MYHHUIMIAJIBHOE BIOJUKETHOE OBIIIEOBPA3OBATEJILHOE YYPEXKJAEHUE
JULE HMEHU YYACTHHUKA BEJUKOM OTEYECTBEHHOU BOHBI HCMATHJIOBA
PUIIATA CAJIMXOBHYA CEJIA BAUTAIbAMHO MYHHUIIMIIAJIBHOT'O PATOHA
HYPUMAHOBCKHU PAMOH PECIOYBJHWKH BAIIKOPTOCTAH

PACCMOTPEHO COTJIACOBAHO YTBEPKAEHO
Ha 3aCE/IaHNK Kadeapbl Ha 3aceaanuu [lenaroruyeckoro aupekropom MBOY
€CTECTBEHHO-MaTEMaTHYECKOTO coseta MBOY BaiiriibanHCKHi balrunbaMHckui cenbCKui
Hui<a ' cenbekumii uueit um. Memarunosa P.C.
Iporokon N‘—’_/_ otd6.0f2020r. Ne 1 or «28» asrycra 2020 r
PyxoBoautens xadenpsi
vAanen)y-J.1. Pazerounosa
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. PABOYAS ITPO'PAMMA ‘
Mo y4eOHBIM npeameTamM «AAreopa U Hadaasa
MaTeMaTHYECKOro aHaAusa» u «I'eomeTpus»
aad 10 kaacca

CocraBuTteb:
Xammyanuna /luana 3ygaposna,
YUHTEC/Ib MATCMAaTUHKH.



IlosicHuTe/IbHAsI 3anUCKa.
Hacrosiiijasi pabouass rmporpamMma 10 TipegMeTy «Mamemamuka: asneebpa u Hauaaa
mamemamuyecko20 aHanusa, 2eomempus» (6a30Beiii ypoBeHb) 10 Kjlacc cocTaB/ieHa Ha OCHOBe
CleAyroLMX HOPMaTHUBHBIX JOKYMEHTOB:

1. ®epepanbhbiii 3akoH «O6 obpa3oaHuu B Poccuiickoit ®efepaumm» (ot 29.12. 2012 r.
Ne 273-®3, ¢ U3MeHEeHUSIMH );

2. ®enepanbHBI TOCYJApCTBEHHbIM 00pa3oBaTe/bHBIA CTaHJapT CpejiHero obiiero
obpa3oBanust co Bcemu Hu3MeHeHWssMA U gomnonHeHusiMu (PI'OC COO) co Bcemu
M3MeHeHUsIMU U JJOTIOJTHEHUSIMU ;

3. CanlluH 2.4.2.2821-10 “CaHuTapHO-3MHIeMUOJIOTMYeCKre TpeDOBaHus K yC/IOBUSIM U
opraHu3anuu o0yueHusi, cofiepkaHusi B 00111e0bpa3oBaTe/TbHBIX OpraHu3ausx” oT 29
nekabpst 2010 r. N 189;

4. OcHoBHasi oOpa3oBareslbHasi Tporpamma cpefHero obijero o6pa3oBanuss MBOY
BaurunsauHcknit cenbckunt ved uMm. Mcmarumnosa P.C.;

5. Yuebuwiii iaH MBOY BalirwnisauHCcKuil cenbckuii yvielt uMm. WMcmarunosa P.C. Ha
2020-2021 yu. rog;

PaGouas nporpaMMa opHeHTHPOBAaHA Ha MCIO/Ib30BaHHe y4e0HO - MeTOHYeCKOro
KOMILIeKca:

1. Marematvka. Anredpa ¥ Hayaja MareMmaruueckoro aHamm3a. 10-11 kmacc. A. T.
Moppxosuy, I1. B. Cemenos. ba3osslii yposens. Yacts 1. ®I'OC. U3a.: Muemo3uHa, 2015.

2. Martematuka. Anrebpa M Hauyajla MareMaThyeckoro ananmu3a. 10-11 kmacc. A. T.
Moppxosuy, I1. B. Cemenos. ba3osblii yposens. Yacts 2. @I'OC. N3a.: Muemo3uHa, 2015.

3. MartemMaTuka: anrebpa ¥ Hauajsa MaTeMaTHUYeCcKOro aHanu3a, reomerpusi. I'eomerpus. 10 —
11 knaccel. JI.C. AranacsH, B. ®@. byry3os, C. b. KagomueB u ap., 3-e wusg. — M.
[Ipocsemenue. 2016

Mecto yueOHOro npemera B yueGHOM IJIaHe

CornacHo yuebHomy tuiany MBOY BalirunbAUHCKUM CeTbCKUM nuiiei uM. McmarnioBa
P.C. Ha uzyueHue yuebHOro rpegmera «Mamemamuka: ai2ebpa u Hauaaa mMamemamuuecko2o
amaauza, 2eomempust» 10 knacc (6a3oebili yposeHb) otBoauTCs 210 yacoB (6 yacoB B HeJeJTi0)

IINTAHUPYEMBIE PE3YJ/IbTATHI ObYUYEHWS.
AJITEBPA
JINYHOCTHDBIE

Y ebinyckHuka 6ydym c¢popmMupoeaHbi:

v yMeHHe SICHO, TOUHO, IPAMOTHO M3/laraTh CBOM MBIC/IM B YCTHOM W MUCHMEHHOR peuu,
MOHUMAaTh CMBIC/I TOCTaB/IEHHOM 3aZlaud, BBICTpPaWBaTh apryMeHTalWl0, TPUBOJUTh
NIpUMephl U KOHTPIIPUMEpHI;

v/ KPUTMYHOCTh  MBIIUIEHHS, yYMEHWe paclo3HaBaTh JIOTMYECKH  HEKOPPEKTHbIE
BbICKa3bIBaHUsl, OT/IMUATh TUTIOTE3y OT (PaKTa;

v’ Tipe[iCTaB/IeHWe O MAaTeMaTHUeCKOW Hayke Kak cepe ue0BeUeCKOU AesTebHOCTH, 00
jTarax ee pa3BUTHSI, O ee 3HAUMMOCTH /IJIsl Pa3BUTUSI LIUBUIM3ALIUH.

Y ebinyckHuka mo2ym 6bimb c(hopMUpPOBAHDL:

v/ KpeaTMBHOCTb MBIIIIEHHs], WHUIAATHBA, HAXOAUYHUBOCTb, AKTUBHOCTH IIPH pEIeHUH
MaTeMaTUueCKHX 3a7au;

v/ yMeHHWe KOHTPOJMPOBATh TIPOLIECC W  pe3yjbTaT yueOHOM  MaTeMaTHuecKoi
JlesiITe/IbHOCTY;



v' CIIocOGHOCTL K SMOLHMOHA/IbHOMY BOCIIPHUATHUIO MdTeMdTHUYECKUX O6’I)€KTOB, 3a4a4,

pelleHnt, pacCyXKJeHUH.

IIPEIMETHbIE

BbinycKHUKU Hayyamcs:

onepuposamb OCHOBHBIMU (POPMyJIaMH TPUTOHOMETPUM U BBITIOJHATH TOXKAECTBEHHbIE
npeoOpa30BaHusl TPUTOHOMETPHUUECKHX BbIpaKEHUH;

UCnoib308aMb YWCIOBYH) OKDY>KHOCTB [Ijii BBIYMC/IEHUSI CHHYCa, KOCUHYCa, TaHTeHca
YKCa;

pewiamb TIPOCTeUIINe TPUTOHOMETPUUYECKHe ypaBHeHUsI 1 HepaBeHCTBa,;

NpUMeHsiMmb pa3INYHbIe CIIOCOOBI U METO/IbI PeIlleHUs] TPUTOHOMETPUUECKUX YpaBHEHUH;
cmpoumb rpa@UKu U OMUCHIBATH CBOMCTBA TPUTOHOMETPUUECKUX (YHKIIH;

pewiampb TPUTOHOMETpHUUYECKHEe YpaBHEHWS U HepaBeHCTBA, WCIO/b3ys CBOWCTBA U
rpayKu TPUrOHOMeTPUUeCKUX (yHKI[H;

npumeHsimb HOPMYJbl ¥ TIpaBU/IA [I/Is1 BBIYMC/IEHUS TIPOU3BOJAHBIX (PYHKLIUIA;

cocmaensimb ypaBHeHUe KacaTenbHOU K rpaduky QyHKLWY;

uccnedoeamp (YHKIMIO Ha MOHOTOHHOCTb, HauOojblliee W HavMeHblllee 3HaueHue C
TIOMOIIIbIO TIPOU3BO/IHOM;

cmpoumb rpaUKy MHOTOUJIEHOB U MPOCTEUIIINX paljuOHaIbHbBIX (DYHKIIWI;

pewiamb 3a/jlauy Ha HaXOXK/[eHUsI HAUOOJIBIIIEro ¥ HAaUMeHbILIeTo 3HaueHU (QyHKINY;

BblnyCKHuKU no/siyuam 603MOMCHOCMb HAyYuUmbCA:

8bINO/HSAMb MHOTOIIArOBbIe Ipeobpa30BaHusi TPUTOHOMETPUUECKUX BbIpaXKeHHH;
pewamb TPUTOHOMETPHUECKHe YPaBHEHHs], IPUMeHsIst 0COObIe TIPHeMbI 1 110/|CTaHOBKY;
pewiamb TPUTOHOMETPHUYECKHEe CUCTEMbI YDaBHEHUM.

METAIIPEIMETHBIE

PeryasTuBHbIe

BbinyckHuku Hayuamcs:

O uMeTb TepBOHaua/JbHbIe TIpeACTaBAeHUss 00 HAesX WU O METOAAaX MaTeMaTUKU Kak
YHUBEPCAJbHOM SI3bIKe HAyKW W TEXHWKH, CPeZCTBe MO/Ie/TMPOBAHUSI SIBJIEHUM U
TIPOLIeCCOB;

O BHUJETh MaTeMaTWUeCKyl0 3aJjauy B KOHTeKCTe MpOOJIeMHOM CUTyalli B JAPYTHX
JUCLIMTITMHAX, B OKpY Katolllel >KU3HY;

O HaXO[WUTh B Pa3/IMUHBIX HCTOYHHUKAX HHGOpPMAILUIO, HEOOXOAMMYIO [/ pelleHus
MaTeMaTHUeCKuX TIpobsieM, TIpeCTaB/sSTb ee B TIOHATHOW Qopme, NPUHUMATh
pellieHHe B YCAOBUSX HETMOJHOW U W30BITOUHOM, TOUHOM U BepPOSATHOCTHOMN
vH(popMaluu;

O TMOHMUMAaTb W WCMOMb30BaTh MaTeMaTHUeCcKhe Cpe/CTBa HarsiAHOCTH (rpaduku,
JUarpaMMbl, TaO/MLbI, CXeMbl W [p.) /Ui WUIOCTPAl[UM, WHTepIpeTariyy,
apryMeHTal[{u.

BbInycKHUKU No/tyuam 803MOXCHOCMb HAYUUMbCS:

O BBIABUTATH THIOTE3bI MPY pelleHnH y4eOHBIX 3a/jad, MOHMMATh He0OXOJUMOCTb MX
TIPOBEPKHY;

O TIPUMEHSITb UHAYKTHUBHBIE U eJYKTUBHbIE CIIOCOOBI PaCCy>KeHUH, BUETh pPa3IndHbIe
CTpaTeryuy pelleHus 3a/ay;

O TIOHMMaTb CYIIHOCTH aJTOPUTMHUYECKUX TIPeANUCAHWA W yMeHWe [eHCTBOBAaTh B
COOTBETCTBHH C MPe/JI0’KEHHBIM a/ITOPUTMOM;

O CaMOCTOSITeJIbHO CTaBUTh Lie/I1, BbIOWPATh U CO3J,aBaTh aJITOPUTMBI JIJIs pelleHust
yueOHBIX MaTeMaTHUeCKUX MpobJiem;



O TIIaHWPOBaTb U OCYILIECTBJSATH [eATelbHOCTb, HAmpaB/ieHHYI0 Ha pelleHuWe 3ajau
WCC/Ie/J0BaTe/IbCKOrO XapakTepa.

ITo3HaBaTe/IbHBIC
BbinyckHUKuU Hayuamcs:

v’ BBIJIE/IATH CYIIECTBEHHOE M HECYI[ECTBEHHOE B TEKCTe 3ajlaud, COCTaBJ/IsATb KPATKYIO
3aMuMch yC/I0BUS 3a/iauy;
v MOJIe/IMpOBaTh YC/IOBHSI TEKCTOBBIX 3a/jau OCBOEHHBIMH CIIOCOOaMu;
v/ yCTaHaB/MBaTh 3aKOHOMEPHOCTH W WCIIO/b30BaTh WX TIPU BBITIOJHEHUH 3aJaHHil
(MpoJo/mKaTh Psifi, 3aTOJHSTh MyCThIe K/IeTKU B Ta0O/IULle, COCTAB/ISTh
paBeHCTBA U pelllaTh 3a/jauy 10 aHaI0TuN);
v’ OCyIeCTB/IITb CHHTE3 UKMCIOBOTO BbIpaKeHHWst (BOCCTaHOBJeHHe [e)OPMHUPOBAHHBIX
PaBeHCTB), YCJIOBUsI TEKCTOBOM 3a/iau (BOCCTaHOBJIEHUE YCJIOBUSI
0 PUCYHKY, CXeMe, KDaTKOU 3arucu);
v’ KOHCTPYMPOBaTh reoMeTpruecKre (pUrypbl U3 3a/JaHHBIX YaCTeH, JOCTpauBaTh YacThb [0
3a/]JaHHOM reoMeTpPUUeCKOi (UTypbl, MbICJIEHHO /Ie/TUTh I'e0-
MeTpHUYeCcKylo (GUrypy Ha yacTy;
v’ MOHHUMaTh WHGOPMALIUIO, MTPeCTAB/IEHHYI0 B BH/E TEKCTa, CXeMbI, Ta0/IMI[bI, AOMOJIHSTh
Tab/MLIbI HeZIOCTALMMU JJAHHBIMU, HaXOJAWUTh HYKHYIO
vH(popMaryio B yueOHHKe.

BbInycKHUKU No/tyuam 803MOXCHOCMb HAYUUMbCS:

v/ pelaTh 3a/jJaud PasHbIMM CrI0cobamu;
v/ yCTaHaB/IMBaTh TPUUMHHO-C/IEJICTBEHHBIE CBSI3U, CTPOWUTH JIOTWUUECKOe PpaCCy’KieHHe,
TIPOBO/IUTh aHA/IOTUW W OCBAMBATh HOBBIE TIPUEMBI BEIUMC/IEHHH,
CTI0CcOOBI peltieHus 3azau;
v’ BeiOupats Haubosee 3(GheKTUBHbIE CIIOCOOBI BBIUMC/IEHHsS 3HAUEHHUS KOHKPETHOI'O
BBbIDAKEHUS;
v’ comocTtaBisTh WH(OPMAIMIO, TIPEACTAaBIEHHYI0 B pasHbIX Bujax, 00600maTs eé,
WCII0/Tb30BaTh MPU BBITIOJTHEHUU 3a/IaHUM, TIEPEBOIUTh MHPOPMAIIHIO U3
OJJHOTO BHW/Ia B /IPYroi, HAxXOAWTb HY)XHYIO HWH(OpMAI[MI0 B CIIPABOYHUKAX,
SHIUKIIONeUsX, IHTepHeTe.

KoMMyHHKaTHBHBIE
BbinyckHuku Hayuamcs:

v\ COTpyfHMYaTh C TOBApUIAM{ TIPH BBINOJHEHWM 3aJaHUM B Iape: yCTaHaB/IMBaTh
OuepéHOCTb J1eliCTBUM;

v’ OCYILECTB/IATH B3aMMOIIPOBEPKY;

v 0obCcykJaTh COBMECTHOe pellleHde (TpejJiaraTb BapUaHTbl, CPABHUBATb CIIOCOOBI
BLIUMC/IEHUS] WIH PellieHUs 3a/laun);

v’ 06beIUHATD MTOTyUeHHbIe Pe3y/IbTaThl;

v’ 3aj1aBaTh BOMPOCHI C LIe/ILIO ITOJYUYeHHsT HYy)KHOM HH(OPMAaIUH.

BblnyCKHUKU no/siyuam 603MOMCHOCMb HAyYuUmMbCA:

v/ yuMTBIBaTH MHEHWE TapTHEPA, apryMeHTHPOBAHO KPUTHUKOBATH [OIYIIEHHbIE OLINOKH,
060CHOBBIBaTh CBOE pellleHNe;

v/ BBINOJIHSATH CBOI0 YaCTh OOSI3aHHOCTEH B XO[ie TPYIIIOBOM paboThbl, yuuThIBasi OOIHii
TJ1aH JeMCTBUM U KOHEYHYIO Liellb;



v/ 3ajilaBaTh BOIIPOCHI C Iie/IbI0 T/IAHUPOBAHHs XO[a PeIleHHs 3a7aud, (pOpMYIMPOBaHUS
M03HAaBaTe/IbHBIX LieJiel B XO/ie MPOEKTHOM JesiTeIbHOCTH.

I'EOMETPUA
JINHHOCTHBIE

Y ebinyckHuka 6ydym c¢popmuposaHbi:

v yMeHHe SICHO, TOUHO, TPAMOTHO W3jlaraTh CBOM MBIC/IA B YCTHOW W MMCbMEHHON peu,
MOHMMAaTb CMBIC/I TIOCTaBJeHHOW 3a/laud, BbICTpaMBaThb apryMeHTalldio, TMPUBOJUTH
TIpUMepbl U KOHTPIIPHUMEpHI;

v KDUTUUHOCTb  MBIIUIEHHs, ~yMEeHWe  paclio3HaBaTb  JIOTMUECKH  HEKOPPEKTHbIe
BBbICKA3bIBaHUs, OT/IMYATh TUIOTe3y OT (aKTa;

v/ TIpe/iCTaB/IeHHe O MaTeMaTHUYeCKOW Hayke Kak cdepe ueoBEUECKOH [esTenbHOCTH, 00
Tarax ee pasBUTHS, O ee 3HAYMMOCTH [|Isl Pa3BUTHSI LIUBUIN3AL{U;

Y ebinyckHuka mo2ym 6bimb ChOpMUPOBAHDIL:

v/ KpeaTWBHOCTb MBIIIIEHHs], WHUIMATHBA, HAXOJUYHUBOCTb, AKTUBHOCTH IIPH pEIleHUH
MaTeMaTHUeCcKuX 3ajau;

v/ yMeHHWe KOHTPOJMPOBAaTb TIPOLIECC U  pe3yjbTaT yueOHOM  MaTeMaTHuecKoi
JesiTeNTbHOCTH;

v/ CrocOoOHOCTh K 3MOLMOHATIBHOMY BOCTIPUSITHIO MaTeMaTHUeCKUX OOBEeKTOB, 3asad,
pelLLeHnH, pacCy >XeHUH.

INPEAMETHDBIE

BbInycKHUKU Hayuamcsi:

- onepupoeamb TIOHATHSIMH TOUKa, TIpsiMasi, TJIOCKOCThb B TIPOCTPAHCTRE;

- u3obpasxcamb  UEpTEXKU  TPOCTPAHCTBEHHBIX T'eOMETPUUeCKHUX GUryp Ha
TIJIOCKOCTH;

- onepupoeamb TIOHATUSMHU TIapajie/lbHOCTh W TIePHeHJUKYISIPHOCTb TIPSMBbIX,
TMPSIMBIX U TIJIOCKOCTEM, IMJIOCKOCTel B TIPOCTPAHCTBE;

- onpede/isimb B3aMHOe DACTIOJIOKeHWe TIPSMBIX, TPSIMBIX U TUIOCKOCTeH,
TIJIOCKOCTEH B TPOCTPAHCTBE;

- HaxoOumb YTJIbI MeXKIY TIPSIMBIMU, TIPSIMOM U TJIOCKOCTbBIO, ABYMSI TIZTIOCKOCTSIMHU
B TIPOCTPAHCTBE;

- npumeHsimp W3y4yeHHble CBOMCTBa, TPU3HAKU TreoMeTpuueckux ¢uryp B
TIPOCTPAHCTBE B PeIIeHUH 3a/1ay;

- pacno3Hasamb OCHOBHbBIE BU/Ibl MHOTOTPAHHUKOB;

- cmpoumb CeueHHsI MHOTOTDaHHUKOB;

- 8bIUUC/ASIMb TUIOIIA/I TIOBEPXHOCTEN MHOTOIPaHHUKOB C TIOMOIIIBIO OpPMY.JT;

- onepuposamb TIOHSTHSIMH, CBS3aHHBIMU C BEKTOPaMH B IPOCTPAHCTBe.
BbinycKHUKU noayuam 803MOMXCHOCMb HAYYUMbCA:

- pewamb 3aZiaud Ha HaXOXKAEeHHEe TeOMeTPUUeCKUX BEJMUMH 10 oOpasliaM Wiu
aJropuTMam;

- npuMeHsimb [iIsl peIIeHUs] 3a7jau TreoMeTpuueckue (HakThl, €C/IA YCJIOBUS
TIpUMeHeHHs 3a/laHbl B SIBHOU dopMe;

- Oesnamb (BBIHOCHBIE) TVIOCKKE YepPTeXKH U3 PUCYHKOB 00beMHBIX (DUTYD;

- u3enekamb, WHTEPIPETHPOBATL W  MpeoOpa3oBbIBaTh  WHGPOPMALMIO O
reoMeTpuuecKux (hUrypax, rpeiCTaB/ieHHbIX Ha UepTekax;

- g1ademb MeTO/laMH U crioco0aMu pellieHHsl CTepeoMeTpUUeCcKUX 3a/ad.

METAIIPEAMETHDBIE

PeryasTuBHbIe

BbinycKHUKU Hayuamcs:

O WMeTh TepBOHAYaslbHbIe TIPeJCTaBlIeHuss 00 HesiX M O MeTo/aX MaTeMaTHMKH KakK
YHUBEpCa/JbHOM SI3blKeé HayKWM U TeXHWKH, Cpe[CTBe MOJeIMpPOBaHUS SIBJI€HUU U
TPOLIeCCOB;

O COOTHOCUTb abCTpakTHble TreoMeTpUYecKHe TOHATUS U (akTbl C peasbHbIMU
JKU3HEHHbIMU 00BeKTaMU U CUTYyaLIUsIMUY;



O WUCIO/b30BaTh CBOMCTBA IPOCTPAaHCTBEHHBIX I'eOMETPUUYeCKUX (PUIYp [/ pelleHus
3a/lau MPaKTUUeCKOro CojiepyKaHus U3 Apyrux obacTeil 3HaHUIA.

O HaxoAWTb B PA3/MUHBIX MCTOYHHKaX HH(GOpPMaLHi0, HeoOXOJUMYIO [Jisi pelleHus
MaTeMaTUueCcKuxX TpobseM, Tpe/ACTaBisSTb ee B TIOHSATHOM QopMme, TNPUHUMATh
pellieHWe B YCJIOBUSIX HEMOJHOW U W30BITOUHOW, TOUHOW U BEPOSTHOCTHOMN
vH(popMaLy;

O TOHMMaTb M MCIIO/Ib30BaTh MaTeMaTHuecKue CpeJCcTBa HaryIsggHOCTU (rpaduky,
AvarpaMMbl, Tab/muLbl, CXeMbl M [Jp.) [Ji1 WIUTIOCTpPalUy, WHTeprpeTarnuy,
apryMeHTaluy;

BbInycKHUKU NO/yYam 803MOXCHOCMb HAYUUMbCS:

O YyMeHHe BBIIBUTaTh THUIOTe3bl T[PU pEIIeHWHd yueOHbIX 3ajiau, TIOHUMATh
He00X0JUMOCTD UX ITPOBEPKU;

O yMeHHe TIPUMEHSITb WHAYKTHUBHbIE U JeJyKTUBHBbIE CITOCOOBI pacCy>K[IeHWH, BUJETb
pa3/MuHble CTPATerWH PelleHus 3a/1ay;

O TIOHMMaHWe CYIL[HOCTH aJTOPUTMHUECKUX TMPeJIMCaHui U yMEeHHe [eMCTBOBAaThb B
COOTBETCTBUH C TIPE/IJIO’KEHHBIM aJITOPUTMOM,;

O YyMeHHEe CaMOCTOSTeJbHO CTaBUTh 1[eJIM, BBIOMPATh W CO3/aBaTh aJTOPUTMBI [JIst
pelieHust yueOHbIX MaTeMaTUUeCKUX TIpob/ieM;

O yMeHUe TUIAaHMPOBaTb W OCYILECTB/STh JesTeJbHOCTb, HATlPaBJI€HHYIO Ha pelleHue
3a/1a4 UCCJIe/J0BaTeIbCKOTO XapaKTepa;

ITo3HaBaTe/1LHBbIC

BbinyckHuku Hayuamcs:

v’ BBIJIE/IATH CYIIIECTBEHHOE M HECYIeCTBEHHOe B TEKCTe 3ajlaud, COCTaBJ/IsATb KPATKYHO
3aIMch yC/I0BUS 3a/iauy;

v/ yCTaHaB/IMBaTh 3aKOHOMEPHOCTH M UCTIO/Ib30BATh UX TPH BBITIOJIHEHWH 3a/laHKH, PelliaTh
3a/jauy 10 aHaJIoruy;

v/ OCYILIECTB/ISITh CHHTE3 YCJIOBUS 3a/jaui (BOCCTAHOB/IEHHE YCJIOBHSI TI0 PUCYHKY, CXeMe,
KPaTKOW 3armch);

v’ KOHCTPYMPOBaTh reoMeTpruecKre (pUrypbl U3 3a/JaHHbIX YaCTeH, JOCTpauBaTh YacThb [0
3a/JaHHOM reoMeTprUUecKOU (pUrypbl, MbICJIEHHO [le/IUTh FTeOMeTpHUYecKyro (Urypy Ha 4acTy;

v/ CpaBHHUBAaTh U KIaCCU(PUIIMPOBATL FeOMETPUUECKHe GUIYPHI 10 3aJAHHBIM KPUTEPHUSIM;

v/ MOHMMaTh UH(POPMALIUIO, TTPe/ICTAB/IEHHYO B BU/Ie TEKCTA, CXeMbI, Tab/IUIIbI, JOMOHITL
TabIMLIBI HeZIOCTAMLMMHU JJaHHBIMU, HaXO/JUTh HY>KHYI0 UH(OpMALUIO B yueOHUKe.

BbInycKHUKU No/tyuam 803MOXCHOCMb HAYUUMbCS:

v/ MOJIe/TMPOBaTh yC/IOBUsI 33/iau Ha UepPTEKe;

v/ pemiath 3a/jauu pa3HbIMK Cr1I0CO6amu;

v/ yCTaHaB/IMBaTh TPUUMHHO-C/IEJICTBEHHBIE CBSI3U, CTPOUTH JIOTWUUECKOe PpaCCyK/eHHe,
TIPOBO/JJUTh aHAJIOTUM U OCBaUBAaTh HOBbIE CIIOCOOBI M METO/IbI PEeIleHus 3a/iay;

v’ TIPOSIBJISITh TI03HABATe/IbHYI0 MHULIMATUBY TIPH PeIlIeHHH HeCTaHapTHBIX 3a/ay;

v’ BbIOMpaTh HanboIee 3¢ PeKTUBHBIE CITOCOObI PEeIIeHNS;

v’ comocTaB/isTh WHGOpPMALMIO, TPEJCTABIEHHYI0 B pasHbIX BHAaX, 00001aTh eé,
WCIIO/Tb30BaTh TPU BBITIOJTHEHWH 3aJJAHUM, TIePEBOUTh MH(GOPMALIMIO W3 OIHOTO BU/A B APYTOH,
HaXO/JWTh HY>KHYIO0 UH(OPMALIMIO B IETCKOW HLUKIIONeAnH, VIHTepHeTe.

Ko MMYHHUKJdTUBHbIE

BbinyckHuku Hayuamcs:

v COTpyAHWYaTh C TOBAPWILAMH T[IPY BHITIOJHEHWM 3aJiaHWi B [ape: yCTaHAB/IMBATh
OUepéaHOCTb [1eHCTBUM;

v' OCYIIIeCTB/ISITH B3aUMOIIPOBEPKY;

v’ obcyXJaTh COBMECTHOe peliieHde (Tpe[JiaraTb BapUaHThI, CPABHUBaThb CIIOCOOBI
BBIUMC/IEHUS WY PeLleHUs 3a/iaun);



V' 00BbeUHATE M0/IyYeHHbIe Pe3y/IbLTaThl (MIPY pelleHU KOMOMHATOPHBIX 3a/au);

v’ 3aj1aBaTh BOMPOCHI C LIe/IbI0 ITOJYYeHHsT Hy)KHOM HH(OPMALUH.
BbInycKHUKU Noayuam 603MOH#CHOCMb HAYUUMbCSL:

v\ yuuTLIBaTh MHEHHE IMapTHEpa, apryMeHTHPOBAaHO KPUTHKOBAThb JOMYIIEHHBIE OIIHOKH,
000CHOBBLIBaThH CBOE pellleHHe;

v’ BBINOJIHATL CBOI0 YacCThb O0SI3aHHOCTEHM B X0 TPYIIIOBOi pabOTHI, YUUTBIBAs OOIIHiA
T/1aH IeUCTBUM U KOHEUHYIO 11e/lb;

v’ 3a/aBaTh BOMPOCHI C IIe/IbI0 TUIAHUPOBAHMS XOJa PeIIeHHs 3a7aud, (HOPMYIMPOBAHHS
M03HaBaTe/IbHBIX 1]e/Iel B X0/[e IPOEKTHOU JesiTe/IbHOCTH.

COJEPXAHUE OBYYEHUSA
AJI'EBPA

UYucnoBblie GYHKIUH

Onpezenenyve YncioBor (DYHKLUK U CIIOCOOBI ee 3alaHusl.

Ob6nacTb oripe/ie/ieHUs] U MHOYKECTBe 3HaUeHUH QyHKIUU.

CBoiicTBa yHKL[MU: HENPePLIBHOCTb, TIePUOJUUHOCTb, YeTHOCTb, HEUeTHOCTh, BO3pacTaHUe
U yObIBaHMe SKCTPeMyMbl, HauOojblllee W HaWMeHblllee 3HAU€HWs, OrPaHUUEHHOCTb,
BBIMYK/IOCTb, COXpaHeHHe 3HaKa. CBsi3b MeXKJy CBOMCTBaMU (DYHKLMU ee rpadukom.
OO6patHasi hyHKIIWS.

@DyHKIMM y = sin X, Y = COS X, UX CBOWCTBA U rpauKu.

[Toctpoenue rpaduka GyHKuM y = mf(x).

IToctpoenue rpaduka pyHkimm y = f(kx).

I'paduk rapmMoHUUECKOTO KosleOaHusl.

OyHKIMM y = tg X, Y = Ctg X, UX CBOMCTBA U rpauKu.

O6parHble TpuroHoMmerpruueckue GyHKUMH. OyHKIMSA y = arcsin X. OYHKIUS y = arccos X.

Oyukims y = arctg X. @yHKus y = arcctg X. [Ipeobpa3oBaHue BbIpaKeHUH, COJepKallix
oOpaTHbIe TPUTOHOMETPUUECKHe (QYHKIIH.

TQHI‘OHOMETQH'—IECKI/IE g!yHKQI/II/I. HQGOGQEBOB&HI/IE TPUTOHOMETPHUYECKHUX BBIQH)KEHI/Iﬁ

YucnoBast OKpY>KHOCTb. YHC/10Basi OKPY>KHOCTb Ha KOOPAMUHATHOW TVIOCKOCTH.
CuHHyC, KOCMHYC, TAHT€HC B KOTaHT'eHC.

TpuroHomeTpuyeckre ¢yHKLMU UMCIOBOTO apryMeHTa. PajivaHHasi Mepa yria.
TpuroHomeTrpuyeckre (GyHKLMHN YIJIOBOTO apryMeHTa.

CHHYC ¥ KOCUHYC CyMMBbI M Pa3HOCTH apryMeHTOB.

TaHreHC CyMMBbI ¥ Pa3HOCTH apryMeHTOB.

®opmyJibl TIpUBE/EHUSI.



@®opMmyiibl 4BOWHOrO apryMmeHTa. @opMyiibl MIOHWKEHNsI CTelleH!.
[Ipeobpa3oBaHue CyMM TPUTOHOMETPUUYECKUX (YHKLIMIN B MPOW3Be/IeHUS.
[Tpeobpa3oBaHue Mpov3Be/jeHU TPUTOHOMEeTPHUUeCKUX (PYHKLMI B CyMMBI.

ITpeobpa3oBanue BeipaxkeHus A sin x + B cos x K Buay C sin (x +1).
TpuroHomMerpuyecKye ypaBHeHUsl

[TpocTeiimye TpUroHOMeTpHUUYeCKHe ypaBHEHUsI M HepaBeHCTBA. [lepBbie Tpe/CTaBIeHUS O
MPOCTEeMIINX TPUTOHOMETPUUECKHX ypaBHeHUsiX. PellleHre ypaBHeHUs cos t = a. PellieHue
ypaBHeHusi sin t = a. PemleHue ypaBHeHMM tgt = a, ctgt = a. [Ipocreiime
TPUTOHOMETpUYEeCKHe ypaBHeHHs. MeTo/bl pellleHUs] TPUTOHOMETPUUEeCKUX YpaBHEHUM.
MeTtog 3aMeHbl TiepeMeHHOW. MeToj pa3nokeHUss Ha MHOXuUTend. OAHOPOAHbBIE
TPUTOHOMETpPUYEeCKHe YpaBHeHUsI.

IlpousBoaHasn

YucsioBble TIOC/IeI0BaTeILHOCTH. OrpesiesieHre UYMC/IOBOM T10C/IeZI0BATeTbHOCTH U CITOCOOBI
ee  3aganHus.  CBoiicTBa  UYMC/JOBBIX  ToOC/efoBarenbHocTeit. Ilpesen  4KMCIOBBIX
T0C/IeJ0BaTe/IbHOCTEM.

Orpepenenuve rpeziesia 110C/1eJ0BaTe/IbHOCTH. CaoiicTBa CXOZSALLMXCS
Toc/ie/joBaTelbHOCTe. BriuricsieHue TIpe/iesioB rmocsiefioBaTesbHOCTe. CymMMa 6eCKOHeUHOM
reomerpuueckoid nporpeccuu. I[pegen ¢ynkuuu. Ilpesen ¢yHKuM Ha GeCKOHEUHOCTH.
Acumnrotsl. [Ipesen ¢pyHKiMK B Touke. IToHsATHE O HerpepeIBHOCTH (QyHKIMU. OCHOBHBIE
TeopeMbl 0 HellpepbIBHBIX (yHKIMsIX. [Ipupaiienre aprymenra. [Ipupaitienve GyHKLUM.

OnpepeneHye NMpoOM3BOJHON. 3a/jauu, IPUBO/SILME K TIOHSATUIO IPoU3BogHON. OnpesieneHre
Mpor3BOJHOW. BriunciieHve mnpousBogHbIX. Popmynbl auddepeHuypoBanus. IlpaBuna
muddepentipoBanusi. AuddepenHuyipoBanyie cyioykHON (QyHKIMUA. YpaBHeHUe KacaTelbHOMH
K rpaduky ¢yHkuuu. IIprMeHeHue TPOU3BOAHOM [J/Isi HWCCeOBaHUS  (PYHKLMH.

UccnenoBanue GyHKIUE Ha MOHOTOHHOCTb. OThICKaHUWE TOUeK 3KCTpeMyma. IIpuMeHeHue
MPOM3BOJHOW /[i/IS [0Ka3aTe/lbCTBA TOXKJECTB M HepaBeHCTB. IlocTpoeHue rpadukoB

byHKUUHA.
[TpumeHeHWe TPOW3BOJHOM [JIsi HAXOXKAEHWS HAWOOMBIIMX W HaUMEHbBIINX 3HaueHWH

Be/mMunH. HaxoxkaeHrie HaubosibIllero 1 HauMeHbIllero 3HaueH!i HellpephIBHOUM (YHKI[MHU Ha
MIPOMEXKYTKe. 3a/laul Ha OThICKaHHEe HAUOO/BIINX U HAUMEHBIIIUX 3HaUeHU! BeJTUNUMH.

KoM0OHHaTOpUKA ¥ BePOSITHOCTD

[MpaBuio ymHoxeHusi. KombrHaTopHbie 3a1aun. [lepecTaHoBKY U (hakTOpPHAIbI.

Bbi60p HeckombKUX 3/1eMeHTOB. POPMYJIbI UKC/ia IIepecTaHOBOK, COUeTaHUM, pa3MellieHn .
BuHomuHambHBIe KO3 duiireHTl. @opmysia 6rHomMa HetoToHa. TpeyronsHuK [Tackars.

C]'Iy‘-laﬁHbIe COOBITHUS U X BEpPOSATHOCTH.

TF'EOMETPUA
IToBTOpeHue. (4 u)

BBepenne B crepeomerpuio (4 u)



OnemMeHTbl W BHUJbl TPeyroJbHUKOB. BrMcaHHasi, onucaHHasi M BHeBITMCaHHas
OKPY’>KHOCTH. DJIeMeHTbI U BUJIbI
YeThIPeXYTro/IbHUKOB. Y C/IOBUSI BIIMCAHUSI W OTNHCAHUS OKPY>KHOCTH. AKCHOMBI CTEPeOMeTpHH.
CnepnctBus us
akcroM. PellieHue 3a/1au Ha MpUMeHeHHe aKCHOM CTePeOMeTpPUH U UX CJie[ICTBUM.

Ob6yuarowjulicss HaQyyumcs:

1) nepeuncisSTh OCHOBHBIE (DUTYPBI B TIPOCTPAHCTBE ( TOUKA, MPsiMasi, TUIOCKOCTh);

2) opMyMpoBaTh aKCMOMBI 00 MX B3aUMHOM PAaCTO/IOKEHUH W WITIOCTPUPOBATh 3TH
aKCUOMbI TIPUMEPaMH M3 OKPY)KaroIl[ell 00CTaHOBKH;

3) NPUMEHSIT aKCUOMBI [IJIs1 0KA3aTe/IbCTBA YTBEPK/IeHUH.

Ob6yuarowjulicst noay4um 603MOHCHOCMb.:
1) yrmyOuTh ¥ pacIMpuTh 3HAHUST O TEOMETPHH;
2) COBepILIEHCTBOBAaTh KOHCTPYKTUBHBIE HABBIKH;
3) CTPOUTH JIOTHUECKYIO 1IeTIOUKY PacCy>KJeHUH, /1eflaTh BbIBO/IbI U YMO3aK/TFOUeHUS;
4) MO3HAKOMUTBLCS C UCTOPUUECKUMH CBEJIEHUSIMU TI0 TEME.

ITapanienbHOCTh NPSIMBIX M TUI0CKoOCcTel (18 u)

[TapannenbHble NpsiMble B IpocTpaHcTBe. IlapanensHOCTh NPSAMON M MJIOCKOCTH.
[TapannensHocTh MIOCKOCTeW. CKpeluBaroluecss IMpsiMble. YToa MeXAy IpsMbIMHA B
NIPOCTPAHCTBe. YTO/ MeXAy NpsSIMOM U IUIOCKOCThIO. TeTpasgp v mnapamenenunes. CeueHue
MHOT'OTDaHHUKOB.

Ob6yuarowjulicss HaQyyumcs:

1) ¢opmynupoBaTh oripefiesieHUe Tapasijie/bHbIX MPSMbIX, TVIOCKOCTeW, TPSIMON U
MJIOCKOCTH B IPOCTPAHCTBE;

2) n0Ka3bIBaTh CBOMCTBA Mapasiie/IbHOCTH;

3) HaxoUTb 00BSICHEHUE CBOMCTB Tapasyie/lbHOCTH B OKPYyKatollleM MUPE;

4) NpUMeHSITh TIPYM3HAKU Tapasiie/ibHOCTU JIJisl YCTaHOB/IeHUsT (paKTa Iapasiie/ibHOCTU
00BEKTOB;

5) CTpOuTb CeueHHWe MHOTOTPDaHHUKOB, B TOM YHWC/e, WCIO/Mb3ys CBOWCTBA
rapa’siie/ibHOCTH;

6) OOBSICHATL Kakasi UX (UTYp SIB/SIETCS TETPAd/IpoM, a Kakasi Mapasuiesiernurie/iom,
HaxO/UTb U NIPOrOBapuBaTh

3/1eMeHThl MHOTOTPDaHHUKOB, B TOM UKCJIe YTJIbl B IPOCTPAHCTBE.

7)  ¢opMynvpoBaTh  OmpeJie/ieHue  CKPELMBAaoLMXCS  MPSIMbIX,  CTPOUTH
CKpelllMBarolliiecsi TMpsiMble, (OPMYJUpOBaTh U JIOKa3blBaTh CBOMCTBA U TPU3HAKU
CKpelLMBaroLMXCS MPSMBIX.

Obyuarowjutics noayuum 603MOH#CHOCMb:
1) nnmroCcTpyupoBaTh CBOMCTBA M MPU3HAKU HA MOJEJSX;
2) OCy1IeCTBSTb KOHTPOJIb U CAMOKOHTPOJTb, HAXOAUTh CBOM OLINOKY;
3) UCI0/1b30BaTh KOMIbIOTEPHbIE TEXHOJIOTHU Ji/1s1 IOCTPOEHUS] CeYeHU I
MHOTOT PaHHUKOB;
4) CTPOUTH JIOTUYECKYHO LIelI0YKY pacCy KAeHHH, fieslaTh BbIBOZbI Y1 YMO3aK/IHOUeHUs.

IlepnieH/JUKY/IAPHOCTH NPAMBIX U IUI0CKOCcTeM. (18 u)

[Tepnien Ky nsipHbIe MpsIMble B TIpOCTpaHCcTBe. [Ipu3Hak nepreHjyuKyaIpHOCTUA NPSIMON U
riockoctu. Teopema o



Tpex IMepreHJUKY/sipax. PacCTOsHUS B MPOCTPaHCTBe. YTO/J MeXAy IpSIMOM M IUIOCKOCTBIO.
[IByrpaHHbIN yroJ.
[Ipy3Hak nepreHANKY/ISIPHOCTH IJI0CKOCTel. [IpsiMOyro/ibHbIN Napasienenumes.

Ob6yuarowjulicss HaQyyumcs:

1) dopmynupoBath oOrmpejiesieHde TepPHeHIUKY/ISIPHBIX TPSIMBIX, TIJIOCKOCTeM,
TIPSIMOM U TJIOCKOCTH;

2) dbopMyMpoBaTh U /J0Ka3biBaTh CBOWMCTBA MePIeHAUKY/ISPHOCTH reOMeTpruUeCcKUX
00BEKTOB;

3) dbopmynupoBaTh U AOKa3bIBaTh MPHU3HAKU MEPIIeHANKY/ISPHOCTH FeOMeTPUUeCKHUX
00BEKTOB;

4) OOBSACHATH TIOHATHS HAK/JIOHHOM, TPOEKIUM HAKJIOHHOM W TIepIeHAMKYJIsIpa,
WCTIONb3Ys B TOM UKCJIe, HarJisiHbIe TIOCOOUS;

5) dopMyMpoBaTh ¥ MPUMEHSITh TEOPEMY O TpPeX TepIieHUKY/ispax;

6) dbopmynupoBaTh OIpejiesieHHe ABYTPaHHOTO yIJia, CTPOMTh [ABYIPaHHBIA YTO/,
TIPUMEHSITh TIOHSTUE JBYTPAHHOTO yTJia MpH pellieHuy 3a/1ay;

7) CTPOUTDb PACCTOSIHUSI MeXKAY 00beKTaMH B IPOCTPAHCTBE U BBIUUC/ISTH HX.

Ob6yuarowjulicst noay4um 603MOHCHOCMb:

1) ucnonw3oBars KT A/ HarnsiAHOCTY M3y4aeMOro MaTepuarna;

2) IpUMEHSTh T0J/lyueHHble 3HaHUs [J1s pellleHus 3a/jau Mpo(UIbHOr0 9K3aMeHa;

3) CTPOUTB JIOTUYECKYIO LIeTIOYKY PACCYKJEeHUH, e/laTh BbIBObI U YMO3aK/IFOUeHHs,
MIPUBOJUTH NIPUMepbl U KOHTPIIPYMeEpHI;

4) pelliaTh 3a7jlauy CMEXHbIX JUCIUIIMH, C UCT0J/Ib30BaHHeM (DaKTOB CTepeOMeTPHH.

MHororpanHuku (11 u)

ITonsite MHOrOrpaHHuka. I1pusma. I1nomaae moBepxHOCTU TIpU3MeL. [Tupamupa.
[IpaBubHas U yceueHHast
nvpamu/a. [lnomans nosepxHoctu nupaMu/ipl. IlpaBuibHbIe MHOTOIPaHHUKHY.

Ob6yuarowjulica Hayyumcs:

1) ¢opmynupoBaTh ornpejeneHue TPU3Mbl M TMHPAMK[bI, Ha3bIBaTb 3/1€MEHTbI
MHOT'OTPaHHUKOB;

2) CTPOUTH YTJIbl, IJIOCKOCTH, PACCTOSTHUS B MHOTOI'PaHHUKAX;

3) 1CIo/b30BaTh CBOMCTBA U (PAKThl MHOT'OTPAHHUKOB TP PellieHU! 3a/iau;

4) vcnonb3oBath GopmMysbl 006eMOB, OOKOBOW MMOBEPXHOCTH, ITOJTHOM MOBEPXHOCTH
MHOTOTPaHHUKOB B 3a/iauax;

5) 00BSICHITb CAMMETPHIO MHOTOTDAHHHKA,

6) dbopMynMpoBaTh omnpejesieHre TPaBUJIbHOTO MHOTOIPaHHUKA, J0Ka3bIBaTh, UTO He
CyLLleCTBYeT MPaBUIbHOTO MHOTOTPaHHUKA MPU N > 6 .

Obyuarowjulicsi noayuUm 803MOHNCHOCb.
1) ucnosnb3oBatk KT fj1s1 HAarnsiAHOCTA U3yyaeMOro MaTepuaria;
2) IpUMeHSITh TI0/yueHHble 3HaHUs [Jisl pellieHus 3a[jau MpoduILHOro IK3aMeHa;
3) CTPOUTD JIOTUYECKYIO LIeTIOUKY PacCy>K/IeHWH, /lefiaTh BbIBOAbI M YMO3aK/IHOUeHMUs],
MPYUBOJUTH IPUMEPBI U KOHTPIIPUMEpHI;
4) pellaTh 3aZjauM CMEXXHBIX JUCLIUILINH, C UCII0/Ib30BaHHWEM CBOWCTB
MHOI'OTPaHHUKOB.

BexTopsl B npocTpaHcTBe. (8 u)

[MonsiTve BekTOpa B ipocTpaHcTBe. Moaynb BekTopa. PaBeHCTBO BekTOpOB. CrioxKeHue ,



BbIUMTaHUE BEKTOPOB U YMHOKE€HHE BEKTOpa Ha UMC/I0. YT0J MEX/y BEKTOpaMH.
KonnuneapHblie BekTOphl. Pa3nokeHre BeKTOpa Mo IBYM HEKOJI/TMHEAPHbIM BEKTOPaM.
KomrninanapHbie BeKTOpbI. Pa3noxkeHue 1o TpeM HeKOMILJIaHAPHBIM BEKTOpaMm.

Obyuarowjulicss Haywumcs:

1) OnepupoBaTh Ha 6a30BOM ypOBHe TIOHSITHEM JIeKapTOBbI KOOPJUHATHI B
MIPOCTPAHCTBE;

2) HaXOJUThb KOOP/JMHAThI BEPIIMH Kyba 1 MPsIMOYTO/IbHOTO TIapasuiesienuriesia
Ob6yuarowjuticst noay4um 803MOH#CHOCMb.:

1) OnepupoBaTh NOHATHSIMH [,eKapTOBbI KOOPMHATHI B IPOCTPAHCTBE, BEKTOP, MOy /b
BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAMHAThI BEKTOPA, yroJl MeXKAy BEKTOPaMH, CKaJIsipHOe
TIpOM3Be/leHre BeKTOPOB, KOJI/TMHeapHble BEKTODbI;

2) HaxO[UTb PAaCCTOSTHUE MEXAY ABYMsI TOUKAMH, CYMMY BEKTOPOB U MIPOW3BeieHre
BEKTOPA Ha YKCJ/I0, YTOJ1 MeX/y BEKTOpaMH, CKa/isipHOe MPOM3Be/leHre, pacK/laibiIBaTb BEKTOD
0 IBYM HEKOJIJIMHeapHbIM BEKTOPaM;

3) 3ajaBaTh [JIOCKOCTh ypaBHEHHEM B /1eKapTOBOM CHUCTeMe KOOp/MHaT;

4) pelaTh POCTeMIIINe 3a/laul BBe/[eHHEM BEKTOPHOTo 6a3uca

HNrorosoe nosTopenue. (7 u)

YueOHo-TeMaTHYeCKHH IVIaH
Ausredpa, 10 knacc (4 yaca B Hegesto, 140 uacoB)

Ne|Pa3fesnbl Kypca KoJ1-Bo yacos
1 |[ToBTOpEHuE 3

2 |YucnoBble QyHKIMU 10

3 |TpuroHomeTpuueckue (PyHKLIHN 27

4 |TpuroHomeTtpuyeckue ypaBHeHUs 14

5 |[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BhIPAXKEHUM 25

7 [[Ipou3BoaHas 31

8 |KombuHaTOpUKa U BePOSITHOCTh 4

9 [loBTOpEHMe 26

NTOIo 140

YueOHO-TeMaTHUECKHH T/IaH
I'eomeTpus, 10 k1acc (2 yaca B Hepiesr0, 70 yacoB)



HaumeHoeaHue pa36enoe u mem

Bcezo uacos

n/n
1. |BBexmenue 3
2.. |ITapasiebHOCTB MPSMBIX U IJIOCKOCTEN 14
3. |IlepneHAVKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN 17
4. |MHOrorpaHHUKu 18
5. |BeKTopel B IpOCTPaHCTBe 10
6. |MTOI'OBOE ITOBTOPEHUE 8
Hroro: 70

KaJIEH,E[apHO-TEMaTI/IquKOC IVIdHUPOBAHHUe

Anre6pa u Hauas1a aHaim3a. 10 kiacc
Ba3zoBbIil ypoBeHb

Bcero 140 ypokoB 3a rojj, B HefieJito 4 yaca, KOJMYeCTBO KOHTPOJIbHBIX paboT - 9

No Mara TeMa ypoKoB OcCHOBHBIE NIOHATH
ypo NpoBe/leHusl
Ka 1 dakTt
aH
1 [ToBTOpeHue. PelleHne HepaBeHCTB MeTOZ0M Ajroput™ MeT
HWHTEepBaJioB VIHTepBajoB
2 [ToBTOpeHue. PeleHvie HepaBeHCTB METOZOM Anroputm MeT
HWHTEepBaJioB VHTepBajoB
3 BxopHasi KOHTpPO/IbHAA padoTa Anroputm MeT
HMHTEepBa/ioB
Uucnosbie pyHkiun(10 yacon)
4 OnpeziesieHyre YUCIOBOM (DYHKIMU U CITOCOOBI eé Onpepenenvs
3a/laHus byHKUMH, 06/1acTH
5 OnpeziesieHre YUCIOBOM (DYHKIMU U CITOCOOBI eé onpeesieHUs
3a/laHus byHKUMH, 06/1acTH
3HAUEHUH, CII0COOBI
3a/laHust QYHKIUN
6 CaoticTBa (hyHKIMI Ornpepenenvs
7 CBoiicTBa (I)YHK]_II/Iﬁ byHKLMH, oOacTu
8 CaoticTBa hyHKIMI

ornpenaejeHus




byHKUMH, 06/1acTH
3HaYeHUH,
MOHOTOHHOCTH,
OrPaHUUEHHOCTH, H

byHKIMM, rpadguk

9 OO6patHas hyHKIMS Ob6partHast  ¢yHK
10 OO6patHasi GyHKIMS HaxoXeHue obpar
byHKIH
11 O6ob6maroiuii ypok mo teme «HucioBbie
bYyHKIN»
12 KonTposnbHasi pabora Nel no Teme «Huc/ioBbie
byHKIMn»
13 AHanu3 KOHTPOJILHOM pabOThI
I'naBa 3. Tpuronomerpuueckue pyHknmu (27 u)
14 UucioBast OKpY>KHOCTb UucioBast OKpY>KHO
15 YucnoBast OKpPY>KHOCTb KOOPJAUHATHI TOUKU
YHMCJIOBOU
OKDY>KHOCTH, [iBe
MO/Ie/T1 UMCI0BOM
OKPY>XKHOCTH
16 UuncnoBast OKpY>KHOCTb Ha KOOPZAMHATHON UucioBast OKpy»KHO
[JIOCKOCTH KOOPZAUHATBLI TOUKU
17 UuncnoBast OKpY>KHOCTb Ha KOOPZAMHATHON UHCIIOBOI OKPYIKHO
TJIOCKOCTH
18 CuHyC ¥ KOCUHYC. TaHreHC U KOTaHIeHC Ornpenenenvss CUH
19 CuHyc 1 KocvHyC. TaHreHC ¥ KOTaHIeHC KOCHMHYyCa,  TaHre
20 CuHyC ¥ KOCUHYC. TaHreHC U KOTaHIeHC KOTaHreHca
21 TpuroHomeTtpuueckye (GyHKLMU UHMCI0BOTO OcHoBHblEe  (popM
aprymMeHra TPUTOHOMETPUH,
22 TpuroHomeTpuueckre (GyHKLMU UMCIOBOTO CBOMCTBA CUH
aprymMeHra KOCHHYCa, TAHTeHCa
23 TpuroHomeTtpuueckre (GyHKLUHU YIJI0BOTO [lepeBog  rpagyc
aprymMeHra Mepbl B paJluaHHY
24 TpuroHomeTtpuueckue GyHKLUU YTI0BOT'O HaobopoT
aprymeHra
25 ®yskipyy y=SINXsinX y=CoSXCOSX  px OGnacTs onpeesieH
CBOWCTBA U FPIa(bHKIH 00/1aCTh 3HaUeHMS,
26 ®yHKIY y=SinXsinx  y=cosxcosx px MOHOTOHHOCTS,
> P e npoweryms
. 3HAKOMOCTOSIHCTBA,
CBONCTBa U rpauKu
OrpaHUYeHHOCTh
byHKIM
28 [Toctpoenue rpaduika pyHkuyu y=mf(x) [Tpeo6Gpa3oBanus
29 [Toctpoenue rpaduika pyHKIH y=mf(X) rpavKoB, pacTsiKe
rpapuka 10
OpAuHaT
30 [Toctpoenue rpaduka pyHkumu y=f(kx) [Tpeo6Gpa3oBanus
31 [MToctpoenue rpaduka GyHKIMM y=f(KX) rpaMKOB, pacTsKe

rpaduka 1o ocu
abcrucc




32 I'padvik rapMOHHUECKOTO KOieOaHus AMIuMTya, 4acT
Haya/ibHast
rapMOHHUYECKOr0
KojebaHus, U
rpaduk

33 DyHKIMM y=tg X, Y=Ctg X, UX CBOMCTBA U rpaduku Ob6nactsb oripefenieH

34 DyHKIMU y=tg X, y=Ctg X, UX CBOMCTBA U rpaduKu 06J1aCTh 3HaUeHNs,
MOHOTOHHOCTB,
NIPOMEXXYTKH
3HaKOIOCTOSIHCTBA,
OrpaHUYEHHOCTh
byHKLMM

35 O06ob6maroiii Ypok 1o Teme CBoiicTBaM  (yHK

«TpuronomeTpryeckue GyHKLAN» pellleHHWe  ypaBHe
HepaBeHCTB,
TIOCTpPOeHUe TpauK
36 KonTposbHasi pabora Ne2 mo Teme
«TpuroHoMerprueckue QyHKIHH»

37 AmHan3 KOHTPOJIbHOM paboThI

38 OOpaTHbIe TPUTOHOMETpUYeCKHe QDYHKIMU Apkcunyc,

39 OOpaTHble TPUTOHOMETpHUUYEeCKHe hYHKIUH apKKOCHHYC,

40 OO6parHble TpUroHOMeTpUYecKre QyHKIUN apKTaHTeHC,
apKKOTaHI'eHC

I'naBa 4. TpuroHomerpuveckue ypasHenus (14u)
41 [TpocrTeiilliie TpPUrOHOMeTpHUUYECKUe ypaBHeHUSI U | DopmyJibl peleHus
HepaBeHCTBa TPUTOHOMETPHUYECK
42 [TpocTeiilliie TPUTOHOMETPUYECKHE YPaBHEHUs W | YpaBHEeHWUH, JiBa
HepaBeHCTBa criocoba pereHust
43 [TpocTeiilivie TPUroHOMeTpPUUECKHWe YpaBHEHWs M | TPUTOHOMETPHYEeCK
HepaBeHCTBa ypaBHEeHHH
44 [TpocTeiilivie TPUrOHOMeTPUUECKHE YpaBHEHUSI U
HepaBeHCTBa
45 O6o6maromuii - ypok 1o Teme «IIpoctetimivie |  DoOpMyJibl peleHust
TPUTOHOMETPUYECKHEe YPaBHEHUS» TPUTOHOMETPHUYECK
YPaBHEHHWH, pelleHU
HepaBeHCTB, 0TOOP
KOpHel
46 KontponbHass paGora  Ne3 no Teme
«IIpocrenmmue TPUTOHOMeTPHUYeCKHe
yPaBHEHHUSI»

47 AHan3 KOHTPOJIbHOH paboThl

48 MeTtopbl peleHust TPUTOHOMETPUUECKUX | PermeHue

ypaBHeHWH TPUTOHOMETPHUYECK

49 MeTtopbl peleHust TPUTOHOMETPUUYECKHMX | YpPaBHEHHUI

ypaBHeHUH KBa/IpaTHBIX,

50 Metopp! pelieHus TPUIrOHOMETPUYECKUX | OLHOPOJHBIX

ypaBHEHUH pasJiokeHrem

51 Metopp1 pelieHus TPUIrOHOMETPUYECKUX | MHOXUTEIN

ypaBHeHUM

52 OO6oO1aromui ypok 1o TemMe «MeTo/bl pereHust

TPUTOHOMETPUUeCKHe YpaBHeHUs»
53 KontponbHass pabora Ned mo Teme «Metoabl

PeI€HUA TDUTOHOMETPHUYECKHX ypaBHEHI/Iﬁ»




54 | | | Ananms KOHTPOJIBLHOI PaGoTHI
I'naBab. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIPKeHHH(25 )
55 CHHYC 1 KOCMHYC CyMMBI M pa3HOCTU aprymMeHTOB dopmyabl  CUHYC
56 CHHYC ¥ KOCUHYC CYyMMbI ¥ Pa3HOCTU apryMeHTOB KOCHHyCa  CyMMBI
57 CHMHYC ¥ KOCUHYC CYMMbI ¥ Pa3HOCTH apryMeHTOB PasHOCTH  apryMeH
ripeoOpa3oBaHe
BbIp&)KEHUM
58 IIpoBepouHasi pa6oTa 3a 1-oe mosyrogue
59 AHanu3 poBepouYHoi paboTHI. DopmyJibl TaHre
TaHreHc CyMMbI ¥ Pa3HOCTH apryMeHTOB. CyMMbl ¥  pasHO
60 TaHreHC CyMMbI ¥ Pa3HOCTH apryMeHTOB apryMeHTOB
61 DopMyiibl IpUBEJeHUs [Ba npaBusia Gopm
62 DopmyJibl IPUBEIEHUST TpyBe/leHus
63 @opmynbel  gBOMHOrO  aprymeHtra. @opmysbl | Dopmyibl ABOWHOT
TIOHWKEHUSI CTeTleHU aprymeHnta. ®@opmy.
64 dopmyabl  ABOMHOTO  aprymeHta. @opmy/bl | TOHIKEHHs CTEIIeH
TIOHWKEHUSI CTeTleHU
65 @®opmyabl  JBOMHOTO  aprymeHtra.  DopmyJibl
MOHWXEeHUS CTeTNeHn
66 [Mpeobpa3oBaHue CyMMbI TPUTOHOMETpUUeCKUX | DopMyJibl
GYHKIMI B IPOM3BEZIeHKe nipeobpa3oBaHus
67 [Ipeobpa3oBaHrie CYyMMbI TPUTOHOMETPUUECKHX | CYMMBbI
¢yHKLMH B Ipou3Be/jeHHe TPUTOHOMETPHUYECK
68 [lpeobpa3oBaHue CyMMbl TPUTOHOMETPHUECKHX | (QYHKLMI B
¢byHKUMI B pov3Be/jeHHe TIpov3Be/ieHue
69 ITpeobpa3oBaHue TPOM3BeJeHUS
TPUTOHOMETPUYECKUX (PYHKLIMI B CYMMY
70 OO6obmaroiuii ypok 1o teme « IIpeo6pa3zoBanusi | IloBTOpeHue dhopmy:.
TPUTOHOMETPHUYECKUX BbIDa)KEHUI» nipeoOpa3oBaHUiA
TPUTOHOMETPUUYECK
GOYHKLIMH
71 KonTposbHasi pa6ora Ne5 mo teme «Metoabl
pelieHusi TPUrOHOMeTPUYeCKHX YPaBHEHHH»
72 AHanM3 KOHTPOJILHOM pabOThI
73 Metozps! pelleHus TPpUrOHOMeTpuYeckux | PerieHue
ypaBHeHUH (TIPO/I0/KEHHE) TPUTOHOMETPUUECK
74 MeTo/ibI pelleHust TPUTOHOMETPUUYECKHUX | ypaBHEHUM Kak
ypaBHeHUH (TIPO/I0/KeHHeE) KBaJpaTHbIX U
75 MeTtopbl pelleHus TPUTOHOMETPUYECKUX | OJHOPOAHBIX C
ypaBHeHUH (IIpOJ0J/DKeHre) npuMeHeHreM ¢op
76 MeTtozbl peLlenust TPUTOHOMETPUUECKUX
ypaBHeHu! (MpoJoJDKeHHe)
77 OO6ob6maroluii ypok 1o TeMe «MeToAbl pellieHus | PelieHue
TPUTOHOMETPHUYECKUX YPaBHEHU» TPUTOHOMETPHUYECK
ypaBHEHUH Kak
KBa/IpaTHBIX U
OZHOPOJHBIX C
rippuMeHeHreM (op
78 KonTposbHasi pa6ora Ne6 mo Tteme «Metoapl
peleHusl TPUrOHOMeTPUYeCKUX YPaBHEeHHI»
79 AHanu3 KOHTpPOJIbHOM paboThI

I'maBa Ne 7.

IIpousBopHasn (31u)

80

YucoBbie rnoc/jie0BaTe/IbHOCTU

YucoBas




81 YucnoBsle 1oCae0BaTeIbHOCTH M0C/IeI0BaTeNbHOCTS,
yjieHbl YMCJIOBOU
10C/1e[l0BaTeIbHOCTH

82 [Tpenen unMcn0BOM TOC/IeIOBaTeTbHOCTH [Ipenen uncioBou

83 [Tpenen ynMcio0BOM MOC/IEeA0BaTETLHOCTH [10C/IeJ0BaTe/IbHOCTH

84 [Tpenen GyHkiM [Tpenen dyHKIMM

85 [penen GyHKUMU

86 OrnipesiesieHre TPOU3BOHOM [TonsTre mpousBogHAs

OrnipesenieHre MPOU3BOAHOU byHKIMY, eé

87 reoMeTpUUeCKUi u
bu3UUecKui CMBICT

88 BrIuricyieHre pon3BOIHBIX Boruvcienus

89 BrruricsieHre Tpou3BOHbBIX MPOU3BOJHOU CYMMBI,

90 Brruricienne ipousBoAHbIX Ppa3sHOCTH, TIPOU3BeleHUs
Y CTeleH!

91 OuddepeHipoBaHye CI0XKHON (DYHKIUM. BbruncieHue

92 IuddepeHLiipoBaHye C/10)KHOW (DYHKLIWH. TIPOW3BOJHOU C/I0XKHOU
byHKIMM

93 YpaBHeHUe KacaTenbHOM K rpaduKy QyHKLUU OOmmuii BUJ, ypaBHEHHUs

94 YpaBHeHuUe KacaTenbHOU K rpaduky QyHKIUU KacaresbHO!

95 YpaBHeHHe KacaTe/lbHOM K rpaduKy (QyHKIMU

96 O6o0r1aroruil ypok 1o Teme «IIpor3BozHas» [TpowusBoHas, eé
reoMeTprUUYeCcKuit u
(u3nuecKkuii  CMBICIBI,
ypaBHeHHe KacaTe/bHOU
K rpaduky pyHKUMH

97 KoHTpo/sbHast pabGora Ne7 o TEemMe

«IIpousBopHasn»
98 AHanM3 KOHTPOJILHOM pabOThI
99 [IpumeHeHre TpOU3BOJHOU M1 ucciaenoBaHus | Cxema UCC/IeOBaHUs
GyHKLMM dbyHKLIMH,
100 [IpumeHeHre TIPOM3BOAHOM 11 MCC/Ie0BaHUSl | MOHOTOHHOCTD,
byHKLMN 5KCTPEMYMBI
101 [IpyMeHeHre TPOW3BOJHOW /11 WCCAe[OBAHUS
byHKLMN
102 [TocTpoeHue rpadmKoB (PyHKLMIA I'paduk GyHKLMH,
103 [Toctpoenue rpadvkoB (pyHKLMH MOHOTOHHOCTb,
9KCTPeMYMbI (DYHKLIUH
104 [IpuMeHeHWe  TIPOM3BOAHOM 17 OThicKaHus | Haunbosbliiee u
HauOOMBIIUX ¥ HAMMEHBIIMX 3HaUeHU BeJTHUNH HauMeHblllee 3HaUeHus!
105 TIpuMeHeHHe — TPOM3BOJHON  Ans  OThICKammsi | PYHKIMM
HauOOJIBIIMX ¥ HAMMEHBIIUX 3HaUeHUI Be/TMYUH
106 [IpymMeHeHre  MpPOU3BOAHOW [ OTBICKAHUS
HaWOOJIBIINX ¥ HAMMEHBIIUX 3HAUEHUH BeJTMUUH
107 [IpyumMeHeHre  TPOU3BOAHOM [  OTBICKAHUS
HauOOJIBIINMX ¥ HAMMEHBIIUX 3HaUeHUI Be/TMYUH
108 Ob6oOmaromuii  ypok 10 Teme «[IpuMeHeHne
TIPOU3BOAHOM»
109 KonrtponbHas padora Ne8 mo teme «IIpumeHeHune
MPOM3BOJHON»
110 AHanu3 KOHTPOJTbHOM paboThI
Kom0uHaTopuka u BeposiTHOCTB (4u)
111 IIpaBuno ymMHOXeHus. IlepecTaHOBKY U [TepecTaHOBKH.
dakTopHaIbl. dakTopuanbl.




112 BbI60p HECKOTBKUX 3/1eMeHTOB. BrHOMUanbHbIe bunoMuanbHbIe
K03 ULIeHTHI. K03 ULIMeHTHI.
113 CnyyaliHble COOBITHS U X BEPOSITHOCTH CnyyaiiHble COOBITHS U
HX BEPOATHOCTU
114 Pemenue 3azau o teMe «KombuHaTOprKa» CnyualiHble cOOBbITHS U
UX BEPOSATHOCTU
O6o6maromiee noBTopeHue (22u)
115 PellieHrie HepaBeHCTB U CCTeM HepaBeHCTB C OJJHOM
repeMeHHOMN
116 PellieHrie HepaBeHCTB U CCTeM HepaBeHCTB C OJJHOM
riepeMeHHOMN
117 Pemenne 3amau Ha COCTaB/IeHME MaTeMaTHUeCKOM
MOZe/In
118 Pelienue 3asay Ha COCTaB/ieHWE MaTeMaTUUeCKOu
MOZiesn
119 UncioBble GyHKIMH
120 UucioBble GyHKLIUU
121 TpuronomeTpuueckre GyHKLHN
122 ITpeobpa3oBaHysI TPUTOHOMETPUUYECKUX YPABHEHHH
123 [Tpeobpa3oBaHusi TPUTOHOMETPUUECKUX YpaBHEHUM
124 MeTozbl pellieHHsi TPUTOHOMETPUYECKHUX YPaBHEHUU
125 MeTo/ibl pellieHYs] TPUTOHOMEeTPUYEeCKHUX YpaBHEHUU
126 [Tpou3BojiHasi PyHKLMU U e€ pUMeHeHHe
127 [Tpou3BoHasi GyHKIUM U eé TIpUMeHeHue
128 HToroBasi KOHTpo/IbHasi paboTa Ne9
129 AmnHanm3 KOHTPOTbHOW paboThI
130 Peiienue 3apanuii EI'D
131 Peiienue 3apanuii EI'D
132 Peiienue 3apanuii EI'D
133 Pewienue 3apannii EI'D
134 Pemmenue 3amanuii EI'D
135 Pemmenue 3amanuii EI'D
136 Pewuenue 3apanuii EI'D
137 Pemienue 3apanuii EI'D
138 Pewuenue 3apanuii EI'O
139 Pewenue 3apannii EI'D
140 Peiuenue 3apanuii EI'D




KanenpapHo-TemaTHueckoe nilaHMpoBaHue
I'eometrpus. 10 knacc
Ba3oBbIl ypOBeHb

Bcero 70 ypoKoB 3a rofi, B HeZieJito 2 yaca

BBepenue (3 uaca) Kon. Jlata Cojiep)xaHue ypOKOB:
YPOKOB
[Ipenmet CTepeoMeTpUHU. AKCHOMBI 1y -paccMOTpeTb BOIIPOC O
CTepeoMeTpHH. TOM, uTo nusydaer
CcTepeoMeTpus;
CriepcTBYS U3 aKCHUOM. 14 -BBeCTU I1epBOHAYa/IbHbIe
TIOHAITUSL CTePeOMeTpHH;
Pelienue 3asau Ha npUMeHeHWe akKCUOM U 14 -[I03HAKOMUTH C
ux cneactBui.C.P. aKCUOMaMHU U
C/1Ie/ICTBUSIMU U3 aKCUOM
IlapanienbHOCTH NPAMBIX M IJIOCKOCTeH (16 yacos)
HapaJIJIGJILHI)Ie npsMbie B TIPOCTPAHCTBE. lu -[IOBTOPUTL OIIpeJieieHne
Teopema. rapasie/ibHbIX  MOPSAMBIX
Ha IUIOCKOCTHA U OCHOBHOE
[TapannensHOCT Tpex NpsMbIX. Jlemma. 1y CBOMCTBO MapasiiebHbIX
Teopema. MPAMBIX;
-BBECTU TIOHSAATHE
[TapannenpHOCTE MPSIMOM M TUIOCKOCTH. 1y rapasule/ibHbIX TIPSIMBIX B
[1pu3Hak. IIPOCTPAHCTBE;
-JloKasaTb TeopeMmy, uTO
Perlenvie 3a1au Ha NpuMeHeHVe NpU3HaKa 3u yepe3  /MOOYIH0  TOUKY
napasuienbHOCTU. C.P. NpOCTPAaHCTBA  NIPOXOAHUT
e[JMHCTBEHHass  MpsMas,
CkpenuBaroiyecs rnpsiMblie. [Ipr3sHak. 1y napajie/ibHasi ~ JIaHHOM,




JeMMy U TeopeMy O

Tapasie/ibHOCTH Tpex
9 ¥Yrael € coHarpaB/ieHHbIMM CTOPOHAaMH. 1u TIPSIMBIX.
Teopema. -paccMOTpeThb cyvyau
B3aUMHOI'0 PaCIIO/IOKeHUsI
10 Yron mexny npsambeiMu. PellieHue 3asau Ha 1y NPSIMOM M TIJIOCKOCTH;
HaxoXX/leHue yIJjIoB. -/l0Ka3arb Teopemy,
BBID&KAIOLIYI0  MPU3HAK
11 [TapasnienbHble IJIOCKOCTH. IIpU3Hak. 1y rapasieIbHOCTH  TIPSIMOM
Y TUIOCKOCTH
12 CBoricTBa Tapasule/ibHbIX — IIOCKOCTEM. 14
Perenue 3azmau. C.P. -BBeCTM TIOHATHe  yrIJja
MeXy NPSIMbIMU;
13 Tetpasap. Onpesenenve. CBoWCTBa. 1y
-Jl0Ka3aTthb MpU3HaK
14 [Tapannenenurief. Ornpeyenenue. 1y Napa/IIe/IbHOCTH
CsoiicTBa. IZIOCKOCTe;
15 3ajlaur Ha TIOCTPOEHKEe CeYeHU. 1y -BBECTHU [OHSITHE
TeTpas/pa,
16 O6o6menre  Tembl.  IloArOTOBKAa K 1y MapaLIe enume a;
KOHTDOJILHOM pabore.
17 KoumponbHass ~ paboma  no  meme 1y 1 Hepn
«[TapanneabHocmb NpsSIMbIX u HOSIOpst
niockocmeti»
IlepneHAMKY/IIPHOCTH NPSIMBIX U MJIOCKOCTeH
(17 gacoB)
18 IleprieHAUKYISIpHBIE rpsiMble B 1y
rpocrpaHcTse. JleMMa. -BBECTH [TOHSITHE
TepreH UKy ISPHBIX
19 Pemenve 3asau Ha NpUMeHEHHWE JIEMMBI. 1y MPAMBIX B TIPOCTPAHCTBE;
C.P.
-/l0Ka3arb JieMMy O
20 [TapasnnenbHble TIpsiMble, 1u TIepTIeH/IUKY IPHOCTH
neprneHguKyJIisipHbI€ K TIJIOCKOCTH. JBYX Tapasiie/bHbIX
= NPSIMBIX K TPeTbeun
21 IIpy3HaK neprieHAUKY/ISIPHOCTU IIPSMOU K 1y .
TIPSIMOW;
IIJIOCKOCTH.
22 Pelienue 3asau Ha NpUMeHeHUe TeopeM U 1y -Aathb Onpezeenne
TNepreHJUKYyIIPHOCTH
npusHaka. C.P. PHICHMKY AP
MpSIMOM Y TIJIOCKOCTH;
23 Teopema o npsiMoM, NeprIeHAUKY/ISPHON K 1y
- JloKa3aTb  TeopeMy,
IIJIOCKOCTH.
BBID&KAIOLYI0  TPU3HAK
24 Pelienue 3a1au Ha NpUMeHeHUe TeOpeMBl. 1y TEPHEHAMKYIAPHOCTH
TIPSIMOU Y TVIOCKOCTH;
25 PaccrosiHue OT TOUKH [0 TJIOCKOCTH. 1u
-floKasaTb  TeopeMy O
26 Teopema 0 Tpex IepneHAUKY/IsIpax. 1y 1pAMOH




TepreH UKy IIpPHOU K

27 Pemmenue 3ajau Ha NpUMeHeHHe TeopeMbl 1y JlQHHOM T/I0CKOCTH;
o 3 neprienauKyasipax C.P.
- BBECTH TIOHSITHE
28 Yron wmexay TmpsiMOM U TIJIOCKOCTBIO. 1u PACCTOSHUS OT TOUKHU JI0
Teopema. TJI0OCKOCTH;
29 HaxoxxjeHrue yrjioB Mexny TIpSIMOU U 1u -7l0Ka3aTh TeOpeMy 0 Tpex
TIJIOCKOCTBIO. TepreHuKyaspax;
30 [Byrpannbii  yron. ['pagycHas Mepa 1y -BBECTH HOHATHE
AByrpaHHoro yria. Tecr. ABYTPAHHOTO yI/la 1 €ro
JIMHEWHOT 0 yTJia;
31 [Ipy3Hak  MepneHAUKY/IIPHOCTA  JIBYX 1y
rIockocTeit. CreacTBHe. -BBECTH IOHATHE yI7ia
MeXly TUIOCKOCTSIMU.
32 [IpsiMOoyTo/IbHBIN rapa’siiesnernuries. 1u
. -BBECTU TOHSTHE
CaolicTBa.
MPSIMOYTO/IbBHOT'O
33 O6o011ieHre TeMbl. Pelienne 3ajau. 1u Tapajjie/ieruire/sia, ero
OCHOBHBIX TIOHSITHH;
34 KoumposnbHass ~ paboma no meme 1y
«ITepneHOuKynsspHocmb NpsAAMbIX u
niockocmeii»
MHororpaHHUKH
(18 yacos)
- BBECTH TOHSITHE
35 [ToHsITHe MHOTOTpaHHUKA. 306parkeHus 1u
MHOTOTPaHHUKa, ero
MHOI'OTPDaHHUKOB.
3/IeMEHTOB, BBIITYK/IOTO U
36 ['eomeTpuyeckoe Teso. [ToBepxXHOCTH Tesa. 1y HEeBBIIYKJIOTO
MHOTOIPaHHUKOB;
37 [Tpusma. Buzpel mpusm. 1y
- BBECTH TOHATHE MPU3MBbI
38 ITnomans bokoBoii U T10JIHOU 14 U ee 3JIEMeHTOB;
TOBEPXHOCTH MPU3MBI. -BBECTU MOHATHE TOJHOU
TOBEPXHOCTH TIPU3MBI;
39 Pemienue 3a7a4 Ha HaXoyKJeHHe 1y -7l0Kas3aTb ~ TeopeMy O
371eMeHTOB IpusMel. C.P. IUIOLAZM  IIOBEPXHOCTU
TIPU3MBI;
40 PerieHne 3a/1lay Ha HaxokeHue OOKOBOM 14
Y TIOJTHOM TTOBEPXHOCTH TIPU3M.
--BBeCTHU TIOHSATHE
MpaMu/bl;
-BBECTU TIOHSAATHE
TMpaBUILHOM MTUPAMU/IbI
41 [Tupamupa. Ornpegenenue. Buzpr 1u p PaMUABL,
-l0Ka3aTb  TeopeMy O
TpaMuA, M/IOUIaId  TIOBEPXHOCTH
- = NMpaMU/bl;
42 [Tnowasu OOKOBOIA v TIOJTHOM 1y A
-BBECTH TIOHsITHE
TOBEPXHOCTH MUPaMU/,. yCeUeHHOH MMpaMUIsl U
= ee 3/IeMeHTOB;
43 [IpaBunbHas nupamuza. Ceoiictea. C.P. 1u ’

- BBeCTU IIOHsATHE




44 Haxoxnenue TIOJTHOM TOBEPXHOCTHU 1u CUMMETPUYHBIX TOYEK B
MPaBWIbHOM MUPaMU/BbI. TPOCTPAHCTBE
-BBeCTU TIOHSAATHE
45 PerleHve 3ajjau Ha TIpUMeHeHHe CBOMCTB 1u TPaBUJIBHOTO
MUPaMUJBbL. MHOI'OIr'paHHHKKA,
-paccMoTpeThb NATb BUJO0B
46 YceuenHass mipamuga. PelleHne 3azau. 1u [paBUJIbHBIX
C.P. MHOTOTPaHHUKOB;
-BBeCTU TIOHSATHE
47 CuMmeTpus B MPOCTPAHCTBE. 1u CUMMETpUH
MHOI'OI'PaHHUKOB;
48 [ToHsiTve mNpaBUIBHOIO MHOIOIPaHHUKA. 14 -BBITOJIHUTD
Nx Buppl. MpakTU4eCcKue 3aJaHus
271,272
49 O/leMeHTbl ~ CUMMeTpPUM  IIPaBWIbHBIX 14
MHOI'OTPDaHHUKOB.
50 IlocTpoeHue  pasBepTOK  [PaBU/IBHBIX 14
MHOTOrpaHHUKOB. [IpakTHueckasi paboTa
51 OO6o6mienre  Tembl.  [loAroToBKa K 1u
KOHTPO/IbHOH pabore.
52 KoumposabHas ~ paboma no meme 1y
«MHo202paHHUKu»
BekTopsbl B npoctpaHcTBe (10 yacos)
53 ITousitue BEKTODaA. 19 -BBeCTU orpejeneHus
BEKTOpa B NMPOCTPAHCTBE;
54 PaBeHCTBO BEeKTOpOB. 1y -BBECTH TIOHSITHE PaBHBIX
BEKTOPOB;
55 CrnoyxeHue 1 BblumTanve BeKTopoB.C.P. 1u -pPaccMOTpeTh MpaBH/Ia
TpeyroJibHUKa
56 CyMMa HeCKOJIbKUX BEKTOPOB. 1y pPey ’
rapasuiesiorpamma
57 YMHOXeHHe BeKTopa Ha UrCJIo. 1u C/I0’KeHHS BEKTOPOB,
3aKOHBI C/IO’KEeHUS
58 KomriaHapHbele BekTOpsl. JIemma. TecrT. 1y
-paccMOTpeTh NpaBua
59 [IpaBusio napasnenenuriesa. 1u YMHOKeHHUST BEKTOPA Ha
60 Pasznoxxenue BeKTOopa o TpeM 1y HHE0;
HeKOMIL/IaHapHBbIM BeKTOpaM. -paccMoTpeTh NpHU3HAK
KOMIL/IaHaPHOCTH
61 O06o01ieHue. PemeHne 3azau. 14
M A BEKTOPOB,
-ll0Ka3aTb  TeopeM 0
62 KoHmponbHass ~ paboma no meme 1u A peEMY
B pas/io)KeHUH BeKTopa I10
« »
eKmopbl 8 NPOCMpPAHCMeae TPEM BeKTOpaM;
IloBTOpenue. Pemenue 3aga4 (6 yacos)
63 [TapanienbHOCTh MPSIMBIX W TIJIOCKOCTEN B 1u
MPOCTPaHCTBe.
CoracHO ypOoBHIO
64 ITeprieHAUKYJIIPHOCTD MPSIMBIX " 1y




TJIOCKOCTeM B MPOCTPaAHCTRe.

00yueHHOCTH yUaluxcst

65 PerieHue 3a/lau Ha HaxoykJeHWe OOKOBOM 1y
Y TIOJTHOM MTOBEPXHOCTH TIPU3M.

66 PemmeHvie 3ajjau Ha NpUMeHeHHEe CBOWCTB 14
NMMpaMHUbl W HaxoXKJeHWe TOJHOW U
OOKOBOI TTOBEPXHOCTH.

67 BekTopsl B TIpOCTpaHCTBeE. 1u

68 HMmozoseass koHmpoabHass paboma 3a Kypc 14
10 knacca

69 [ToBTOpEHME

70 IToBTOpEHUE
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