

36 Paznuunslie criocoObl pemieHust | PemaTs cucteMsl
CHCTEM HEJIMHEIHBIX YpaBHEHUH, coaepKaue
YpaBHEHUH C IByMs YPAaBHEHUS CTENICHEH BBILLIE
HEU3BECTHBIMHU. BTOPOM pa3inMuHbIMU

crocodamu

37, Pemenne 3a1a4 ¢ TOMOIILIO PemiaTe 3a7aun ¢ ITOMOIIBIO

38, CHCTEM HEIMHENHBIX CUCTEM ypaBHEHHH

39 yYpaBHEHUI C AByMs
HEU3BECTHBIMH.

40 Ypok 06001meHus 1 Pemarp anrebpandeckue
CHUCTEMaTH3allui 3HAaHHUH. YpaBHEHUS, CHCTEMBI

HEJIMHENHBIX YPAaBHEHUN U
3a1a4u

41 Konumponwvuaa paéoma NC 2 | KoHTpOIIb 3HaHNMI 1
no meme «Anzeopauueckue | HaBBIKOB
ypasHeHu. Cucmembut
HeIUHEUHBIX YPAGHEHUIL)

MapanneabHoCcTh NPAMOM U 17 yacos
IJIOCKOCTH

42 [NapannensHble TpsSMBIE B OnuceiBaTh U

MIPOCTPAHCTBE. aHAJIM3UPOBATh B3aMHOE
pacroioKeHNue NPsIMbIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE, BBHITIOIHSITH
YEPTEKU 110 YCIOBHAM
3a1au.

Peuiats miianHumMerpuueckue
U ImpocTenme
CTEpEOMETPHUECKHE 3aauH
Ha HaXOXJeHHUE
Te€OMETPUYECKUX BETHUNH
(nmuH, yTII0B)

43 [TapannensHOCTE TIPSMOI 1 OnuceBaTh U

TJIOCKOCTH. aHAJIM3UPOBATh B3aMHOE
PacIoyioKeHNE MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE, BBHITIOIHSITH
YEPTEXKH 10 YCIOBUAM
3az1ad.

Pemarp mrannMeTprudeckue
U npocTennine
CTEPEOMETPUUECKUE 3aauu
Ha HaXOXKJCHUE
Te€OMETPUYECKUX BEITHINH
(nmuH, yTII0B)

44, Pemenue 3agad mo treme Pemars miannMeTpruyeckue

45, «ITapannenbHOCTb IPAMOM U U TIpoCTeNIINe

46 TIJIOCKOCTHY. CTEepEeOMETPHYIECKHE 3a7auu

Ha HaAXO0XIACHUC
TCOMCTPHUYICCKHX BCIIMINH




(mmuH, YTIIOB)

47

CKpemuBaroIiye mpsMele.

OOBSCHATD KaKue
BO3MOXHBI CITy4au
B3aUMHOTO PACIIONOXKEHUS
JIBYX NPSIMBIX B
MIPOCTPAHCTBE U IPOBOAUTH
WJUTIOCTPUPYIOIIIE
npuMepsl; HOPMYyITUPOBATH
omnpeneacHue
CKPELIUBAIOIIUXCS IPSIMBIX,
(hopMyTUpOBaTH U
JIOKa3bIBATh TEOPEMY
BBIPAXKAIOIIYIO PU3HAK
CKPELIUBAIOIIUXCS TIPSIMBIX
Y TEOPEMY O IIOCKOCTH,
MPOXOJIAIIECH Yepe3 OJHY U3
CKPEUIUBAIOIIUXCS TIPSIMBIX
U NIapaJLIeNIbHON APYTOf
MPSMON

48

VYTIBI ¢ COHANIPaBIEHHBIMU
CTOPOHAMU. YTOJ MEXITY
MIPSIMBIMH.

OOBACHATH KaKH€E IBA
Cilyd4asi Ha3bIBaIOTCS
COHATIPABJICHHBIMH,
(dhopMyITHpOBaTH U
JTIOKa3bIBaTh TEOpEMY 00
yIJ1ax ¢ COHAMPaBICHHBIMU
CTOPOHAMU, peIaTh 3a7a9u
Ha BBIYHCIICHUE U TIOK-BO,
CBSI3aHHBIC CO B3aUMHBIM
PACIIONIOKEHHUEM JIBYX
NPSMBIX U YTIIOM MEXKIY
HUMH.

49

Pemenne 3amau. Bzanmuoe
pacnonomeHHe HpHMLIX B
MPOCTPAHCTBE. YTOI MEXKIY
MIPSIMBIMH.

OmnuceIBaTh U
aHAJTNU3UPOBATh B3AUMHOE
PaCIIOIOKEHHUE TIPSMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE, BBHITIOIHSITH
YEPTEKU IO YCIOBHSIM
3a1ad4.

Pemarp miannMeTprudeckue
U IIpocTennimne
CTEePEOMETPUIECCKUE 3aJaUH
Ha HaXO0XKIEHHE
TEOMETPUUIECKUX BEIHMUNH
(nmuH, yrIIoB).

50

O6o0maronuii ypok no Teme
«ITapannenbHOCTh NPSIMOU U
TTOCKOCTH

Koumponwvnan paboma N3
no meme «llapannenvnocme
npAMOIL u naockocmuy, 20
MUH.

Koutpons 3Hanuii u
yMEHUU

o1

AHanu3 KOHTPOJIBHON pabOTHI.

[TapannensHbIe TIOCKOCTH.
[IpusHak mapamnensHOCTH
JBYX IIJIOCKOCTEM.

DopMynupoBaTh U
JIOKa3bIBaTh YTBEPKJICHUE O
MIPU3HAKe U CBOWCTBA
NapajiebHbIX IOCKOCTEH,
HCIIOJIH30BaTh OTH
YTBEPKJICHUS [IPU PELICHUU
3a1a4

Pemarts 3agaum 1mo Teme.




52

CBoiicTBa MapauIeIbHBIX
IIJIOCKOCTEH.

DopMynupoBaTh U
JTIOKa3bIBaTh YTBEPIKICHUE O
MIPU3HAKe U CBOWCTBA
napavieIbHBIX TNIOCKOCTEH,
WCTIOTIB30BaTh 3TH
YTBEpXKICHUS TIPU PEIICHAN
3ama4

Pewats 3anaun Ha cBOWCcTBa
napajuiesIbHbIX MI0CKOCTEN

53

Tetpasap u napannenenunen.

OOBscHATH, Kakas purypa
Ha3bIBACTCSI TETPASAPOM,
HapajyieIeuIe oM,
MIOKa3bIBaTh Ha YEPTEKE U
MOJIEIISIX UX DIIEMEHTHI.
W3yunts NOHATHA
TeTpasdJipa, €ro rpaHei,
pebep, BepInH, O0KOBBIX
rpaHell ¥ OCHOBAaHUS;
MOHATHS NapaieNenuIesa,
ero rpaHeii, pedep, BEpIIHH,
nuaronasneii, 00KOBEIX
rpaHeil 1 OCHOBaHUIA;
CBONCTBa Mapaieienunena
C JI0Ka3aTeabCTBaMU
Pemats 3agaun o Teme.

54,
55,
56

3agauy Ha IOCTPOCHUE
CEYCHUI.

OmnuceIBaTh U
aHAJTU3UPOBATh B3aUMHOE
paCHOJIO)i(CHI/IC HpHMI)IX nu
IUIOCKOCTEH B
MPOCTPAHCTBE, BBIIOJIHSTh
qepTem/I 110 yCJ'IOBI/IﬂM
3aJa4.

Pemrate 3amaun Ha
MOCTPOEHUE CEUEHU
TeTparapa u
napajienenunena Ha
YEPTEXKE.

o7

Pemrenue 3agad mo reMme
«ITapannenbHble MIOCKOCTH.

IIpumensTs
nproOpeTeHHbIE 3HAHUS,
YMEHHSI, HaBBIKH B
KOHKDPETHOH JESITEIbHOCTH

58

Koumponvnas paboma N%
no meme «llapannenvnvie
NJIOCKOCHIUY.

Koutpons 3Hanwmii u
yMEHUU

CrenenHas GyHKuMA

14 gyacoB

59,
60

CrenenHas QyHkums, ee
CBOHCTBa U rpaduk.

Brerancnars
CTEIMEHHBIX
3aaHHBIX
COCTaBJIATH
3HAUCHHN

3HAUCHUS
GyHKIHIA,
hopmynamu;
TaOIALBI
CTETIEHHBIX
¢ynkuuit.  Ctpouth 1O
TOYKaM rpaduku
CTETIEHHBIX (QYHKIMH

61

B3anmHo oOpaTtHbie QyHKIHH.

OnuceiBaTh CBONCTBa
CTCTIEHHOH (QYHKIUK Ha
OCHOBAaHUH ee
rpau4ecKkoro
MIPEJICTABICHUSI.
PacnioznaBatb BUBI
CTEeNeHHbIX QYHKUIUHI




62, PaBHOCMIIBHBIE YpaBHEHUS U ITpumensTh IIOHATHE
63 HEPaBEHCTBA. PaBHOCHUIBHOCTH JUTST
pelieHus ypaBHEHHH |
HEPaBEHCTB
64, HppanuoHanbHble ypaBHeHus | PemaTe  uppalidoHalbHbIE
65 YpaBHEHHS
66 UppaunonaibHble ypaBHEHUSL. Pemmath  HppALHOHATbHbIC
CamocrosiTensHas pabdota (25
YpaBHEHHUS
MUH).
67, HppanunoHanbHbie Pemates uppanuoHalibHbIC
68 HEpaBEHCTBA. HEpaBEHCTBA
69 UppauronanbHeie [MpumensTh METOJ
HEPaBEHCTBA. UHTEPBAJIOB AJISl PEICHUS
CamocrosrenbHas pabora (25 | uppalMOHAIBHBIX
MUH). HEpaBEHCTB
70, Pemenue 3amauy. Hcnons30Bath
71 (yHKIIHOHATEHO-
rpaduyuecKue
NpeACcTaBICHUS IS
peLICHU M MCCIEeIOBAHUS
UPPaOHATBHBIX
YpaBHEHU, HEPABEHCTB,
CUCTEM  YpaBHEHUH U
HEPaBEHCTB.
72 Konmponwvnan paboma Ne5 N
no meme « Cmenennasn Kowrpox, suanuii u
HaBBIKOB
dynuxkyuay
Hepnenzmlcy.nﬂpﬂocn: 16 wacos
NPSIMBIX U IJIOCKOCTeil
73 [lepnennukynsapHele npsimMble | Pacro3HaBaTh Ha uepTexax
B IIPOCTPAHCTBE. W MOJIETISIX
[TapannensHble psIMbIE IIPOCTPAHCTBEHHBIE (YOPMBI;
MepIeHINKYIISPHBIC K COOTHOCHTB TPEXMEPHEIC
TJIOCKOCTH. 00BEKTHI C MX OMTUCAHUSIMH,
M300paKEHUSMU.
OnuceIBaTh U
aHATM3UPOBATH B3AUMHOE
PacIoioKeHNE MPSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE, BHIOIHSITH
YEePTEkKH IO yCIOBUIM
3a1au.
Peurats miianHumMerpuueckue
U IIpocTennimne
CTepEOMETPHUECKHE 3aauH
Ha
HaXOK/IeHUE
TeOMETPHUYECKUX BEJTMUUH
(IUMH, YTIIOB).
74 IIpuzHax N3yuuts TEOpEMY,
MEPIEHIUKYISIPHOCTH MPSIMO | BBIPAYKAIOIILYTO MTPU3HAK
K IJIOCKOCTH . NEePIEHIUKYIIPHOCTH
MPSAMOI U IJIOCKOCTH, C
JIOKa3aTeIIbCTBOM.
Pemars 3agaun mo treme
75 Teopema o npsmolit, ®opMyIUpPOBaTh TEOPEMBI

NEPIEHANKYIIAPHON K
IJIOCKOCTH .

0 IIOCKOCTH
NEPIEHANKYIISIPHON
MPSIMOM U NIPSIMOM

NEPIEHINKYIIPHON




IUIOCKOCTH
Pemars 3agaun mo treme

76

Pemenue 3amau Ha

MEePIEeHIUKYIIPHOCTh NPSMON

K IINITOCKOCTH.

DopMyIHPOBATH TEOPEMBI O
IJIOCKOCTH
MEePIEeHIUKYJISIPHOU
MPSMON U MPAMOM
MEePIEHANKYISPHOI
MJIOCKOCTH

Pewatp 3a1aun no Teme

77

PaccrosHue ot TOUKH 10
mwiockoctu. Teopema o Tpex
MIePIICHINKYIISPax.

W3yuuth noustue
NEPIEHANKYJISPA,
MIPOBEICHHOTO U3 TOYKH K
IUIOCKOCTH, ¥ OCHOBAHHSA
NEPIEHANKYJISPA,
HAaKJIOHHOM, ITPOBENCHHON
W3 TOYKHU K INIOCKOCTH, U
OCHOBaHMS HAKJIOHHOM,
IIPOEKLUU HAKJIOHHOHU Ha
IUIOCKOCTb, PACCTOSIHAE OT
MPSIMOI1 10 TIOCKOCTH,
CBSI3b MEXY HAaKJIOHHOH,
€e MPOoEeKIHeH u
MEPIEHIUKYIIPOM
Pemars 3agaum 1mo teme

78

Yrois Mexay npsiMou u
IJIOCKOCTBIO.

Nmets npeacTaBieHue o
MpOoeKIru GUTYpPHI Ha
TUIOCKOCTh, 00 yTiie MEXITy
HPSIMOM U IIJIOCKOCTBIO
Pemars 3amaun Ha
BBIYHUCIICHUE YIJIa MEXIY
IPSIMO U IIJIOCKOCTBIO

79,
80,
81

Teopema o Tpex
TIEPIICHINKYIIAPAX.
Perienue 3agauy.
CamocrosTenpHas padora
(25 mun).

N3yuuts nosstHe
NEPIEHANKYJIISPA,
MPOBEICHHOIO U3 TOUKH K
IUIOCKOCTH, ¥ OCHOBaHHS
NEPIEHANKYJIISPA,
HAaKJIOHHOM, MPOBEICHHOU
W3 TOYKH K INIOCKOCTH, U
OCHOBAHMS HaKJIOHHOM,
MPOEKLUU HAKJIOHHON Ha
IJIOCKOCTh, PACCTOSIHHE OT
MPSMOU JI0 TJIOCKOCTH,
PacCTOsIHUE MEXKITY
napauieabHbIMU
IUIOCKOCTSIMU.

Pemars 3agaun 1mo teme

82

JByrpaHHsIiil yrosi.

DopMynUpOBaTh MOHITHE
JIBYTPaHHOTO yIja U €ro
JIMHEWHOr 0 yria,
TpayCHOI Mepsl
JIBYT'PaHHOTO yIJa,
JI0OKa3aTeJIbCTBO TOTO, YTO
BCE€ JIMHEIHBIE YTJIbI
JIBYTPAHHOT'O yIJjla PaBHBI

ApYT Apyry
Pemars 3agaun mo teme

83

[leprieHIUKYIIPHOCTH
IIOCKOCTEH.

NmeTs npencraBieHue o
MOHATUY YIJId MEKILY
IIJIOCKOCTSIMU,
NEPIEHANKYJISIPHBIX




IUIOCKOCTEH B
HPOCTPAHCTBE,
¢dbopMynupoBaTh U
JIOKa3bIBaTh PU3HAK
HEPICHANKYIIPHOCTH JIBYX
IJIOCKOCTEH.

Pemate 3amauu o Teme

84, IIpssMoyroJIbHBIN DopMynUpOBaTh IOHATHE
85 napaienenuIes. HIPSAMOYTOJIEHOT'O
napanjeenumnena;
CBOMCTBA I'PaHEH,
JIBYI'PAaHHBIX YIJIOB U
JaroHajen
NPSAMOYTOJIEHOT'O
napajijenenunesna
Pemarts 3ama4u o TeMe
86, O060061maronuii ypok mo Teme Pemarh miaHuMeTpudecKue
87 «[leprieHINKYISIPHOCTH W pocTeHIIne
HPSMBIX U IUNIOCKOCTEW. CTEPEOMETPHUECKHE 3aauH
Ha
HaXOKIeHHUE
TeOMETPHUYECKUX BEJTMUUH
(mmH, yTII0B).
88 Koumponwvnan paboma N% Kourposib 3HaHui 1
no meme YMEHUH
«llepnenouxynapuocmo
RPAMBIX U NAOCKOCHEN).
Ioka3aTenbHast pyHKIUSA 12 yacoB
89, [loxazarenbHas (GyHKIHS, e Beraucnsate 3HaueHHS
90 CBOICTBa U rpaduk. MOKAa3aTeNbHbIX (PYHKIHH,
3aJ]aHHBIX (hopMymamu;
COCTaBJISATh TAOJIHULIBI
3HAYEHUN [TOKA3aTEIbHbIX
¢ynkuuit. CTpouTs 10
TOYKaM rpaduKu
MOKAa3aTeNbHBIX (PYHKIIHUH.
OnucsIBaTh CBOWCTBA
MOKa3aTeNbHON (PYHKIUH
Ha OCHOBaHMU €€
rpapUuecKoro
MPECTABICHUSI.
91, [lokazarenpHbIE ypaBHEHUSI.
92, CamoctositenbHast padora (20 Peuars nokasareibHele
93 M), YpaBHEHHUS
94, [NokazarenbHbIe HEPABEHCTRA.
95 CamocrositenbHas pabora(20 Pelars nokasaresbHple
M), HEpaBeHCTBA
96 CucTeMbl TOKa3aTeNbHBIX Penrath cucreMsr
ypaBHEHHUH. MIOKA3aTeNbHBIX YPaBHEHUH
97 CucTeMsbl OKa3aTeNbHBIX Pemath cuctemsl
HEPaBEHCTB. MOKa3aTeNbHBIX HEPABEHCTB
98, CucreMsl ITOKa3aTeIbHbIX Pemiares cucreMsl
99 yYpaBHEHHUI 1 HEPABEHCTB. MOKAa3aTeIbHBIX YpaBHEHUN
Y CUCTEMBI OKa3aTelbHBIX
HEPaBEHCTB
100 Koumponvuas paboma N7

no meme
« Ilokazamenvnas pynxuyusy.

KonTposns 3Hanuii u
HaBBIKOB

MHororpaHHMKH

14uyacoB




101

AHan3 KOHTPOJILHOHN paboTEHI.

IToHsiTHE MHOTOTpaHHUKA.
[Ipusma.

DopMyIHPOBATH MTOHATHS
MHOTOTPaHHUKA, ET0
3JIEMEHTOB, BBIITYKJIOTO U
HEBBITYKJIOTO
MHOTOTPaHHUKA, IPU3MBI 1
€€ DJIEMEHTOB, MPSIMOUN U
HAaKJIOHHOM MPU3MBEI,
MPaBUWILHOW NPU3MBI;
CyMMY ILTOCKHX yTJIOB
BBIMTYKJIOTO MHOTOPaHHHUKA
P KaXJI0N ero BepIInHe
Pemrats 3amaun no teme

102

ITpusma. ITnomanb
MIOBEPXHOCTHU MPU3MBL.

W3yanTs TOHATHS TUTOIAAH
MMOBEPXHOCTH MPU3MBI,
IUIOIaau OOKOBOM
MTOBEPXHOCTH TIPHU3MBI,
BBIBOJT (DOPMYJIBI TUTOIIA U
MMOBEPXHOCTHU HPIMOU
TIPU3MEL.

Pemrate 3agaun Ha
BBIYMCIIEHHE TUIOMIAAN
MTOBEPXHOCTH TPU3MBI

103

[Ipusma. HaknonHas npusma.

BreBonute Qopmyy
rIomaan OOKOBOM
MOBEPXHOCTH HAKJIOHHOM
MIPU3MBIL.

Pemrate 3agaun Ha
BBIUMCIICHHE TUIOIAAN
OOKOBOI1 TOBEPXHOCTH
HaKJIOHHOM NMPU3MBbI

104,
105

Pewenue 3anay Ha
BBIYUCJICHUC IIJIOIIaau
MIOBEPXHOCTH IIPU3MBI.
CamocrosTenbHas pabora
(20 mun).

Pemrate 3agaun Ha
BBIYHMCJICHUEC IIJIOIIaan
MMOBEPXHOCTHU MPSIMOU U
HAaKJIOHHOU IPU3MBbI

106

[Mupamupa.

DopMynHpOBaTH NOHITHE
NUpaMUIbL U €€ 3JIEMEHTOB,
IJIOIA A OOKOBOM
MOBEPXHOCTH U MOJTHOU
MMOBEPXHOCTH MUPAMHUIBI
Pemars 3agaum 1mo teme

107

ITnpamupa. IlpaBunbHas
MUpaMHJA.

N3yunts NOHATHA
MPABWJIBHOW MUPAMHUBI U
€€ DJIEMEHTOB

Pemars 3agaum 1mo teme

108,
109

Pemenue 3amau mo treme
«IIupamunay.

[IpuMeHATH 3HaHU 110 TEME
« Iupamuniay npu perieHnn
3a1a4

110

YceuenHas nupaMujia.

N3yunth noHsTUA
YCEUEHHON UpamMubl U e
JIEMEHTOB, IPABUILHON
YCEUYEHHOU NUpaMuabl U €€
anodeMsbl; 10Ka3aTeIbCTBO
TEOPEMBI O TPAHAX
YCEUEHHOW MUpPaMU/Ibl;
dbopMyity IO IN
0OOKOBOI TOBEPXHOCTHU
YCEUEHHOU MUpaMuabl
Pemars 3agaum 1mo teme

111

CuMMeTpus B IPOCTPAHCTBE.

OOBACHATD, KAKHE TOUKH




IToHsiTE TPaBUIBLHOTO
MHOTOTpaHHHKA.

Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEIILHO
TOYKH(TTPSIMOH, TIOCKOCTH,
YTO TaKoe IEHTP(OCh,
IJIOCKOCTH )CHMMETPHH
(GuUrypbl, IPUBOIUTH
npuMeps! GUTyp,
001a/1af01MX IeMEHTaMH
CUMMETPHH, & TAKXKE
MPUMEPBI CUMMETPHUH B
ApXUTEKTYype, TEXHUKE,

npupoje
112, O6o0maromuii ypok mo Teme: | PemaTh 3agaun mo teme «
113 «MHOTOTpaHHHK. MHororpaHHUKI»
CamocrositensHas padota (20
MUH)
114 Konmpoﬂbnaﬂ paﬁoma NP8 KOHTpOJ'H) 3HAHUU U
no meme «MHO202pAHHUKY. yMeHHI
Jlorapudmuyeckas pyHkuus 17 yacoB
115, Onpenenenne morapudma. DopMynUpoBaTh
116 ompezeneHue gorapupma,
BBIYUCIISITH JJorapudm
117, CgoticTBa norapudmMos. DopMynHpoOBaTH
118 ompezeneHue gorapupma,
CBOIicTBa JorapugmMa.
119, JlecsTuuHbIE U HaTypalbHbIE DopMynUpoBaTh
120 Jorapu(MBI. omnpeJieNicHUe ASCATHHOTO U
HaTypaJbHOTO Jorapudma
121, Pemenne 3agau. Boranciars 3HadYeHNs
122 JorapumMoB
123 Koumponvnan paboma N9 K .
OHTPOJIb 3HAHUH U
no meme «Jlozapugmeot. HABBIKOB
Ceoiicmea 102apugpmosy.
124, Jlorapudmuueckas GyHkms, Breraucnate 3HaueHHS
125 ee cBoiicTBa U rpaduk. JorapupMuIecKux
(bYHKIUH, 3a1aHHBIX
dhopmynamu.
CTpouTh 10 TOYKaM
rpadpuKu
JTOTapUPMUIECKIX
¢bynkuuii. OnuceiBaTh
CBOICTBa
sorapu()MUIECKON
GbyHKIIH
126, Jlorapudmuueckue ypapaenus. | Pemars norapupmudeckne
127 CamocrosrenbHas padora (20 | ypaBHEHUS U CUCTEMbI
MUH). ypaBHEHUI
128, Jlorapudmuyeckne Pemats norapudmudeckne
129 HEpaBEeHCTBA. HepaBeHcTBa. [IpuMeHsITH
CamocrositensHas pabora (20 | MeTOx MHTEPBAJIOB IS
MUH). perleHus
JorapupMUIECKUX
HEPaBEHCTB
130 Jlorapudmuueckue ypaBHenus: | [IpuMeHATH cBoiicTBa
1 HEPAaBEHCTBA. norapudma npy pereHun
YpaBHEHUH U HEPABEHCTB
131 Koutposabnasi pagora N2 10 | KouTposs 3Hanuii u

no teme « Jlozapugpmuueckan

HaBBIKOB




dyukuusny.

BekTOpbl B IpOCTPaHCTBE 6 yacoB
132 AHaM3 KOHTPOJIBHOMN paboTel | M3yuuTth onpeeIeHUs
u 3au€ta. [ToHsiTHE BEKTOpA. BEKTODa, €ero JUTUHBI,
PaBeHCTBO BEKTOPOB. KOJUTMHEApHBIX ~ BEKTOPOB,
PaBHBIX BEKTOPOB;
DopMynHpoBaTh u
JIOKa3bIBaTh YTBEP)KIACHUS O
PaBHBIX BEKTOpaX
133 CIl0)XeHNE U BEIUUTAHHE OOBACHATD, Kak
BeKTOpoB. CyMMa HEKOTOPBIX | ONPEHENSIOTCS CyMMa U
BEKTOPOB. PasHOCTb BEKTOPOB;
Pemats 3amaun o Teme
134 YMHOXEHHE BEKTOpa Ha OOBACHATS, KaK
YHCIIO. OTpeIeNseTCst
Npou3BelleHHe BEKTOopa Ha
YHCIIO;
DopmynupoBaTth u
JIOKa3bIBaTb  TEOpEMY O
NPOM3BEIECHUH BEKTOpa Ha
YHCIIO U, ONMPAasCh HA HEE,
00OCHOBBIBaTh  CBOMWCTBa
9TOM ONEepaALMH
135 Kommranapabie BEKTOPBHI. OOBSICHATH, KaKHe BEKTOPHI
[IpaBuno napamnenenunena. Ha3bIBAIOTCS
KOMILJIAHAPHBIMU;
136 Pasnoxxenue BexTopa o tpem | GopMyIHpOBaTh u
HEKOMILTAHAPHBIM BEKTOPAM. JIOKa3bIBaTh TEOPEMY
0 Pa3NOXKEHUU BEKTOpa MO
TpéM HEKOMILJIAHAPHBIM
BEKTOpaM
137 Konumponwvuaa paboma N211 | KoHTpoIb 3HaHNMI 1
no meme: «Bexkmopul ¢ yMeHH
npocmpancmeey
Tpuronomerpuyeckue 25 wacos
dopmyabl
138 Paguannast mepa yrna u gyru. | OOBSICHATH, YTO Takoe
panuaHHas Mepa yria
139, [MoBopoT Touky BokpyT Havana | OOBSICHATH TOBOPOT TOUKU
140 KOOpJIMHAT. BOKPYT Hayalla KOOpJIWHAT
141, Onpenenenue cuHyca, dopMynUpoBaTh
142 KOCHHYCa ¥ TaHT€HCca yria. OIpEJIEICHUE U
WITFOCTPUPOBATH ITOHATHE
CHHYCa, KOCHHYCa,
TaHreHca M KOTaHT'eHca Ha
€IMHUYHON OKPY>KHOCTH
143 3HAaKU TPUTOHOMETPHUUYECKUX OOBACHATH U
¢GyHKUIUi. WITIOCTPUPOBATH Ha
€IMHUYHON OKPY>KHOCTH
3HAKH
TPUTOHOMETPUUECKUX
GyHKIMA
144, 3aBUCUMOCTB MEXAY CHHYCOM, | BBIUUCIATH 3HaUCHHA
145 KOCHHYCOM U TaHT€HCOM TPUTOHOMETPUYIECKON

OAHOI'0 U TOI'O K€ yTJIa.

(GyHKUMH yriia 1o OJHOH 13
€ro 3aJIaHHbIX
TPUTOHOMETPUUECKUX
GyHKIMH




146 TpuronomeTpudeckue ®DopmynrpoBaTh U
TOXJIECTBA. Pa3BACHATH OCHOBHOE
TPUTOHOMETPUUECKOE
TOXKAECTBO
147, TpuronomeTpudeckue Jloka3rIBaTh
148 ToXxaecTBa. Pemenne 3amad. TPUTOHOMETPHUCCKHEC
TOXKAECTBa
149 CuHyc, KOCHHYC U TaHT€HC [TpumeHsTH GOPMYIIBI
yrmoB & uw — &, CHHYCa, KOCHHYyCA U
TaHreHca yrmoB ¢ m — &
JUTSI IPeoOpa3oBaHus
TPUTOHOMETPUUECKHX
BBIpaKEHU
150, DopMyITBI CIIOKEHHS. BBIBOIUTE ¥ IPUMEHSTH
151 (hOpMYIIBI CIOKEHHS
152 DOpMYITBI CIIOKEHHS. I
CamocrosTensHas pabora (20 PHMCHATS (OpMyJILI
CIIOKEHUS
MUH).
153, CuHyc, KOCHHYC ¥ TaHT€HC [TpumeHsTH GOPMYIIBI
154 JBOMHOTO yTIIa. CHHYCa, KOCHHYCa U
TaHT€HCa ABOMHOTO yriia
JUTSI IPeoOpa3oBaHus
TPUTOHOMETPHYECKUX
BBIPKCHHI
155 Cunyc, Kocunyc u maneeHc [TpumeHsTH GOPMYIIBI
NOJI0BUHHO20 Yena ™. CHHYCa, KOCHHYCa U
TaHT€HCA TIOJIOBUHHOTO
yraa i mpeoopazoBaHUs
TPUTOHOMETPUUECKUX
BBIPKCHHI
156, ®opMyITBl IPUBEICHIS. BBIBOIUTE ¥ IPUMEHATH
157 (hopMyIbI TPUBEACHUS
158, CyMMa ¥ pa3HOCTb CHHYCOB. BeiBoguTs opMyITBI
159 CymMa 1 pa3HOCTb KOCHHYCOB. | CYMMBI U pa3HOCTH
CHHYCOB, KOCHHYCOB
160, Pemenne 3anau. [TpumeHsTh
161 TPUTOHOMETPUYECKHE
dhopMyITBL IS
npeoOpa3oBaHus
TPUTOHOMETPUIECKUX
BBIPAKECHHI
162 Koumponvnas paboma N 12
no meme Koutposns 3nanuii u
« Tpuzonomempuuecxue HaBbIKOB
dopmynvry.
Tpuronomerpnyeckue 19 wacos
YpaBHEHHSI H HEPABEHCTBA
163, VYpaBHenue COSX =4a, [MpoBoauTh JTOKa3aTEIBHOE
164 paccykJieHrue 0 KOPHSIX
MPOCTEUITINX
TPUTOHOMETPUYECKUX
ypaBHeHui COSX =d
165 VYpaBuenue €OSX =a, .
Pewate npocreiinue
CamocrosrenbHas pabdora (20 COSX = a
M), ypaBHEHHS
166, YpaBHenue SINX=a. [MpoBoauTh JTOKa3aTEIBHOE
167 paccykIeHue 0 KOPHAX

MPOCTEUIINX
TPUTOHOMETPHUUIECKHX




ypaBHeHHiT SINX = a

168 Ypasnenne SIX=a. Pemats npocreiiue
CamocrosTensHas padota (20 sinx=a
MiH) ypaBHEHUS

169, Ypasuenus 8¥ =4 [IpoBOIUTE 0KA3aTENBHOE

170 paccyx/aeHue 0 KOPHAX

MPOCTEUILINX
TPUTOHOMETPUIECKIX
ypaBHeHuii ‘&¥ =9

7l Ypaprenms 8= 4. Pemrats npocreiimme
CamocrosTenpHas padora (20 1gx=a
y— YpaBHEHHUS

172, Pemenne [Ipumenarts

173 TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKHE
YpaBHEHUH, CBOISIINXCS K (hOpPMYITBI JUTSA PEIICHHS
KBaJJPaTHBIM. TPUTOHOMETPUIECKUX

YpaBHEHUH.

174 Pemrenne Hcronp30BaTh pa3mmdHbIC
TPUTOHOMETPUYECKUX METOJIBI ISl PEIICHHS
ypaBHEHHUH. TPUTOHOMETPUUECKUX

YpaBHEHUH

175, Tpuronomerpudeckne Hcnonp30BaTh pazaudHbIe

176 YpaBHEHUS, pelraeMble METOJIBI JJISI PEUICHHS
pa3oKEeHHEM JICBOH YacTH HA | TPUTOHOMETPUUECKUX
MHOKHTEJIH. ypaBHEHUI

177 Pemenwne cucrem Pemats cuctemsl
TPUTOHOMETPUUECKUX TPUTOHOMETPUIECKUX
YpaBHEHMUIA. YPaBHEHUI

178, [Ipumepsr pemeHus .

179 IpOCTEHITHX Pemate mpocreiime
TPHFOHOMETPHYCCKIX TPUTOHOMETPUYECKHUE
HEpABCHCTS, HEPaBEHCTBA

180 Ypok 00001meHs 1 Pemars
CUCTEeMAaTH3alliU 3HAHHIA. TPUTOHOMETPUYECKHE

YpaBHEHUS U MIPOCTENIINE
HEPaBEHCTBA.

181 Konumponwvuaa paboma N213 | KoHTpoIb 3HaHNMI 1

no meme HaBBIKOB.

« Tpuzonomempuueckue

YPAGHEeHUs U HepaAseHCmeay

Hexoropble cBeneHusi u3 4 yaca
TUIAHUMETPHH

182, YTroi Mex 1y KacaTeabHOU U 00600611aTh U

183 xopoi. JIee TeopeMbl 00 CHUCTEMaTU3UPOBATh 3HAHUS
OTpE3Kax, CBSA3aHHBIX C IO MTPOWJICHHBIM TeMaM U
OKPY>KHOCTBIO. YTIIBI C WCTIONB30BaTh UX MPHU
BEpIIMHAMHU BHYTPH U BHE peleHry TIPUMEPOB U
yria. 3ajau.

184, BrnmcanHBIN 1 OTMCaHHBIN O0600maTes u

185 YETHIPEXYTOJIbHUKH. CHUCTEMATHU3UPOBATh 3HAHUS

10 TIPOMIEHHBIM TEMaM U
UCTIOJIb30BaTh UX NpU
peLeHnr IPUMEPOB U
3ajad.
Iloemopenue. Hmozoeasn (12 uacos)
KOHmponbHas paboma.

186, [ToBTOpenue. Crenens ¢ IloBTOPUTE CTENEHD C

187, palMOHAIBHBIM U palMOHAJIBHBIM U

188 JNEUCTBUTEIIHLHBIM NEUCTBUTEILHBIM




MOKa3aTeJeM. HOKa3aTeseM.
189, IToBTOpEHME. IToBTOPHTH
190, WppatnmonansHele ypaBHEHHS | UppaliOHAJIbHBIE
191 " HepaBeHCTBa. [IpoBepka YpaBHEHHUS 1 HEPABEHCTBA.
BBIYHCIINTEIBHBIX HABBIKOB.
192, IMoBropenue. [TokazatenpHas 1 | [IOBTOPHUTH MOKA3aTEIBHYIO
193, norapupmudeckas GyHKIUH U | U JTOTapUPMHUYECKYIO
194 MX CBOMCTBA. (GYHKLIMH U UX CBOMCTBA.
195, IToBTOpEHME. IToBTOPHTH pelICHHE
196, TpuroHomeTpudeckue TPUTOHOMETPUIECKUX
197 ypaBHEHHS] M HEPABEHCTBA. YpaBHEHUH M HEPABEHCTB.
198 Hmozoeasn konmponvHan Kontpons 3HaHuii u
paboma no anzeope HaBbIKOB.
IToBTOpEHUE 6 yacos
199 AkcHOMBI cTepeoMeTpus U ux | O0001aTh 1
CIICZICTBUSI. CHUCTEMaTH3UPOBATH 3HAHUS
M0 IPOWJCHHBIM TEMaM H
UCTIONIb30BaTh UX MPU
peleHrY TIPUMEPOB U
3a/1ad4.
200 [NapamiensHOCTh IPSMBIX H 00606mmaTte u
TUTOCKOCTEH. CHCTEeMaTH3UPOBATh 3HAHUS
110 IPOMIEHHBIM TEMaM U
WCTIONBb30BaTh UX MPU
peLIeHNH IPUMEPOB U
3aj1ad4.
201 [epnenmukynspHocTh npsiMbix | O600MIATE 1
Y TUTOCKOCTEHA. CHCTEeMaTH3UPOBATh 3HAHUS
10 TIPOI/ICHHBIM TEMaM H
WCTIONB30BaTh UX MPU
pelLIeHUY IPUMEPOB U
3a7ad.
202 MHoOTOTrpaHHUKH. 00606mmaTte u
CHUCTEMaTH3UPOBATh 3HAHUS
10 TIPOI/IEHHBIM TEMaM H
UCIIOJIb30BaTh UX MPU
peleHrY TIPUMEPOB U
3aj1ad.
203 Hmozosasn konmpoavnasn Kontpons 3HaHui 1
padoma no zeomempuu YMEHHH
204 Obo6waromuiit ypoxk no kypcy | O6o0math u

2eomempuu 10 knacca

CHUCTEMAaTHU3UPOBATh 3HAHUS
IO MMPONJICHHBIM TEMaM U
HCIIOJIB30BaTh UX IIPU
peuIeHUU IPUMEPOB U
3a/1a4.




PaccMoTpeHa u of00peHa Ha 3acejaHuu
METOJIMYECKOr0 O0beIMHEHUS] MATEMATHKH
pykoBoauTtens [LLHIMO
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