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IosicHuTeNLHAA 3aNINCKA

Pabouas mporpamma no matemaTrke 6a3oBoro ypoBHs s 10 — 11 kmaccoB coctaBieHa
B COOTBETCTBUHM C TpeOOBaHHIMH (PenepabHOTO TOCYAapCTBEHHOrO 00pa3oBaTEeNbHOTO
CTaHJapTa CPeAHEro o0Iero o0pa3oBaHus HA OCHOBE IPUMEPHBIX MPOTPAMM:
1. Anrebpa u Hayana marematudeckoro aHanuza. COopHuk paboumx nporpamm. 10—11
KJIacChl: yue0. rmocooue s yuuTenei obmeoOpa3oBaT. opranu3aiuii: 6a30BbId U yriTyoll.
ypoBHH / [cocT. T. A. Bypmuctpoa]. — M.: [Ipocsemenue, 2016.
2. Teomerpus. COopuHuk paboumx mnporpamm. 10—11 kmaccel: yudeO. mocoOue st
00111e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BeIi W yriayomn. ypoBau / [cocT. T. A.
bypmucrtposa]. — 2-e uzn., nepepad. — M.: [IpocBemenue, 2018.

OOydeHue maTeMaThke Ha 0a30BOM YpPOBHE HaNpaBjieHO Ha (OpMUpOBaHHUE OOIIIEH
KyJbTYpbI, YTO CBSI3aHO C Pa3BUBAIOUIMMH M BOCIUTATEIBHBIMH LEIsIMU 00pa3oBaHUs, C
CollManM3aluel JUYHOCTH ¥ CaMOONPEICICHUEM JalbHEHUIIero >KU3HEHHOTO MyTH
CTaplIeKIacCHUKa. M3yueHue maremMaTMKH Ha 0a30BOM YpOBHE CTaBUT CBOEH LENbIO
OBJIAJICHUE LIEJIOCTHOM CUCTEMOM MaTEMaTUYECKUX 3HAHUI, KOTOpas HEOOX0auMa KaKIOMY
KyJIbTYPHOMY 4YEJIOBEKY, IUIAHUPYIOLIEMY MPOJOJDKUTh O0pa3oBaHHEe B 00JacTsX, He
CBSI3aHHBIX C MATEMAaTUKOM.

N3yuyeHne MareMaTHKM B CTapileil IKoJie Ha 0a30BOM YpPOBHE HAIPaBJeHO HA
AOCTHIKEHHE CJIeTYIOIIMX Lesen:

- OBJIQJICHUE CHUCTEMOM MaTeMaTHYECKUX IMOHATHI, OCHOBHBIX (hOpMYJI, 3aKOHOB M METOJIOB,
M3y4yaeMbIX B OCHOBHOHM  00IeoOpa3oBaTelbHONM IIporpaMMe CpeaHero  OOIero
00pa3oBaHus;

- OCO3HAHHUE POJIM MATEMATHUKU B OINMCAHWUUA W HCCICHOBAHUU PEAIBHBIX MPOLECCOB U
ABJCHUN, (PopMHUpOBaHUE TMPEJACTABICHUN 00 WUAEIX W METOJaX MaTEeMaTUKHU;
MPECTABICHUE O MATEMAaTUUECKOM MOJICIIMPOBAHUH M BO3MOKHOCTSX €r0 MPUMEHECHMUS;

- OBJIQJICHWE MATEMaTUYE€CKOW TEPMHUHOJIOTUEN U CUMBOJIMKOW, MOHATUSMHA U HPUHIUIIAMHA
MaTEMaTHUYECKOT0 J0Ka3aTe/ILCTBA;

- CO3JIlaHH€ YCIOBHM I (POPMHUpPOBAHMS YMEHHS BBIJIBUTAaTh THIIOTE3bI, JOTHUYECKH
000CHOBBIBATh CYXKJICHUS, TIOHUMATh HEOOXOUMOCTD UX TTPOBEPKH;

- (opmupoBaHHME YMEHHUS BBINOJHATH TOYHBIE U TNPUOIMIKECHHBIC BBIYUCICHUS
npeoOpa30BaHUE YUCIOBBIX M OYKBEHHBIX BBIPAKCHHUH, pellieHne YpaBHEHUM U HEPABEHCTB,

170:¢ CHUCTEM,; peleHue TEKCTOBBIX 3a1ad; UCCIICIOBAaHNE byHKIMI
-[IOHUMAHHUE BEPOATHOCTHOIO XapakTepa  OKPYKAIOLIEr0 MHpA; YMEHHE OLICHUBATh
BEPOSTHOCTH HACTYIUIEHUS COOBITHI B MIPOCTEUIINX CUTYyalUsIX;

-popMUpOBaHUE CHOCOOHOCTH NPUMEHITh NPUOOPETEHHbIE YHUBEpCAIbHbIE Y4eOHbBIC
NEUCTBUS IJI pEeUIeHUs 3a/1a4d, B TOM YMCIIE 3a7a4 MPUKIAIHOTO XapakTepa, U3 CMEKHbIX
y4eOHBIX NMPEAMETOB,

-pa3BUTHE CHOCOOHOCTEN M300pakaTh IUIOCKHE W IPOCTPAHCTBEHHBIE I'€OMETPUUYECKHE
burypel, UX KOMOMHAIMH; YTEHHWE TEOMETPUUECKUX YEpTEeXEH; ONMUCAHUE CBOWCTB
reOMeTpUYEeCKUX QUryp, uX KOMOMHAIIUKA;



-pa3BUTUE JIOTUKH, MPOCTPAHCTBEHHOTO BOOOPAKEHUSA, AITOPUTMUYECKOM KYIbTYPHI,
KPUTUYHOCTH MBIIUICHUS] Ha YpPOBHE, HEOOXOJIMMOM JUIsl MPOAOJIKEHUST 0Opa3oBaHMs B
o0macTsx, He TPeOYIOIINX CHEIHATN3UPOBAHHON MaTeMaTUYECKOM MMOATOTOBKH.

3agayaMu JaHHOIO Kypca fABJISIIOTCH:

-pa3BUTHE U COBEPIICHCTBOBAHHWE TEXHUKH anreOpanyeckux MpeoOpa3oBaHU, pelIeHus
ypaBHEHUH, HEPABEHCTB, CUCTEM;

-CUCTEMAaTUYECKOE HM3YYEHUE CBOMCTB I€OMETPUYECKHX TEJI B MPOCTPAHCTBE, PA3BUTHE
IPOCTPAHCTBEHHBIX MPEACTABICHUM  y4YallUXCSA, OCBOECHHE CIOCOOOB  BBIUMCIEHUS
MPAKTUYECKA BAXKHBIX T'€OMETPUYECKUX BEIWYMH W JaJbHEHIIEE Pa3BUTUE JOTHYECKOTO
MBIIUICHUS YYAIINXCS;

-cUCTeMaTh3alisd MW  pacUIMpeHHe CBEACHUHM O (QPYHKIUAX, COBEPIICHCTBOBAHHE
rpauuecKkux yMeHUM;

- 3HaKOMCTBO C OCHOBHBIMHU HJ€IMHU M METOJIaMHU MaTeMaTHYEeCKOro aHajiu3a B oObeMme,
NO3BOJIIIOILIEM  MCCIEAIOBAaTh  d3JEMEHTAapHble (QYHKIMM W  peuiarb, MPOCTEHUIINE
reoMeTpuyeckue, (GU3ndecKkre u Apyrue NpuKiIagHble 3a1a4uu;

-popMHpOBaHUE CHOCOOHOCTH CTPOMTh M HCCIEAOBATh MPOCTEHIIME MaTeMaTHYECKHUE
MOJIEJIV NP PELIEHUH TPUKIIAJAHBIX 337a4, 33/1a4 U3 CMEKHBIX TUCLUHUILINH.

Hacrosimas nporpamma cocrasiieHa Ha 276 yacoB (B 10 kiacce — 140u4., B 11kiacce -
1364.) B COOTBETCTBHM C YyYEOHBIM IUIAHOM JIMLEAd U KAJIEHJAPHBIM y4€OHBIM rpauKOM,
ABJIAETCS] MPOrpaMMOil 0a30BOr0 YpOBHsI 00y4Y€HHUs U paccuuTaHa Ha 2 roja oOyudenus. Ha
U3y4eHHE Kypca maTeMaTthkd Ha 0azoBom ypoBHe B 10-11 kmaccax orBoautcs 4 4 B
Henemo. Ero coctaBHBIME 4acTsIMHM SIBJISIFOTCS J[Ba MOAyJsA: «Anrebpa W Hauaia
MaTemMaThueckoro aHanuza» U «l'eometpus». Ha usyuenue moayns «Anredpa v Hauyana
MaTEMaTUYECKOT0 aHaJIM3a» OTBOJAUTCS 2,5 y4eOHbIX yaca B Henento (87 ypokoB B roj B 10
kiacce u 85 — B 11 knacce), Ha u3yuenue moayis «I'eomerpusi» - 1,5 gaca B Hepenmto (53
ypoka B roq B 10 kimacce u 51 ypok — B 11 kiacce).

Jia peanu3zanuu JaHHOW MPOrpaMMbl UCHOJB3YIOTCS CIEIYIOIINE y4eOHO-METOIUYECKUE
KOMILJIEKTHI:

-AnmumoB II.A., Konsrun KO.M., TkaueBa M.B. u ap. Marematuka: anrebpa v Havana
MaTEMaTUYeCKOro aHalau3a, reoMeTpus. Airedpa U Hadaja MaTeMaTU4YecKoro aHaimsa. 10-
11 knaccel. YueOHUK Jy1si 00111€00pa30BaTeIbHBIX OpraHu3amuii. bazoBbiit U yriryOneHHBIN
YPOBHH

-lllabynun  M.U., Tkauea M.B., ®émopoa H.E. u np. Anrebpa u Hayana
MaTeMaTH4eckoro ananusa. Juaaktuyeckue wmarepuanbl. 10ximacc.  ba3oBwii  u
yIIyOJIEHHBIN YPOBHHU.

-Txkauea M.B., ®émopoBa H.E. Anre6pa u Hauama MaTeMaTHUYeCKOTO aHaJIM3a.
Temaruueckue Tectsl. 10kmacc. ba3oBblil v yriay0ieHHbIN YPOBHHU.

-dOénopoBa H.E. U3zydenne anrebpbl m Hauyan maremMaTHdeckoro aHanuza. Kaura s
yuurens. 10-11 kiaccel.

-lllabyaun M.U., Txauea M.B., ®émopoBa H.E. m ap. Anrebpa u Hadana
MaTeMaTH4eckoro ananusa. Jugaktuueckue wmarepuanbl. 1lkmacc.  ba3oBweii  u
yrayOJeHHbIN YPOBHHU.

-TkaueBa M.B. AnreOpa u Havajla MaTeMaTHYECKOrOo aHajlu3a. TeMaTHu4ecKHe TEeCThl.
1 1knacc. ba3oBslii 1 yriyOJaeHHbBIA YPOBHHU.



-Atanacsa JI.C., byry3oB B.®., Kagomuer C.b. u np. Marematuka: anre6pa u Hayajia
MaTeMaTH4YeCKoro aHaiausa, reomerpus. l[eomerpusa. 10-11 xkmaccel. Y4eOHUK s
0011e00pa3oBaTeabHbIX Opranu3anuid. ba3oBblil v yriay0IeHHbIN YPOBHH.
-3uB b.I'. Jlunaktnueckue matepuaisl. 11kmacc. ba3oBblil 1 Tpo(HIbHBINA YPOBHHU.
-3uB b.I'. lunaktnueckue matepuansl. 10kaacc. ba3oBbiit U mpopMIbHBIN YPOBHHU.
-I'mazkoB 1O.A., FOguna M.M., Byry3oB B.®. I'eomerpus. Pabouas Terpanp. 10kiacc.
bazoBblit 1 MpOPUIBHBIN YPOBHHU.
-byry3oB B.®., I'mazkoB lO.A., IOgquna U.U. T'eomerpus. Pabouas Terpanp. 11kmacc.
ba3oBbIii 1 TpoGUIBHBIN YPOBHH.
-Caaksn C.M., byry3oB B.®. N3yuenue reometpuu B 10-11 kiaccax. Kaura gis yaurens.
Hcnonb3yemblie TEXHOJIOTHH, METOAbI M (pOPMBI padOTHI
[Ipu peanuzanuu JaHHON MPOTPAMMbl UCHOJIb3YIOTCS 3JIEMEHTHI CIEAYIOIINX TEXHOJIOTHIA:
JUYHOCTHO OpPHUEHTHpPOBaHHOE oOydeHue, auddepeHimpoBaHHoe o0ydeHUe, oOydeHue ¢
npumenennem NUKT.
MeTtonbl 00OydeHus
l. Knaccudukanus no iCTOYHUKY 3HaHUA:
=  (CloBECHBIE
» Harmsiaaeie
= [IpakTnueckue
Il.  Knaccudukamus no xapakrepy YIIJI
*  OOBACHUTENBHO-UIUTFOCTPATUBHBIM
* JIpobieMHOE U3TI0°)KEHNE 3HAHUI
* YacTUYHO-TIOMCKOBBIN (IBPUCTUUECKUI)
= HccnenoBarenbckui
=  PenponyKTUBHBIN
I1l.  Knaccudukanus mo joruke
®* VHAYKTUBHBIN
= JlenyKTUBHBIN
=  Amnamoruu
JI1st npOyKTUBHOM pabOTHI 1O JAHHOW MPOrpaMMe CIEeIyeT BHICTPauBaTh YPOKH C YUETOM
peanu3aluyd CHUCTEMHOTO, IIEJIOCTHOTO MOAXOAA, JJI 3TOr0 MPUMEHSIETCS ONTHUMAalIbHOE
COUYETaHHUE METOJOB, CPEACTB U PopM 00yUEHHUS.
®opMbl pabOTHI
K naubonee nmpuemiaeMbiM popMam OpraHu3aluy y4eOHbBIX 3aHATUN MO0 MaTEMATUKE MOXKHO
OTHECTH:
-Ypoxk-nekuus. IIpenmnonararoTcsi COBMECTHBIE YCHIIUS YUUTENS U YUYEHUKOB JUIS PELICHUS
o0111e# mpoOIeMHON ITO3HABATEILHON 3a/1a4H.
-Ypok-tipaktukyM. Ha ypoke ydwammecss paboOTalOT HaJ pa3IUYHBIMH 33JaHUSIMU B
3aBUCHMOCTH OT CBOEH MOATOTOBIEHHOCTH. Buabl paboT MOTryT OBITh CaMBIMH Pa3HBIMU:
NMCbMEHHBIE HCCJIEIOBAHUS, PEIICHUE pa3IMYHbIX 3a/1ad, MNPAKTUYECKOE INPUMEHEHHE
Pa3IMYHBIX METO/I0B penieHus 3aaady. KoMOMHUpOBaHHBINM YPOK MPEANosaraeT BbIIOJIHEHHE
paboT U 3aJlaHU pa3HOTO BHUJIA.
-Ypok peuieHus 3anad. BoeipabaTbiBalOTCs y yyaluxcs YMEHHsI M HaBbIKUA pEHICHUs 3a/iay
Ha ypOBHE 00s3aTEIBHON U BO3MOXKHOM MOJATOTOBKE.



-Ypok-tect. TecTtupoBaHME MPOBOJUTCA C UENbIO JUATHOCTHUKKA NPOOETOB 3HAHUIA,
KOHTPOJISl YPOBHS O0YYEHHOCTH Y4allluXcs, TPEHUPOBKU TEXHUKE TECTUPOBAHUS.

-Ypok - camocTtosTensHas pabora. [IpenmararoTcst pasHbie BUABI CAMOCTOATEIBHBIX PadoT.
KoHTposab JOCTHMXEHUS YYEHHMKAMH YPOBHS TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCYIIECTBIIAETCS B BHJIE€ TEKYLIEr0O M HMTOIOBOIO KOHTPOJS B CIEAYIOIIMX
dbopmax: KOHTPOJIbHAS paboTa, TECT, CAMOCTOSATEIbHAS padoTa.

I[lnanupyembie pe3yabTaTbl 00yUYeHUs.

N3yueHne maTeMaTHMKU B CTapliedl IIKOJe [aeT BO3MOXKHOCTh YYallUMCSl JIOCTUYb
JMYHOCTHBIX, METANpEeIMETHBIX W MPEIMETHBIX pPe3yJbTaTOB. JIMYHOCTHBIE PE3YJbTAThI
00€CleunBalOT  IIEHHOCTHO-CMBICJIIOBYIO ~ OPUEHTAIMI0  YYalllUXCsA,  YCTAaHOBIICHHE
YUYaIIUMHUCS CBSI3U MEXKY YUYCOHOU JeATEIHbHOCTHIO U €€ MOTHUBOM.

K auunocmmuvim pezynomamam ocBOeHUs CTapIIEKIACCHUKAMU TPOTPaAMMBbl OTHOCSITCSI:
-C()OPMUPOBAHHOCTH TMPEACTaBICHU 00 OCHOBHBIX 3Tamax HCTOPUU MaTEeMaTHYECKOM
HAyKH, COBPEMEHHBIX TCHACHIIMAIX €€ Pa3BUTHS U MPUMEHEHUS,;

-cOPMUPOBAHHOCTh MOTPEOHOCTH CaMOpeau3alli B TBOPYECKOW JICSATEIBHOCTH,
BBEIPKAIOMIASICS B KPEATUBHOCTH MBIIIUICHHS, WHUIMATUBE, AKTHBHOCTH TPU PEIICHUU
MaTeMaTHYECKUX 3ajady;

-yMEHHUE KOHTPOJIMPOBATH MIPOIIECC U PE3yJIbTaT yUeOHOM MaTeMaTUYECKOU JIEATEIIbHOCTH;
-CLIOCOOHOCTh K HMOIIMOHATBHOMY H JCTETUYECKOMY BOCIHPHUSTHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIIEHUI, PACCYKACHUII;

-HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MJAIIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBarenbHOM, OOIECTBEHHO TMOJIE3HON, y4eOHO-UCCIIEeI0BATEIbCKON, MPOEKTHON U
JIPYTUX BUAAX ACSTEIHHOCTH.

Memanpeomemnbsle pe3ynvmamal OCBOCHUS OCHOBHOM 00111€00pa30BaTEIbHON MPOTPaMMBI
JOJDKHBI 00ECTIeYNBATh:

-C()OPMUPOBAHHOCTH NMEPBOHAYAIBHBIX MPEACTABICHUN 00 HIEIX M METOAaX MaTeMaTHUKH
KaKk 00 yHMBEPCAJIbHOM S3bIKE HAYKHM U TEXHUKH, CPEICTBE MOJCIUPOBAHUS SIBJICHUN U
IPOLIECCOB;

-YyMEHHE BHJICTh MaTEMaTHYCCKYIO 3aJady B KOHTEKCTE MPOOJIEMHON CHUTyaIluu B JIPYTHUX
JTUCITUTIIMHAX, B OKPYIKAIOIICH KU3HHU;

-YyMEHHE PacIio3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3BIBAHMSI, OTIMYATh THIOTE3y OT
dakTa; yMEHHE NMPUMEHATh WHIYKTUBHBIC U JACTYKTHUBHBIC CIIOCOOBI PACCYXACHUH, BUACTh
pa3JIMYHbIC CTPATETUHN PEIICHU 3a/1aY;

-yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOH W NMHCHMEHHOW pEUH,
MOHUMATh CMBICII TIOCTABJICHHOW 3a/ladyd, BBICTPAWBATh aPryMEHTAIIMIO, TPUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI;

-yMEHHUE HAXOJWTh B PA3IUYHBIX UCTOUYHHUKAX MH(POPMAIIUIO, HEOOXOIUMYIO JJISl PEIICHUS
MaTeMaTUYECKUX MPOoOsIeM, U MPEACTABIATh €€ B HY>KHOHU (opme;

-IIPUHUMATh PEIICHUE B YCJIOBUSX HEMOJHOW M W30BITOYHOM, TOYHOM W BEPOATHOCTHOM
uHdopmaIuy;

-yMCHHE TIOHMMAaTh M HWCIOJIb30BaTh MaTeMaTHYECKUE CPEJCTBA HArisaHOCTH (Tpadwukw,
JTUarpaMMBbl, TaOJUIIBI, CXEMBI | JIP.) JUIS HILTIOCTPAIMi, MHTEPIIPETAIlid, apTyMEHTAIUN;
-YMEHHE BBIJBUTATh TUIIOTE3bI NP PEIICHUH YYCOHBIX 3a/7a4 U TIOHUMATh HEOOXOIUMOCTh
WX MMOATBEPKICHUS ITyTEM JI0Ka3aTeIbCTB;



-[IOHUMAHNE CYUIHOCTU aJrOPUTMHYECKUX MPEANUCAHUM W YMEHUE [EHCTBOBaTh B
COOTBETCTBHUM C PEMIOKEHHBIM aJITOPUTMOM;

-yMEHHE CaMOCTOSATEIBHO BBIOMpPATh M CO3[aBaTh AJITOPUTMBI JIA PEIICHUS Y4eOHBIX
po0em;

-yMEHHE IIAaHUPOBATh U OCYIIECTBIATh AEATEIbHOCTh, HAIIPABICHHYIO HA PEIICHHUE 3a]ay
UCCJIEI0BATEIBCKOrO XapaKTepa;

-YyMEHHE I[UIAHUPOBaTh W OLEHUBATH pE3YyJbTaThl JESATEIBHOCTH, COOTHOCHUTh HUX C
NOCTABJICHHBIMH LIEJSIMU W KM3HEHHBIM OIBITOM, ITyOJIMYHO MPEACTABIATh €€ pe3yJIbTaThl,
B TOM 4YHUCJIE U C WCIOJIb30BAHUEM CPEJICTB HMHPOPMALUOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH.

IlIpeomemmnvie pezynomamsl Ha 0a3060M YpOGHe TIPOSIBIIOTCA B 3HAHUAX, YMCHUSX,
KOMIIETEHTHOCTSIX, XapaKTEPU3YIOIINX YPOBEHb OCBOCHHS OOYYAIOIIMMUCS COACPIKAHUS
ydeOHoro npeamerta. B urore o0yuaromuecst 10JKHBIL:

-BJIaJIeTh 0A30BbIM MOHATUIHBIM aINIapaToM;

-XapaKTepU30BaATh CUCTEMY KOMIUJIEKCHBIX YUCEN,

-laBaTh oOIpeJeeHus, (OpMyJIUpoBaTh CBONCTBAa KOpHEH, CTemneHel, jorapudmos,
TPUTOHOMETPUUECKUX (PYHKITHUIA;

-IPOU3BOJIUTH TOKIECTBEHHbBIE TPEOOPA30BAHMS, BEIUUCIIATH 3HAUECHHSI BBIPAKEHUH;
-pelmaTh ypaBHEHHS, HEPABEHCTBA C paJuKajaMHu, CTENEHSIMH, JorapupMaMu U
TPUTOHOMETPUUECKUMHU (PYHKIIMSIMU B HECJIOXKHBIX CIIy4asX (C NPUMEHEHHEM OJHOM-IBYX
(dbopMy 1/MiK 3aMEHbI IEPEMEHHOM ), B TOM YHUCJIE MPU PEIICHUH MPAKTHYECKUX PACUETHBIX
3aJ1a4 U3 OKPY’KaIOLEro MUpa U U3 00JIaCTU CMEXHBIX JTUCLUILINH;

-[IPUBOJUTE NPHUMEPHI PEANBHBIX SBJICHUM M IPOLIECCOB, B TOM YHUCIE IEPUOAMYECKUX,
KOJIMYECTBEHHBIE XaPAaKTEPUCTUKH KOTOPHIX OMHUCHIBAIOTCA C IOMOIIbIO (DYHKITHIA;
-MCNOJIb30BaTh TOTOBBIE KOMITBIOTEPHBIE TPOTPAMMBI JUIsl WILTIOCTPALMU 3aBUCUMOCTEN;
-ONpeeNsITh 3HaueHue (PYHKIMH [0 3HAYEHUIO apryMeHTa; U300pakaTh Ha KOOPAUHATHON
IJIOCKOCTH TpaduKu 3aBUCUMOCTEH, 3aJaHHBIX OINWCaHWEeM, B TaOnu4HOUW ¢dopme u
dbopMyI0ii; ONUCHIBaTH CBOWCTBA (PYHKUMHA C ONOPOM HaA TpaduKu; MNEepeUUCIiaTh H
WJUTIOCTPUPOBATH, UCIOJIB3Ys IPAPUKH, CBOMCTBA OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA;
-COOTHOCHTbH PEAJIbHBIE 3aBUCUMOCTH U3 OKPYXAIOIIEH KM3HU U U3 CMEXHBIX JUCIUIUINH C
37eMEHTapHbBIMU (DYHKIMSAMHU, JI€1ast BBIBOABI O CBOMCTBAX TAKUX 3aBUCUMOCTEM;
-00BSCHATHh Ha MpUMEpax CyTh METOJOB MAaT€MAaTHYECKOrOo aHalu3a JJIi WCCIEAOBaHUS
(GYyHKUMA M BBIYUCIEHMS IJIoOmaned Quryp, OrpaHM4eHHbIX TrpapukamMu (yHKINH;
BBIYHCIIEHHE 00BEMOB B IPOCTEUILIUX CIIy4asiX; HAXOAUTh MPEEibl MOCIEI0BATEIbHOCTEN B
MIPOCTEUIINX CITyYasiX;

-OOBSICHATH TEOMETPUYECKUH U (PU3WYECKUNA CMBICT TPOU3BOAHON; TOJIB30BATHCS
TaOJIMIIaMU TIPOU3BOJHBIX M WHTEIrpPajoB, MPaBUIAMH HAXOXACHUS MPOU3BOIHBIX CYMM,
IPOU3BEIAECHUS U YAaCTHOT'O; MOJIb30BAThCSl OHATHEM MPOU3BOAHON MTPU ONMCAHUU CBOMCTB
¢GyHKIIMM (MOHOTOHHOCTB, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS);

-[IPUBOJUTH NPUMEPHI IPOLIECCOB U SIBJIEHUM, UMEIOIINX CIyYalHbIN XapakTep; HAXOIUTh B
NPOCTEUIINX CUTYAIUsX M3 OKPYXKAIOLIEH >KM3HU BEPOATHOCTh HACTYIUICHUS CIIy4allHOIO
COOBITHS; COCTABIATH TAOIUIBI paclpe/iesieHUs BEpOSITHOCTEH;

-OCYIIECTBISITh HHPOPMALIMOHHYIO NTepepadOTKy 3aJauH, MepeBos UHMOPMAIUIO Ha S3bIK
MaTE€MaTUYECKUX CHMBOJIOB, MPEACTaBIAS COAEpKallUecs B 3a/ladyaX KOJIMYECTBEHHbIE



JaHHBIE B BUE GopMyI1, TaOIuL, rpadMKoOB, TMarpaMM, U BBIIIOIHATE OOpaTHbIE IEHCTBUS C
1EJIBI0 U3BJICUeHHS HHDOopMauu u3 Gopmyi, Tadaull, rpaduKoB U ap.;

-MCXO/JIsl U3 YCIIOBUS 3aJ1a4M, COCTABJIATH YMCIOBbIE BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U
HAXOJUTh 3HAYCHHUS NCKOMBIX BEITHYNH;

-u3naraTh U OGOPMIISTH PEUICHHE JIOTHYECKH TIOCIEeI0BaTeIbHO, C HEO0OXOIUMBIMU
MOSICHEHUSIMU;

-HCTIONIb30BaTh S3bIK CTEPEOMETPHM JJisi OMHCAHHUS OOBEKTOB OKPYXKAIOIIETO MUpA; -
MPUBOJUTH MIPUMEPHI PEATBHBIX OOBEKTOB, MPOCTPAHCTBEHHBIC XAPAKTEPUCTUKU KOTOPBIX
OMHCHIBAIOTCS C TOMOIIBIO T€OMETPUUYECKUX TEPMHUHOB M OTHOIICHHM (MapalijieIbHOCTH,
NEePHEHANKYIIPHOCTH, PABEHCTBA, MOJ00US, CHMMETPHUN );

-UMETh MPEACTaBICHUE O MHOTOTPAaHHUKAX U TeJlax BPAIlEHUs; paclo3HaBaTh Ha YEPTEkKax
U MOJENAX IUIOCKHME M TPOCTPAHCTBEHHBbIE TI'E€OMETPUYECKHE (QUTYPBl, COOTHOCUTH
TpEXMEpPHbIE OOBEKTHI € MX ONHCAHUEM, YEPTEeKaMH, HN300pAKEHUSIMH; -]1aBaTh
onpeneneHus, GopMyIHpoOBaTh CBOMCTBA MHOTOTPAHHUKOB U TEJ BPAIlICHUS;

-BBITIOJHATH TEOMETPUICCKUE TTOCTPOCHUS;

-WJUTFOCTPUPOBATh  METOJbI  MApaJUIENbHOTO, TMEPHEHANKYISIPHOTO U  IICHTPAIBHOTO
MIPOCKTUPOBAHNS,

-CTPOUTD MPOCTEHIINE CEUCHUS TEOMETPUUECKUX TET;

-MCCIIEIOBATH U OMUCHIBATH MMPOCTPAHCTBEHHBIE OOBEKTHI;

-yMeTh HCIMOJL30BaTh CBOMCTBA IIJIOCKUX M TMPOCTPAHCTBEHHBIX (UTYP, METOJbI
BBEIYHCIICHUSI WX JIMHEHHBIX AJIEMEHTOB W YIJIOB, (DOPMYJIBI ISl BBIYMCIICHHS IUIONIAICH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX (GUTYp, (DOpMyINbI, I BBIYKCICHUS OOBEMOB
MHOTOTPaHHUKOB U TeJl BpaIlCHUS;

-BBIUUCIISATh JUIMHY OTpe3Ka MO KOOpJAMHATAM €ro KOHIIOB; BBIUMCISATH KOOPIUHATHI
CepeIuHbl OTPE3Ka,

-OlEPUPOBATh C BEKTOPAMU: HAXOJUTh CYMMY W Pa3HOCTh JIBYX BEKTOPOB, 3aJIaHHBIX
reOMETPUYECKU, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aIaHHOTO BEKTOPA HA YHUCIIO;
-HaxOJUTh IS BEKTOPOB, 3aJaHHBIX KOOPAMHATAMHU: JUIMHY BEKTOpPa, KOOPIUHATHI
NPOM3BENIEHUSI BEKTOpa HAa YHCIIO, BBIYUCIATH CKAISIPHOE MPOU3BEIECHHUE BEKTOPOB; -
MPEJCTaBIISITh BEKTOP B BUAC TUHEHHON KOMOMHAIINY TPEX BEKTOPOB, PACKIIAIBIBATH BEKTOP
10 TPEM HEKOMILJIAHAPHBIM;

-IPOBOJIUTH JOKA3aTeIbCTBA TEOMETPUUECKUX TEOPEM; MPOBOJUTH MUCHMEHHBIC U YCTHBIC
JIOTHYECKHEe 0OOCHOBAHMSI IPU PEIICHUH 33/1a4 Ha BHIYUCIICHUS U JOKA3aTEIbCTBO;
-MCTIOJIb30BaTh B OTHOIIICHUH T€OMETPUICCKUX (PUTYP TOTOBBIC KOMITBIOTEPHBIC TPOTPAMMBI
JUISL TIOCTPOCHMSI, TPOBEJACHUS HKCIIEPUMEHTOB U HAOMIOJEHWI Ha IUJIOCKOCTH U B
IPOCTPAHCTBE;

-MOJICJIUPOBAaTh M3MEHEHHE CBOHCTB TE€OMETPHUYECKUX OOBEKTOB B JHMHAMHKE, B
3aBUCUMOCTH OT U3MEHEHHS TTapaMeTPOB.



Conep:xanue Kypca

Mooyns «Anzeopa u nauana anaiuzay

1./leicTBUTEIBLHBIC YHCIIA.

Harypanenpie u 1nensle uucna. PannonHanbHble uucna. MppanuonanbHble 4uHCIa.
MHOXECTBO  JIEMCTBUTENBHBIX 4YHCEI. Moaynap JEUCTBUTENBRHOrO uucia. Meron
MaTeMaTUYeCKOM MHAYKUWU. YHCIOBbIE (PYHKIMU U YUCIOBasl OKPYXHOCTh. OnpeneneHus
yuciaoBor ¢GyHkmmu, obpatHOM (QyHKIMU. CriocoObl 3agaHUs YHUCIOBBIX (YHKIMA U UX
CBOMCTBa. 3HAKOMCTBO C MOJEJISIMHU «UYHCIOBAsi OKPYKHOCTB» U «YUCIOBAask OKPYKHOCTh Ha
KOOPJIMHATHOM TUIOCKOCTWY. 2. TpUroHomMeTpuyeckue QPyHKIUH.

CHHyC, KOCMHYC KaK KOOPJAMHAThl TOYKU YHCIIOBOM OKPYKHOCTH, TAHT€HC U KOTAHTEHC.
Tpuronomerpuueckne (GYHKIUMA YUCIOBOTO apryMeHTa UM CBSI3U MEXIy HUMHU.
Tpuronomerpruyeckre (PyHKIIMM YIJIOBOIO aprymMeHTa, paguaHHas mepa yria. OyHKIuu
y=sinx, y=cosX, uX cBoiicTBa u rpaduxku. Popmynbl npuBeneHus. llepuoguuHocTb
byHkuuii y=sin x, y=cosx. (Cxatue u pactsikeHue rpaduka ¢GyHKUUNA, Tpaduk
rapMOHHUYECKOro KojiebaHus. DyHKUMU y=tg X, y=ctg X, HUX CBOHCTBa U TpaPUKH.
[TapamnenbHplii TEPEHOC, CUMMETPHUS OTHOCHUTEIIBHO OCEd KOOPAMHAT M CHUMMETpUS
OTHOCUTEIBHO  Hayala KOOPJAWHAT, CHUMMETPUS  OTHOCUTEIBHO  NpPSIMOM  y=X.
Tpuronomerpuueckne YpaBHEHUS. IlepBoe IIPECTaBICHUE 0 peLIeHUn
TPUTOHOMETPUUECKUX YPABHEHH M HEPABEHCTB. APKKOCUHYC U PEIIEHUE YPaBHEHUS COS X
= a, apKCUHYC U pEIlEHUE YPaBHEHHUA SIN X = a, aPKTaHI€HC U PEILICHUE YpaBHEHUS tg X =
a, APKKOTAaHI'€HC M pEIICHWE YypaBHEHUs ctgx= a. PemeHue TPUTOHOMETPUYECKHUX
YPaBHEHUN METOJOM BBEIECHHUS HOBOW nNepeMeHHOW. OIHOpPOAHBIE TPUTOHOMETPUUYECKHE
ypaBHeHus1. [IpeoOpazoBanuie TPUrOHOMETPUYECKUX BhIpakeHU. CUHYC U KOCUHYC CyMMBbI
U pPa3HOCTU apryMEeHTOB. TaHT€HC CyMMBbI Pa3HOCTH apryMeHTOB. Dopmylibl JIBOMHOTO
aprymeHTa, (GopMyJibl  TOHWXKEHUS  cTeneHu. @DopMylbl  TOJOBUHHOTO  yTJa.
[IpeoOpa3zoBaHust CyMM TPUTOHOMETPUYECKUX (PYHKIIUN B MPOU3BEICHUE U MPOU3BEICHUS B
cymMmy. BrbIpaxkeHne TPUTOHOMETPUYECKUX (PYHKIUMHA Yepe3 TaHTeHC TOJIOBUHHOTO
aprymenTa. lIpeoOpa3oBanue BblpaxkeHuss A sin x + B cos x k Bugy C sin(x+t).
[IpeoOpa3zoBaHus MPOCTENIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN.

3.IIponsBogHas. UunciaoBbie MOCIENOBATENHHOCTH (OTpeeICHUE, MapaMeTphbl, CBOHCTBA).
[lonatue mpenena  mocieqoBaTebHOCTU  (HA  HATJIAIHO-UHTYUTHBHOM  YPOBHE).
Cy1iecTBOoBaHuE Mpejiesia MOHOTOHHON OrpaHUYeHHOM MOCIeI0BaTeIbHOCTH (TIpocTeime
CJIy4au BBIYHMCIICHUS MPEIEIIOB MOCIEI0BATEIbHOCTH: JJIMHA OKPY>KHOCTH U TUIOLIAAb Kpyra
KaK Mpelesbl MOCIeI0BATEIbHOCTEN; BBIUNCIEHUE CYMMbl OECKOHEYHOW I€OMETPUYECKON
nporpeccun). Ilpenen ¢pynkuum Ha 6eckOHEUHOCTH U B Touke. [loHsITHE O HEMPEPHIBHOCTH
dbynknuu. [pupamenue aprymenTta, npupamienue GyHkimu. OnpeneraeHue mpou3BOIHOM:
3aa4yd, NOPHUBOAAIIME K T[OHATHIO TMPOU3BOJIHOM, OIpPEACIICHHE IPOU3BOJHON, €€
TEOMETPUUYECKUA U (U3HUECKUI CMBICT, aJITOPUTM OTHICKAHUS TMPOU3BOJAHON. Beruncienue
MPOU3BOAHBIX: (popMynbl W mpaBwia audepeHITupoBaHus. Y paBHEHNUE KacaTeNIbHOU K
rpaduky dbyakuuu. [IpousBoaHsie 00paTHON GYHKIIMKA W KOMITO3UIIMK JTAHHOW (YHKIIUU C
nuHeliHoU.  [IpuMeHeHue TPOU3BOIHOM ISl HCCleAoBaHUs (DYHKIUNA: HCCIIeI0BaHUE
(GyHKUMA HAa MOHOTOHHOCTH, OTBICKAHHME TOYEK HJKCTPEMyMa, IOCTPOEHHE TIpaduKoB
byukiui. OTbickaHue HauOOJBIIUX U HAUMEHBIITUX 3HAYCHUN HENpephIBHON (DYHKIIUU HA
IPOMEXKYTKE, 3aJaud Ha OThICKAHWE HAWOOJBIIUX W HAUMEHBUIMX 3HAYEHUW BEJIMYUH.
[Tpumepsl UCHOJIB30BaHUSI TPOM3BOJHOM JII HAXOXKIACHUS HAWIYyYIIEero peleHus B
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IPUKJIAJAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKHX, 3a1adax. HaxoxxaeHune ckopoctu
JUIS TIPOLIECCa, 3aJaHHOTO (POPMYJION WU TpapuKOM.

4.CtenienHas ¢yHkius [loHsSTHE KOPHS N-CTENEHU U3 JEHCTBUTENHHOrO 4ucia. OyHKIUH
y=h X, UX cBoicTBa U rpaduxu. CBoiicTBa KOpHs n-cteneHu. [Ipeodpa3oBanus BeIpakeHUH,
coaepxkamux pagukaibl.  O0001IeHHME TOHATHUS O TMoKazarene creneHu. CTeneHHbIe
dbyHkIMM, ux cBoricTBa u rpaduku. S.I1lokazarensHas u norapudmudeckas GyHKIUA.
[TokazarenpHast (QyHkuusa, ee cBoiictBa u rpaduk. [lokazarenbHble YypaBHEHHS.
[ToxazarenbHble HepaBeHcTBA. [loHsTHE Jorapudma. Oynkuus y = logx, ee cBoiicTBa U
rpaguk. CpoiictBa sorapupmoB. Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue
HepaBeHCTBAa. llepexox K HOBOMYy ocHOBaHuIO Jorapupma. JuddepeHunpoanue
NoKa3aTelbHOM U Jorapugmuueckoit pyHkuuil. 6. KomiuiekcHble yncia.

KomnuiekcHble uncna u apupMeTHdecKkue omnepauuu Haj HUMU. KoMiiekcHele yucia u
KOOpAMHATHAs IUIOCKOCTb. TpuUroHOMeTpuyeckas (opma 3alMch KOMIUIEKCHOIO YHCIIa.
KoMriekcHble 4Kclla W KBaJpaTHBIE ypaBHEHMsS. Bo3BeleHHE KOMIUIEKCHOIO YHCIa B
creneHb. M3Bieuenrne KyOM4ecKoro KOpHs U3 KOMILJIEKCHOTO YUCIIA.

7.KomOuHaTopuKa u BEpOSITHOCTb.

[IpaBuna ymuoxenusi. IlepecraHoBku u (axTtopuanbl. BbelOOp HECKOIBKHX 3JIEMEHTOB.
bunomuaneubie ko3ppunnenTsl. CaydaliHble COOBITHS U UX BEPOSITHOCTH.

8.Ilpsimple W TIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE TOHSTHS CTEPEOMETpHH (TOUKa,
npsiMasi, MIOCKOCTb, IPOCTPAHCTBO). [IoHATHE 00 aKCMOMAaTHYECKOM CHOCO0E MOCTPOEHUS
reomerpuu. Ilepecekarommuecs, napauiesibHbIe U CKPEIIMBAIOIIMECS NPSIMBIE. YTOI MEXKIY
IPSIMBIMH B IIPOCTpAaHCTBE. [IepreH IuKyIIpHOCTD NPSAMBIX.

9.[lapaynenbHOCTh UM NEPIEHIUKYIAPHOCTD MPSMOM M IUIOCKOCTH, MPU3HAKK U CBOICTBA.
Teopema 0 Tpex mepneHAMKyJspax. IlepneHauKyyssp M HaKJIOHHBIE K IUIOCKOCTH. YTOII
MEXY MPSIMOM U IUIOCKOCTHIO.

10.ITapannenbHOCTD MIOCKOCTEH, MEPIEHIUKYIISIPHOCTD MIJIOCKOCTEH, MPU3HAKU U CBOMCTBA.
JIByrpaHHbIil yroJj, JUHEWHBIM Yrojg JBYIPaHHOro yria. PaccrossHue OT TOYKM 110
IJIOCKOCTU. PaccrosiHre OoT mpsMOM 10 INIOCKOCTH. PaccrosHne Mexay INapasulelIbHbIMU
I0CKOCTAMU. PaccTosiHre MEXy CKPEIMBAIOIIMMUCS TPSIMBIMH.

11.MHororpaHHuKH.

Bepumnel, peOpa, rpann MHOrorpaHHuka. Pa3BepTka. MHororpanusie yribl. Beimykibie
MHOTOrpaHHuku. [Ipu3ma, ee ocHoBaHue, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTb.
[Ipsimas u HakyoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Ky6. [lupamuna, ee
OCHOBaHHE, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. TpeyrojbHas NUpaMuja.
[IpaBunbHas nupamuzaa. YcedeHHas nupamunaa. [loHsTHe 0 CUMMETpUM B IPOCTPAHCTBE
(uenTpanbHasi, oceBas, 3epkanbHasi). CeueHHs] MHOTOrpaHHUKOB. IlocTpoeHue cedeHuid.
[IpencraBienre O NpaBUIBHBIX MHOTOTPAaHHMKAaX (TETpas’ap, KyO, OKTa’ap, AOJEKa’ap,
HMKOCadIp).

12.BexTopsl.

Bekropel. Moayns BekTopa. PaBeHCTBO BEKTOpPOB. CJ0KEHHE BEKTOPOB U YMHOKEHUE
BEKTOPOB Ha uyucio. KosmmHeapHble BeKTOpbl. PasnoxkeHne BekTopa IO JABYM
HEKOJUIMHEApHbIM  BekTopaM. KoMiuiaHapHele BeKTOpbl. PasnmoxeHne mno  Tpem
HEKOMIUIaHAPHBIM BEKTOPAM.

13.Metoa koopAMHAT B TPOCTPAHCTBE.
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Koopaumnatel TOYkM © KoOpaWHATHI BekTopa. CKalspHOE MpOU3BEACHHE BEKTOPOB.
VYpaBHenne miockoctu. Bmwxkenus. [IpeoOpa3zoBanue mogo0us. YTIbl MEXIY MPSIMBIMH H
IUIOCKOCTSIMU. PaccTosiHre MexXay AByMsI TOYKaMH, OT TOYKH JI0 TNIOCKOCTH.

13.1{unuHap, KoHyC, map.

[lonstne munuuapa. [lnomans moBepxHoctu 1wmuHapa. [lonste konyca. Ilnmomanb
MMOBEPXHOCTH KOHyca. YceueHHbIH KoHyC. Cdepa u map. YpaBHenue chepsl. Bzanmuoe
pacnionoxenue cepsl u wiockocT. KacarenpHast minockocTs k chepe. [lnomans cepsl.
14.06nemslI Te.

OObeM mpsMOyTONBHOTO Tapajuienenunena. OO0beMbl TPSIMON TPU3MBI U IWIIMHIPA.
OOBeMbl HAKJIOHHOW TPHU3MBI, MTUpaMHIbI U KoHyca. O0beM mapa W IUiomanb cheps.
OOBeMBI MapOBOTO CETMEHTA, IMIAPOBOTO CIIOS M IMIAPOBOTO CEKTOPA.

11



TEMATHYECKOE IIJTAHUPOBAHMUE.
Moayib «AJiredpa 1 Ha4YaJIa AHATIN3).

No | Tema paznena B TOM YMCJIE
/T
2
E
5 2
2 g =
s | B E| 28
: 8 Elg|els
s | &5 & 28|38
¥ S| BE|B | M|~
10 knacc
1 | JleficTBUTENbHBIC YHCIIA 8 4 |2 |1 |1
2 | CrenenHast GyHKIUs 12 |4 |6 |1 |1
3 | IlokazarenpHas QyHKITISA 10 (4 |4 |1 |1
4 | Jlorapupmuueckast yHKIus 14 |16 |6 |1 |1
5 | Tpuronomerpuueckue HoOpMyJibl 18 |19 |7 |1 |1
6 | TpuroHomerpuyeckue ypaBHEHUS 14 (4 |8 |1 |1
7 | Tpuronomerpuyeckue QyHKIIUU 8 4 12 |1 |1
Pezepn 3
Htoro 87 |35 |35 |7 |7
11 xnacc
8 | IlpomsBoanas u e€ reomerpuyeckmii cmpica |16 |5 |9 |1 |1
9 | IlpumeHeHue mpou3BOAHOM K uccienoBanmto |12 |5 |5 (1 |1
byHKIUH
10 | UnaTerpan 10 (5 |3 |1 |1
11 | KomGunaTopuka 10 (5 |3 |1 |1
12 | DneMeHTBI TEOPUH BEPOSITHOCTEH 11 |6 |3 |1 |1
13 | Cratuctuka 8 |3 |3 |1 |1
Peseps 18
Htoro 85 |29 |26 |6 |6
Bcero 172 (64 |61 |13 |13
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Moayasb «I'eomerpus»

No | Tema paznena

B TOM 4YHCIJIC

n/m
s
e o
S =
? 5
) 2| 9
/M O =
= o 5 an) -
AL
2|z 2l &8
s | & & 23|38
Y I S IBE | E| X~
10 kiacc
1 | AKCHOMBI CTEpEOMETPHUH U UX CIEJICTBHUS 3 |2 |1
2 | [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH 16 |19 |3 |2 |2
3 | [lepneHAUKYISIPHOCTD MPSAMBIX m|l7 (10 |14 (2 |1
IIJIOCKOCTEN
4 | MHOTOTpaHHUKHU 12 |7 |2 |2 |1
Pezepn 5
Htoro 53 |28 |10 |6 |4
11 knacc
5 | Bektopsl B mpoCcTpaHCTBE 6 3 |2 1
6 Merton  koopauHat B mpoctpanctBe. (11 |5 |3 (2 |1
JIBYOKEeHUs
7 | Hununanap, KkoHyc, map 13 (6 |4 |2 |1
8 | O6bEMBI TEN 15 |7 |5 |2 |1
Peseps 6
Hroro 51 |21 |14 |6 |4
Bcero 104149 |24 |12 |8
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TemaTu4yeckoe NJIAHNPOBAHUE C YKA3aHUEM OCHOBHBIX BH/0B Y4eOHOI JeATeILHOCTH
U (popM opranusanuu y4eOHbIX 3ausaTuil B 10 kiacce.

Ne | Tema ypoka n | OCHOBHBIC BU/IbI yaeOHoi | Dopmbl
n/m S | IeATENBbHOCTH OpraHu3aIuu
< .
o y4eOHBIX 3aHATUN
)
o]
=
Q
0]
>
=
=
S
~

1 | Uensie u|l |Haxomute cymmy OeckoneuHo | becena. Jlexuus
palHOHAJIbHbBIE yOBbIBaIOMICH TEOMETPUYECKON | YPOK OTKPBITUS
YHCJIA. MIPOTPECCHUH. [IepeBoaUTH | HOBBIX 3HAHUM.

2 | HetictButenpHbl |1 | OECKOHEUHYIO  MEPUOAMYECKYIO | YPOK TMOBTOPEHUS
€ YKca. JIpoOb B OOBIKHOBEHHYIO JpOOb. | U 0000111eHN .

3 | beckoneuno 2 [IpuBonuth mnpumepsl (1aBaTh | KoMOMHUpOBaHHBIN
yObIBaromias ONpeJeNieHNe) apu(PMETHUECKHUX | YPOK.
reoMeTpuyecKas KOpHEN HarypalbHOUW cTeneHu. | CaMocTosTenbHas
IPOTPECCHSL. [TpumeHsATh npaBUia OEHCTBUH ¢ | paborTa.

4 | Apupmernueck |1 | pagvKagaMu, BBIPAKEHHUAMH CO | YPOK —
15071 KOPEHb CTENCHSMU C  pPalMOHAJIBHBIM | IPE3CHTAIUS.
HATYPaJIbHON nokaszaresieM npu BbluucieHusax | KontpoiasHoe
CTEICHH. U TIPe00pa30BaHUAX BRIPAKEHUN | 3aHSATHE

5 | Crenenb cll
JIEUCTBUTEIILHBI
M IOKa3aTesieM

6 | IIpeo6pazoBanu |3
€  CTENEHHBIX
BBIPAKECHUU

7 | CrenenHas 2 |Ilo rpadukam CTEIIEHHBIX | YPOK OTKPBITHS
byHKIIHSA, ee GyHKIMiA (B 3aBHCHMOCTH OT | HOBBIX 3HaHMH. YPOK
CBOICTBA 51 MOKa3aTelisl CTENEHU) OMMUCHIBATH | OBTOPECHUA H
rpaduK. UX CcBOHCTBA (MOHOTOHHOCTD, 00600IIeHHS. 5

8 | BzaumHo 3 | OrpaHUYEHHOCTS, y&THOCTD, | KOMOMHMPOBAHHBIH

. YPOK.
oOpaTtHbIe HEUYETHOCTD). Ctpouts
Ypok — npe3eHTanus.
GyHKIHU. CXEMAaTUYECKH rpadux
. KontponsHoe
9 | PaBHOCuIBHBIE |2 | CTCIICHHOH byHKIIN B
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YPaBHEHUSL.

10

PaBHOCHIIBHEIE

HEPaBEHCTBA.

11

Hppanmonansx
bI€ YPABHEHUSA

3aBUCUMOCTH oT
MPUHA/JICKHOCTH MoKa3aTess
crenieHd (B aHAJUTHYECKOM
3alUCH paccMarpuBaeMoun
(GyHKIMH) K  OAHOMY U3
paccMaTpUBaEMBbIX YUCTIOBBIX
MHOXECTB (NpU  MOKa3aTelsx,
MpUHAAJIEKAITIX MHO>XECTBY
HEeJIbIX  YuCel, TMpu  JIIOOBIX
JEUCTBUTENLHBIX TOKAa3aTeNsuX) U
IIEPEUUCIIATh eé CBOWCTBA.
[IpuBOAUTH MPUMEPHI CTEIIEHHBIX
GbyHKIUH (3aJaHHBIX C TTOMOIIBIO
bopmybl WIN rpaduka),
00J1a1aroMx 3aJaHHBIMA
CBOMCTBaMU (Hanpumep,
OTPAaHUYEHHOCTU).  Pa3bscHAITH
CMBICII NIEPEUYHCIICHHBIX CBOWCTB.
AHaM3upOBaATH IIOBECHUE
GyHKUIMIA Ha Pa3JIMYHBIX
ydacTkax OOJacTH OmpeJeeHUs.
Pacno3naBath PaBHOCHJIbHbBIE
npeoOpa3oBaHus,
npeoOpa3oBaHus, MPUBOJIAIIUE K
YpPaBHEHUIO-CIEJACTBHIO. Pemiarh
MPOCTEUIINE  UPPALMOHAIIBHBIC
YpaBHEHUH. PacrnioznaBath
rpaukd U CTPOUTH TpaduKu
CTEMICHHBIX (YHKIIMH, UCTIOJIb3Ys
rpadonoCTPOUTENH, n3y4yaThb
CBOMCTBa  (yHKUMH 1O  UX
rpadukam. BrinonHsATh
npeoOpa3oBaHus rpadukoB
CTEMEHHBIX GbyHKIIMIA:
NapajijIeIbHbINA IIEPEHOC.
[IpuMeEHATh CBOWMCTBA CTENEHHOU
byHKIMHA npu pelIeHun
NPUKIAIHBIX 3aJad W 3ajaad
MTOBBILIEHHOMW CIIOKHOCTH

3ansTue. becena.
Jleknus.

TecT.
[IpakTnueckoe
3aHATHE.

12

AKCHUOMBI

CTePEOMETPUH

13

Hexoropeie
CJIEICTBUS
aKCUOM

u3

[TepeuncriaTh OCHOBHBIC (UTYPHI
B IMPOCTPAHCTBE (TOYKa, MpsmMas,
IJIOCKOCTh), (POPMYIUPOBATH TPH
aKCMOMBI 00 HMX B3aHMHOM
PaCIOJI0KEHUN 51
WJUTFOCTPUPOBATh OTH aKCHOMBI

becena. Jlekmus

Ypok OTKPBITHS
HOBBIX 3HaHUMU.
YpOK NOBTOPEHUSA
51 000011eH .
KoMOuH1pOoBaHHBIM

15



npuMepaMu U3
00CTaHOBKH

OKpYyXarouien

YPOK.

Ypok —

IIPE3EHTALUS.
KontponrHoe
3aHATHE.

14

[TapannenbHbIE
psIMbIE B
IIPOCTPAHCTBE

15

[TapannensHOCT
b OpAMOM U
IIJIOCKOCTH

@opMynUpOBaTh  ONPEACICHUE
napasuieIbHbIX MPSIMBIX B
MPOCTPAHCTBE, POPMYIHPOBATH U
JIOKa3bIBATh TEOPEMBI 0
napasuieIbHbIX MPSIMBIX;
OOBSACHATb, KaKHe€ BO3MOXHBI
ClIy4yau B3aMHOI0
PacCIOJIOKEHUS PSAMOU 151
IUIOCKOCTH B MPOCTPAHCTBE, H
OPUBOAUTh  WUIIOCTPUPYIOIINE
IPpUMEPBl U3  OKpY)KaroUen
00CTaHOBKHY; (bopMyIMpOBaTH
ONPENICIICHAE napayyieIbHbIX
IPSIMOM " IIJIOCKOCTH,
dbopMynupoBaTh U JIOKa3bIBaTh
YTBEPKJIECHUS O IMAPALIETBHOCTH
MPSIMOM U IJTIOCKOCTH (CBOMCTBA U
IpU3HAK); pelarh 3a7adyd Ha
BBIYKCIICHHE W J0Ka3aTeIbCTBO,
CBS3aHHbBIE co B3aUMHBIM
pacmoyIOKEHUEM  MPSIMBIX U
IIJIOCKOCTEN

Ypok OTKPBITHUA
HOBBIX 3HAHUM.
Ypok MOBTOpEHUS
5 000011eH .
KomOunnpoBaHHBIN
YPOK.

KontponsHoe
3ausaTue. becena.
Jlekmust.
[IpakTaeckoe
3aHATHE.

16

CxkpemmBaronm
ecsl IpsIMbIe

17

Yroxa MEXKITY
PSMBIMH

OOBACHATS, BO3MOKHBI
ciy4yau B3aHMHOTI'O
PacCoJIOKCHHUS JBYX TMPSMBIX B
MPOCTPAHCTBE, W  IPUBOIUTH
WUTFOCTPUPYIOIITHE IPUMEPHI;
dbopMyIMpOBaTh  ONpPEACIICHUE
CKPCIIUBAIOIIHUXCS MPSMBIX,
dbopMyIMpOBaTh M JOKA3bIBAThH
TEOPEMY, BBIPAKAIOIIYIO MMPU3HAK
CKPEIIMBAIOIINXCS TPSIMBIX, H

KaKHe

TEOpEMY 0 TUIOCKOCTH,
NPOXOIAIIEH 4Yepe3 OAHY U3
CKPCIIMBAIOIIUXCS  TMPSIMBIX U

MapajlyIeJIbHOW JPYrou NpsIMOW;
OOBSACHATHb, KaKue JBa Jiyuya
HAa3bIBAIOTCSl COHAIPaBJIECHHBIMH,
dbopMynupoBaTh M JIOKa3bIBaTh

Ypok OTKPBITUS
HOBBIX 3HAHUM.
Ypok noBTOpEHUS
u 000011eHuS.
KomOnHupoBaHHBIi
ypok. KoHTposbHOE
3aHATHE. becena.
Jlexuus.
[IpakTrueckoe
3aHSTHE.
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TEOpeMy 00 yraax C
COHAITPABJIICHHBIMH  CTOPOHAMU;
OOBSCHATH, 4YTO  HAa3BIBACTCS

YTIIOM MEXAY MEPECEKAIOINMUCS
OpSIMBIMU M yIJOM  MEXIY
CKPELIMBAIOIIMMHUCS — MPSAMBIMU;
pemarh 3a/1a4d Ha BBIYHMCIICHUE U
JIOKa3aTeNIbCTBO, CBSI3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM JIBYX
IPSIMBIX U YTJIOM MEX]Y HUM

18

[TapannenbHbIE

IINTOCKOCTH

dopMynUpoBaTh  OMpEICIICHHE
napajieIbHbIX MJIOCKOCTEH,
dbopMynIupoBaTh M J10Ka3bIBaTh
YTBEPXKJEHUSI O TMPU3HAKE U
CBOMCTBax IapajuIesIbHBIX
IUIOCKOCTEH, HCIIOJIL30BaTh JTH
VTBEPKICHUS TIPU  PEIICHUHN
3a/a4y

Ypok OTKPBITHUSA
HOBBIX 3HAHUM.
Ypoxk nOBTOpEHUS
5 000011eH .
KoMOuHupoBaHHBI
YPOK.

Ypok —
MPE3EHTALIUSL.
becena. Jlekuns.
[IpakTrueckoe
3aHATHE.
KonTponsHoe
3aHSATHE.

19

Terpasap

20

[Tapanenenune

A

OOBSICHSTB, Kakas dburypa
HA3bIBAETCS TETPAdAPOM M Kakas
napajuielenune oM, MOKa3bIBaTh
Ha 4YepTekax U MOJENsIX UX
AIIEMEHTBI,  K300paXkaTb  3TH
burypsl Ha PUCYHKAX,
WUTIOCTPUPOBATH € UX MOMOILBIO
pazNuyHble CIIy4al B3aHMMHOIO
PaCIIOI0KEHUS MPSIMBIX u
IUIOCKOCTE B  INPOCTPAHCTBE;
dbopMyIMpoBaTh U JOKA3bIBAThH
YTBEPXKIACHUS 0 CBOMCTBAx
napajienenunena;  OObICHSITH,
YTO  HA3bIBAETCA  CEUYCHHUEM
TeTpadapa  (mapauienenurnena),
pemarb 3aJadyd Ha TOCTPOECHHE
CEYCHUU TeTpadIpa u
napajuieienuinea Ha YepTexe

KomOuHupoBaHHBIi
YPOK.

Ypok OTKPBITUS
HOBBIX 3HAHHUI.
Ypok noBTOpEHUS
51 000011eH .
Ypok —
MIpe3CHTAaIuS.
becena. Jlekuus.
[IpakTueckoe
3aHSATHE.
KontponsHoe
3aHSATHE.

21

IlokaszarenpHas

dynkuns,
CBOUCTBA

rpaduk.

cC
u

[lo rpadukam TmOKa3aTEILHON
(GyHKIIUMA OMUCHIBAThH €€ CBOMCTBA
(MOHOTOHHOCTb,

OTPaHUYCHHOCTH).  [IpuBOAUTH

Ypok OTKPBITHS
HOBBIX 3HAHUM.
YpoK MOBTOpEHUSA
u 000011IeHH.
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22

Iloka3arenbHbIE
ypaBHEHHUS

23

Iloka3arenbHbIE
HEPABEHCTRBA.

24

Cucremsl
IIOKAa3aTeJIbHBIX
YPaBHEHUM.

IIPUMEPBI IIOKA3aTEJIbHOU
byHKIUM (33AaHHON C TTOMOUIBIO
dhopmyIibl WJIn rpaduka),
oOnanaromei 3aJTaHHBIMU
CBOMCTBaMU (Hanpumep,
OTPAHUYCHHOCTU).  Pa3bscHAITH
CMBICJI [IEPEUYHCICHHBIX CBOWCTB.
AHaNIU3UpOBATH NOBEJICHUE
byHKUIMMA Ha Pa3JIMYHbBIX
ydacTkax OOJacTH OmpeeeHUs.
Pemats MPOCTEUIIINE
MOKA3aTeJIbHbIC YpaBHEHHS,
HEPAaBEHCTBA U HUX CHUCTEMBL.
Pematp MOKAa3aTeJbHbIC
ypaBHEHHUS METOJIaMU
pa3NOKEHUsT HAa  MHOXMTEIH,
CIT0coO0M 3aMEHBbI HEU3BECTHOTO,
C  HCHOJIb30BAHHEM  CBOWCTB
byHKIIUU, pemarh ypaBHEHUS,
CBOJSIIIMECS] K  KBaJIpaTHBIM.
Pacno3naBath rpaduxu u
CTpOUTh Tpaduk IMOKa3zaTeIbHOU
byHKINHA, HCTIOJIB3YS
rpadornocTpoureny, U3y4yaThb
CBOMCTBa (PyHKIMH MO rpaduKam.
@opMynupoBaTh THIOTE3Bl O
KOJINYECTBE KOPHEN YpaBHEHUU,
coJiepKaIlux MOKAa3aTeJIbHYIO
byHKIIMIO, U TPOBEPATh HX.
BrImonHATH npeoOpa3zoBaHus
rpadguka MOKa3aTeIbHOU
byHKIUU: napajieabHbINA
nepeHoc. IlpumeHATh CBOMCTBA
MoKa3aTeIbHOW  (PyHKIMK  TIpH
pEUIEHNHU NMPUKIAJHBIX 33a/1a4

KomMOunmnpoBaHHbIH
ypok. KonTponbsHoe
3aHATHE. Tecr.
becena. Jlexuns.
[IpakTueckoe
3aHSTHE.

25

ITonsarue
jorapugmMma.

26

CgolicTBa
J0TapudMoB.

27

JlecsiTuuHEbIC
JorapuMsl.
Harypanbnabie
JorapuMsl.

28

Jlorapudmuuec
Kast  QyHKIWMs,

BreIm1osHATH MPOCTEUIIINE
npeoOpa3oBaHms

Jorapu(MUYECKUX BBIPAKEHUHN C
HCIIOJIb30BAHUEM CBOMCTB
JorapudgmoB, c MTOMOIIIBIO
dbopmyn nepexona. Ilo rpaduxy
aorapupMuyecKon byHKIMH
OIIACHIBATH eé CBOMCTBA
(MOHOTOHHOCTb,

OrpaHM4eHHOCTh).  [IpuBoauTH

Ypok OTKPBITHS
HOBBIX 3HAHUM.
YpoK NOBTOpEHUS
51 000011eH .
KoMOuHupoBaHHBIM
YPOK.

Ypok —
MIpe3CHTAIHS.
becena. JIlekmus.
[IpakTrueckoe

18



€€ CBOMCTBa M
rpaduk.

29

Jlorapudmmuec
KHE€ YpaBHEHUSI.

30

Jlorapudmmuec
Kue
HEepaBEHCTBA

IPUMEPHI aorapu(MUYECKOM
byHKIMM (3aAaHHON C TTOMOUIBIO
dhopmyIibl WJIn rpaduka),
oOnagarorei 3aJJaHHBIMU
CBOMCTBaMU (Hanpumep,
OTPaHUYEHHOCTH).  Pa3bsacHATH
CMBICTT TIEPEUYHCIICHHBIX CBOWCTB.
AHanM3upoBaTh noBeCHUE
byHKUIMMA Ha Pa3ITUYHBIX
ydacTkax OOJacTH OmpeeseHus,
CpaBHUBATH CKOPOCTHU
BO3pacTaHUs (yObIBaHMS)
GbyHKITUH. DopMyIIUpOBATH
OTpEAENCHUs]  TIEPEUUCICHHBIX
cBOMCTB. Pemarep mpocreinmme
jgorapu(MUYECKHEe  ypaBHEHUS,
JorapumMuueckue HEpaBEHCTBA
U  UX  CHUCTEMBL Pemrars
gorapu(MUYECKHe  ypaBHEHUS
pa3INYHBIMH METOIaMH.
Pacnio3naBaTh rpaduxu u
CTPOUTH rpaduk
JorapuMuIecKon byHKINH,
UCHOJNB3Ysl  IpadonocTpouTeNH,
U3y4aTh CBONCTBa (YHKIMHM IO
rpadukam, (bopMyIMpOBaThH
THIIOTE3bI O KOJMYECTBE KOpHEH
YpPaBHEHUM, coIepKalmx
jgorapuMuyecKkyro (QyHKUHIO, U
npoBepsATh  uX.  [IpuMeHsTH
CBOMCTBaA Jaorapu(pMUYECKOn
byHKIIUN pu peleHnn
MPUKJIATHBIX 3a7a4

3aHSTHE.
CamocTosiTenbHas
pabora.
KontponrHoe
3aHSTHE

31

IlepnenquKyIsIp
HbIC TMpAMBIE B
ITPOCTPAHCTBE

32

[TapaiutenbHbIe
MpsIMBIE,
MEePICHIUKYJIISP
HBIC K
IIJIOCKOCTHU

33

ITpusHax
MEPIIEHAUKYJIAP
HOCTH IIPSIMOU U
IIJIOCKOCTHU

®opMynUpoOBaTh  ONPEAECICHUE
MEPIEHAUKYJIPHBIX MOPSIMBIX B
IPOCTPAHCTBE; POPMYIUPOBATH U
JIOKa3bIBaTh JEMMY 0
IIEPIICHINKYJIAPHOCTH JIBYX
rapajuiesIbHbIX MPSAMBIX K
TpeThen IIPSIMOI;
dbopmMynupoBaTh  ONpeAcICHUE
psAMOM, TMEPIEHAUKYJISIPHON K
IIJIOCKOCTH, 17} MIPUBOAUTH
WUTIOCTPUPYIOLIME TPUMEPBI U3
OKpYKaromen 00CTaHOBKH;

Ypok
HOBBIX
[IpakTrueckoe
3aHATHE.

KoMOuHupoBaHHBIM

YPOK.

YpOK NOBTOPEHUSA
51 000011eH .

becena.
Jlexuusi.
[IpakTrueckoe
3aHATHE.

OTKPBITUSA
3HAHUU.
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34

Teopema 0
IIPSAMOMU,
MEePIEHIUKYJIISAP
HOU K
IJIOCKOCTH

dbopMynupoBaTh U JIOKa3bIBaTh
TeopeMbl (MPSIMYI0 U OOpaTHYIO)
0 CBSI3H MEXITY
NapajuIeTbHOCTBIO TPSAMBIX M HX
NEPIEHIUKYIIPHOCTHIO K
IUIOCKOCTH, TEOopeMy,
BBIPAXAIOIIYIO pU3HAK
NEPIEHIUKYJIIPHOCTU MPSIMON U
IUIOCKOCTH, W  TEOpeMy O
CYLIECTBOBAHUHU u
€IMHCTBEHHOCTH IPSIMOH,
OPOXOJAIIed  4yepe3  JaHHYIO
TOYKY U TEPHEHAUKYISIPHON K
JAHHOW  IUIOCKOCTH;  pEeLIaTh
3aJa4yd  Ha  BBIUMCJICHHE U
JOKa3aTeNbCTBO, CBSI3AHHBIE C
HNEPICHIUKYISAPHOCTBIO  TIPSIMOMN
U TUJIOCKOCTHU

CamocrodTeapHas
pabora

35

Paccrosiuuie ot
TOYKH bi (e}
IJIOCKOCTH

36

Teopema o Tpex
MEPIEHIUKYJIISAP
ax

37

Yron MEXKITY
pSAMON u
TJIOCKOCTBIO

OOBACHATS, YTO TaKoe
MEPIEHIUKYJIAp W HAKJIOHHAs K
IUIOCKOCTH,  4YTO  Ha3bIBaeTCs
MPOEKUMEN  HAKJIOHHOM;  4YTO
HA3bIBACTCA  PACCTOSIHUEM:  OT
TOYKH JO IUIOCKOCTH, MEXIY
MapajuielIbHbIMU  TUIOCKOCTSIMU,
MEXAY NapauleIbHBIMU MPAMOMN
u TJIOCKOCTBIO, MEXITY
CKPCILUBAIOIIUMUCS  MPSIMBIMU;
dbopMyIUpoBaTh M J10Ka3bIBaTh
TEOpEMY 0 TpEX
MEPHEHIUKYIApax U TMPUMEHSTh
e€ Ipuh  pElIeHUWH  3a7]ad;
OOBSICHATD, 4To TaKoe
OPTOTOHAJIbHASI MPOEKILHS TOYKHU
(purypel) Ha IJIOCKOCTh, U
JIOKa3pIlBaTh, 4YTO  MPOEKIUEH
PSAMON Ha ILIOCKOCTD,
HEIEPIICHIUKYISIPHYIO K JTOH
npsSIMOM,  SABJISIETCS  TIpsMasi;
OOBSICHSITh, YTO  Ha3bIBACTCS
yIJIOM — MEXAYy  OpsAMOM M
TUIOCKOCTBIO U KAKUM CBOMCTBOM
OH 001amaeT; OOBICHATH, YTO
TaKO€ [EHTpaJbHAasl MPOCKLHMS
TOYKH ((PUTYpBHI) HA TUIOCKOCTh

Ypok
HOBBIX
becena.
Jlexus.
YpoK MOBTOpEHUSA
u 0000111eH .
KomOuHupoBaHHBIM

YPOK.

OTKPBITHS
3HAHUU

Ypok —

IIPE3EHTAaLS.
KontponbsHoe
3aHSATHE.
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38 | AByrpanusiii OObsaAcHATh,  Kakas  (urypa | KomOuHUpOBaHHBIIM
yToJa Ha3bIBAETCA JIBYTPAHHBIM YTJIOM | YPOK.
39 | [Ipusnak u KaK OH usMepsiercs; | becena.
NEPIIECHAUKYJIIAP JIOKa3bIBaTh, YTO BCE JIMHEWHBbIE | JIeknus.
HOCTH JIBYX yIJbl JIBYTPAHHOTO YIJIa PaBHBI | YPOK OTKPBITHS
TJIOCKOCTEN JIpyr Jpyry; OOBACHSTH, YTO | HOBBIX 3HAHUM.
40 | IIpsMOyTOJIbHBI TaKoe yroJ MEXIy | YPOK TIOBTOPEHHUS
71 MEPECEKAIOIMMHUCS TIOCKOCTSIMU | U 0000111eHu .
napaJijiesienurne M B Kakux npenenax oH | KoHTponasHOe
hi| U3MEHSIETCS; dbopMynHpoOBaThH | 3aHSTHE.
OTIpeJIeIICHHE B3aMHO
NEePHEHANKYIIIPHBIX IIIOCKOCTEMH,
dbopMyaupoBaTh MU JOKa3bIBAThH
TEOpEMY 0 IPU3HAKE
MEePIEHIUKYISIPHOCTH JIBYX
IIOCKOCTEH;, OOBSICHATH, KaKOU
napajuienenunen Ha3bIBAETCS
MPSIMOYTOJIbHBIM,
dbopMyIUpoBaTh M J1OKa3bIBaTh
YTBEPKAECHUSI O €ro CBOMCTBAX;
peniaTh 3a/ladyu Ha BBIYKCIICHUE U
JI0Ka3aTEIbCTBO C
UCIIOJIb30BAHUEM  TEOPEM O
NEPHEHANKYIIPHOCTH TPSMBIX U
IJIOCKOCTEN, a TaKXKe 3aJadyd Ha
MMOCTPOCHHUE CEUCHUM
MPSIMOYTOJILHOTO
napajielenunesa Ha YepTexe
Hcnonp30BaTh  KOMIIBIOTEPHBIE
nporpaMMmbl  MPU  HU3YYCHUU
BOIIPOCOB, CBSA3aHHBIX co
B3aMMHbBIM pPacnoioKeHUEM
NpAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE
41 | Paguanuas [lepeBouTh rpagycHyr0 Mepy B | YPOK OTKPBITUS
Mepa yria. pauaHHyIO u o0paTHO. | HOBBIX 3HAHUM.
42 | [loBOpOT TOYKH Haxomute  Ha  okpyxHOCTH | KoOMOMHMpPOBaHHBIN
BOKpYI' Hauaja MIOJIOKEHUE TOYKH, | YPOK.
KOOpJIMHAT. COOTBETCTBYIOIIEH JTAHHOMY | YPOK TMOBTOPEHUS
43 | OnpeneneHue NEeUCTBUTEILHOMY quCily. | U 0000111eHNS.
CUHYCa, Haxomutse 3HAKHU 3HA4YCHUM | YPOK —
KOCHHYcCa, CUHYyCa, KOCHUHYCa, TaHI€HCA | IPE3CHTALIHS.
TaHTeHca u yuciaa. BrpIBIATH 3aBUCHUMOCTB | becena. JIekims.
KOTaHTeHCa MEXIy CHHYCOM, KOCHUHYcOM, | [IpakTrueckoe
yria. TAHF€HCOM OJHOTO W TOTO K€ | 3aHATHE.
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44 | 3Haku cuHyca, yTiIa. [IprmensaTh nansble | KonTponsHoe
KOCHHYCa " 3aBUCUMOCTH JUISL | 3aHSATHE.
TaHI€HCa. JI0OKa3aTejibCcTBa TOXKJECTBA, B

45 | 3aBUCUMOCTh YaCTHOCTH HA  OIpPEAENIEHHBIX
MEXIY MHOXecTBax. IlpumeHnsaTe npu
CHUHYCOM, npeoOpa30BaHUSIX u
KOCHUHYCOM | BBIUHCICHUSX (OPMYJIBI  CBSI3U
TaHT€HCOM TPUTOHOMETPUUECKUX  (PYHKIIHIA
OJTHOTO M TOIO yrjioB a u  —a, (QopMyIbl
Ke yria. CJIOXEHUs, (POPMYIIbI JBOMHBIX U

46 | TpuroHomeTpu4 MOJIOBUHHBIX  YTJIOB, (HOPMYJIBI
€CKHE npuBeAeHUs, GOPMYJIbI CyMMBI U
TOXKJIECTBA. pPa3HOCTH CHUHYCOB, CYMMBI H

47 | CuHyC, KOCHHYC Pa3HOCTH KOCHHYCOB.

U TAHT'CHC YTJIOB Jloka3bIBaTh TOXKJICCTBA,
au-a. NPUMEHSS pa3JInYHbIE METOIbI,

48 DopMyJIBI HUCIIOJIb3Ys BCE U3YYCHHBIC
CIIOKCHUSL. dhopMyIIbL. [IpumeHsTH BCE

49 CI/IHYC, KOCHUHYC HN3Y4YCHHBIC CBOMCTBA U (1)OpMy.]IBI
u TAHT'€HC IIpH pCIICHUMN IMPUKIAAHBIX 3a1a4
I[BOﬁHOFO yrJa. H 3ajJa4 MOBBIIICHHOM CJI0KHOCTH

50 | ®opmybl
MIPUBEJICHUS

51 | Cymma u
pPa3HOCTh
CHUHYCOB.

Cymma u
pPa3HOCTh
KOCHHYCOB

52 | YpaBHeHue cos YMeTh  HaxoAWThb  apKCHHYC, | YPOK OTKPBITUS
X=a apKKOCHHYC, aApKTaHI€HC | HOBBIX 3HAaHUU.

53 | YpaBHenue sin JEACTBUTEIBLHOTO yucna, | [Ipaktnueckoe
X=a IPaMOTHO bopmynupys | 3aHSTHE.

54 | YpaBHeHue tg OTpeJIEIICHHE. [Tpumenste | KoMOMHUpOBaHHBIM
X=a dbopMynbl  JUISI  HAaXOXJEHUSA | YPOK.

55 | Pemienue KOpHEN ypaBHEHUM COS X = a, sin | YPOK TMOBTOPEHUS
TPUTOHOMETPHY X = a, tg X = a. YMeTh pemarth | U 0000111eHNS.
€CKHX TPUTOHOMETPUYECKUE Ypok —
ypaBHEHUA. YpaBHEHHS: JIMHENHBIE | IPE3CHTALIHS.

OTHOCHUTEIIBHO CHHYCA, KOCHHYCa, | becena. Jleknus.
TaHTE€HCA yria (uncna), | [IpakTyeckoe
CBOJSIIMECS K KBAAPAaTHBIM H | 3aHSTHE.
JIpyTUM anredbpandeckuM | KontponabHoe
YpaBHEHUSIM  TIOCJI€  3aMEHBbI | 3aHATHE.
HEU3BECTHOr0, CBOJAIIMECS K
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MPOCTEUILINM
TPUTOHOMETPHYECKUM
YPaBHEHHSIM TIOCTIE PA3JI0KEHUS
Ha MHOXUTeNU. [IpuMeHsaTh Bce
U3YyYEHHbIE CBOMCTBA M CIOCOOBI
pEIIeHHsI  TPUTOHOMETPHUUYECKIX
YpaBHEHWIA W HEPABCHCTB IIPU
PEIICHNUY MPHUKIIAJIHBIX 33724

56 | Obnactb ITo rpadukam bynkumii | Ypox OTKPBITHS
OTpEJCICHUST U OIKCHIBATH ux CBOMCTBa | HOBBIX 3HAHUH.
MHOKECTBO (MOHOTOHHOCTb, [IpakTuueckoe
3HAYCHUU OTPaHUYEHHOCTb, YETHOCTD, | 3aHSITHE.
TPUTOHOMETPHUY HEYETHOCTh,  MEPUOAUYHOCTH). | KoMOMHMpPOBaHHBIN
€CKHUX (DYHKIIMM. N300paxarsb rpaduku | ypox.

57 | YeTHOCT®, TPUTOHOMETPUUECKUX QYHKIMM ¢ | YPOK TOBTOPEHUs
HEUYETHOCTb, MOMOIIBI0  TPadONOCTPOUTEIICH, | U 0000111eHN .
NEPUOIUYHOCTD OINKCHIBATH ux CBOICTBA. | YPOK —
TPUTOHOMETPUY PacnosnaBars rpaduky | mpe3eHTalus.
€CKUX (DYHKIIMH. TpuroHomeTpuueckux (Qynxkuuil. | becena. Jlekuus.

58 | CpoiictBa Crtpoutsb rpaduxu nemeHTapHbix | [Ipaktuueckoe
dbyHKIIUU Y= COS byHKIMH, UCIIONIB3Ysl | 3aHATHE.

X U ee rpauK. rpadonoCcTpOUTENH, u3zydars | KoHTpoabHOE

59 | CoiicTBa CBOMCTBA AJIIEMEHTAPHBIX | 3aHSTHE.
byHKIIIM Y= SIN byHKIMi M0 MX rpadukam
X U ee rpaduk.

60 | CpoiicTBa
bynkuun y= tg
X ¥ ee rpaduk.

61 | O6parHbie
TPUTOHOMETPUY
eckue QyHKIuu

62 | Ilonstue OOBSICHSTB, Kakas durypa | becena. Jlekmus
MHOTOIPAaHHHKA HA3bIBACTCS MHOTOTPAHHUKOM U | YPOK OTKPBITHS

63 | [Ipuszma KaK Ha3bIBAIOTCS €r0 DJIEMEHTHI, | HOBBIX 3HaHUH.

KaKou MHOTOTPAaHHUK | YPOK MOBTOPEHUS
HAa3bIBACTCA BBIITYKJIbIM, | U 0000111eHN .
TIPUBOJIUTH npumepsbl | KoMOMHUPOBaHHBIN
MHOT'OTPAHHUKOB; OOBSCHATD, | YPOK.

KaKou MHOTOIPaHHUK | YPOK —
Ha3bIBACTCSI TMPU3MONW UM  Kak | Mpe3eHTaIusl.
Ha3bIBAIOTCS €€ AJeMeHThI, kakas | KonTponbHoe
MPU3MaHAa3bIBACTCS OpsIMO, | 3aHSTHE.
HaAKJIOHHOM, MPABWIBHOM,

M300pakaTh MPU3MBI HA PUCYHKE;
OOBSCHATh, YTO  HA3BIBACTCS
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IJIOMAABI0 TMOJHOW (OOKOBOWA)
MOBEPXHOCTHU PU3MBI U
JI0Ka3bIBaTh TEOPEMY O ILIOLIAIH
OOKOBOW TMOBEPXHOCTH HPSIMOM
OpU3MBL, pemath 3a7adyd  Ha
BBIUHCJICHHE W JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C IPU3MOMN

64

|

[Tupamua

65

[IpaBuibHas 3
nupamuza.
YceueHHas
nupamMuaa

OOBACHATS, KaKoH
MHOTOIPaHHUK Ha3bIBACTCS
UPaMHUION U KaK HA3bIBAKOTCS €€
DJIEMEHTBI, YTO  Ha3BIBAeTCS
IJIONIA/IbI0  MOJHON  (OOKOBOM)
MMOBEPXHOCTHU MUPaMU/IbI;
OOBSCHSTB, MApaMHuJIa
Ha3bIBACTCSA IIPaBUIIBHOM,
JIOKa3bIBaTh  yTBEPXKACHUE O
CBOMCTBax €€ OOKOBBIX pEOep H
OOKOBBIX TIpaHEll M TEopeMy O
iomaan OOKOBOM MHOBEPXHOCTH
MPaBUIILHOU MUPAMUJIBI;
OOBSICHATh, KAKOH MHOTOTPaHHUK
Ha3bIBACTCS YCEUEHHOM
MUPaAMHUI0N U KaK HA3bIBAKOTCS €€
AJIEMEHTHI, JIOKa3bIBaTh TEOPEMY
0 TIOIIA N OOKOBOM
IIOBEPXHOCTH IIPaBUJIBHOU
yCEYEHHON MHUpaMUJIbI, pellaTh
3aJlayd = Ha  BBIUHCICHUE U
JIOKa3aTeNIbCTBO, CBS3aHHBIE C
NUpaMUIaMH, a TaKXKe 3aJa4u Ha
MOCTPOCHHUE CEYEHUU NUpaMuj
Ha YyepTexe

Kakasd

becena. Jlekmus
Ypok OTKPBITHUA
HOBBIX 3HAHUM.
YpoKk MOBTOpEHUS
5 000011IeH .
KomOnHupoBaHHBIM
YPOK.

KontponsHoE
3aHATHE

66

Cummerpus B |1
MIPOCTPAHCTBE

67

Ilouarue 3
MIPaBUJIBHOTO
MHOTOTpaHHHKA

OOBSICHATD, KaKue TOYKH
HA3bIBAIOTCS  CHUMMETPUYHBIMH
OTHOCUTEIBLHO TOYKH (TIPSIMOiA,
IJIOCKOCTH), YTO TakKoe UEHTP
(ocb, TMJIOCKOCTb) CHUMMETPUH
buUryphl, TPUBOAWTH IPUMEPHI
dburyp, o0J1a1aro X
AJIIEMEHTaMHU CUMMETPHH, a TAKXKE
IPUMEPHI CUMMETPHUHN B
apXUTEKType, TEXHUKE, TPUPOJIC;
OOBSCHATH, KAKOH MHOTOTPaHHUK
Ha3bIBACTCS MPaBUIIBHBIM,
JIOKa3bIBaTh, YTO HE CYIIECTBYET

becena. Jlekuus
Ypok OTKPBITHS
HOBBIX 3HAHUM.
YpoK NOBTOpEHUS
u 000011eHuS.
KoMOuHupoBaHHBIM
YPOK.

Ypok —
MIpe3CHTAIHS.
KonTtponbsHoe
3aHSATHE.
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NPAaBWJILHOTO  MHOTOIPAaHHHWKA,
IpaHsSIMH  KOTOPOTO  SIBJISTFOTCS
MPABWIbHBIC N-YTOJBHUKU TIPU N
> 0; OOBSICHSTD, KaKHe
CYIICCTBYIOT BHUIBI TPABHILHBIX
MHOTOTPaHHHKOB

TemaTudeckoe MIAHUPOBAHNE C YKAa3aHHEM OCHOBHBIX BH/IOB YUeOHOM /J1eATeJIbHOCTH
u ¢opm opranusanmu y4eOHbIX 3aHATHH B 11 Kiacce.

Ne | Tema ypoka n | OCHOBHBIC BU/IbI yaeOHoi | Dopmbl
n/m S | IeATENBbHOCTH OpraHu3aluu
< o
o y4eOHBIX 3aHATUN
o
o]
=
Q
0]
>
S
=
S
e
IIponsBoaHas 2 [IpuBoauth npuMmepsl (QyHKIMH, | YPOK OTKPBITHUSA
2 | Tipoussonas 5 | ABIOLINXCS  HEMPEPHIBHBIMH, EOBLIX 3HAHUM.
CTELCHHOM UMEIOITUX BEepTUKaAIbHYIO, | [IpakTHYECKOE
byHKIHH gOpI/ISOHTaJ'IBHyIO aCHMIITOTY. i(aHﬂgHe. )
MACHIBATh BHCHUE KaXKJIOU MOVHHUPOBAHHBIN
3 | IIpasmia a aInrchIBaTh ypa e; axa0 0 poBa
U3 OTUX AaCHUMIITOT. YMETh IO OK.
nuddepeHpo yp
BAHIIS rpa@uky (GYHKIMH ONPEAENiTh | YPOK TMOBTOPEHUS
MIPOMEXYTKA HEMPEPHIBHOCTU U | U 0000111eHN .
4 [Ipoun3BoiHbBIE 4 P Y pep m
TOYKU pa3pbiBa, €CIM Takue | YPOK —
HEKOTOPBIX
UMEIOTCA. YMETh JOKa3bIBaTh | MPE3EHTALIUS.
AJIEMEHTaPHBIX
(st HETIIPEPBIBHOCTh bynkuuu. | becena. Jlexuus.
Haxogute yrioBou | [Ipaktrnyeckoe
5 | I'eomerpuuecku |4 N
i CMBICIT Koo PUIIMEHT KacaTedbHOM K | 3aHSATHE.
. rpaduxky Qyskiuu B 3aganHOM | KoHTponbHOE
MIPOU3BOIHOM
Touke. HaxoauTh MIHOBEHHYIO | 3aHSTHE
CKOPOCTb JIBHKCHUS
MarepuaibHO Touku. Haxonuts
MIPOU3BO/IHBIC 3JIEMEHTaPHBIX
(GyHKUIHHA. Haxomute
MIPOU3BOJIHBIC CYMMHlI,
MPOU3BEACHUS W YaCTHOTO JIBYX
GbyHKIINH, MIPOU3BOJIHYIO
cinoxuort ¢pynkimu y = f (kx + b).
[TIpumeHnsTh IIOHATHUE
MPOM3BOJHOW IIPU  PELICHHUU
3aja4
6 |Bospacranue wu |2 | HaxoauTh BTOpYIO MPOU3BOJIHYIO | YPOK OTKPBITUS
yObIBaHUE u YCKOpEHHUE mpoI1iecca, | HOBBIX 3HAHUM.
byHKIIUN omuChIBa€MOro ¢  nomoibio | [IpakTuyeckoe
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7 | DKCTpeMyMbl bopMyIbI. Haxonuts | 3ansTue.
byHKIMHA MPOMEXKYTKA  Bo3pacTaHusi ¥ | KoMOMHMpPOBaHHBIN

8 | [Ipumenenue yObiBanust (yHKimu. Haxomauts | ypoxk.
MPOU3BOJIHOM K TOYKM MHHUMyMa U MakcuMyMa | YpOK TOBTOPEHUs
MOCTPOCHUIO GyHKIUN. Haxonuts | u 00001IIeHUS.
rpauKoB HauOonblllee ¥ HauMeEHbIee | YPOK —
byHKUIMN 3HaYeHUs] (QYHKIUU Ha OTpe3Ke. | MPEe3eHTAaLIUA.

9 Haubomnbiiee wun Haxoautb HanOoIIbIIEE u | becena. Jlekmus.
HauMeEHbIIIee HauMeHbllee 3HaueHus: pyHkiuu. | [IpakTudeckoe
3HAYCHUS Hccnenosarts GyHKIIMIO C | 3aHATHE.
byHKIUN nomomplo  npousBogHoM U | KoHTponbHOE

10 | Bemyknocts CTpOuUTH €€ rpadux 3aHATHE
rpaduka
dyHKumy,

TOYKHU neperuda

11 | IlonsTue OOBSICHSATD, 4TO takoe | KoMOMHHMpOBaHHBIM
UJIUHPA. UUAJMHIPUYECKAsT [OBEPXHOCTbH, | YPOK.

12 | Ilnomans e€¢ oOpasywomue MU 0OCh, Kakoe | YPok —
MTOBEPXHOCTHU TEJI0 HAa3bIBACTCS IWIMHAPOM U | IPE3EHTALUS.
HUIMHApA KaK Ha3bIBAIOTCS €ro 3JeMeHThl, | [[pakTnueckoe

KaK TOJYYHUTh IWIMHIAP MYyTEM | 3aHSATHE.
BpaIieHus npsiMmoyroJyibHuKa; | CamocTosiTenbHas
n300pakaTh IWIMHAP U €ro | pabora
CEUCHUS IJIOCKOCTHIO,
MpOXOAsiEd  Yepe3 OCh, WU
IJIOCKOCTBIO, IEPIIEHAUKYIISIPHON

K oCH; OOBACHSTS, YTO
MIPUHUMAETCS 3a I0IIAAb
O0okoBOM MTOBEPXHOCTH
UJIMHAPA, U BBIBOJUTH (DOPMYJIBI

JUISL  BBIYUCIICHUST OOKOBOW U

TTOJIHOU MTOBEPXHOCTEN
MWIMHAPA; pelaTh 3aJadud  Ha
BBIYMCJIEHUE U JI0Ka3aTEIbCTBO,
CBSI3aHHbBIC C HWJIUHIPOM

13 | IonsTue OOBSICHSATD, YTO Taxkoe | Ypok OTKPBITHUS
KOHYCA. KOHHUYECKAasi TOBEPXHOCThb, €€ | HOBBIX 3HaHUMU.

14 | [Inomann oOpasyrolue, BepliMHa MW OCh, | [I[pakTHdeckoe
MTOBEPXHOCTHU KAaKO€ TEJIO Ha3bIBACTCSI KOHYCOM | 3aHSTHE.

KOHYyCa Y KaK Ha3bIBAIOTCS €ro 3J1eMeHThl, | KoMOMHUpOBaHHBIN
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15

YceueHHbIN
KOHYC

KaK IIOJIyYUTb
BpAILECHHUS

KOHYC MYyTEM
IPSIMOYTOJIBHOTO
TPEYTOJbHUKA, n300paxaTh
KOHYC U ero CEUYCHUS
IJIOCKOCTBIO, MPOXOSAIIEN Yepes
OCb, 151 IJIOCKOCTBIO,
NEPIECHINKYJIPHOW K OCH;
OOBSICHATh, UTO NMPUHUMAETCS 32
iomaab OOKOBOM MOBEPXHOCTH
KOHyCa, U BBIBOJUTH (HOPMYIIbI
JUISL  BBIYMCIICHMSI  IUIOIIAZCH
OoKOBOM u MOJIHOM
IIOBEPXHOCTEN KOHYCa,
OOBSACHATD, KaKoe TEJO
Ha3bIBAETCS YCEUEHHBIM KOHYCOM
U KaK €ro IMOJY4YUTb NYyTEM
BpAILICHUS IPSAMOYTOJILHOU
Tpaneuuu, BBIBOAUTH (opMmyiy
JUISL  BBIYMCIEHUS  IUIOLIAIU
OOKOBOM MTOBEPXHOCTH
YCEUEHHOr0  KOHYCa; peuiaTh
3alayd = Ha  BBIYMCIICHHE W
JIOKA3aTelIbCTBO, CBS3aHHBIE C
KOHYCOM H YCE€4EHHBIM KOHYCOM

YPOK.
Ypoxk nOBTOpEHUS

u 0000111eHN .
Ypok —
Mpe3CHTAaIUSI.
becena. Jlekuus.
[IpakTueckoe
3aHSTHE.
CamocrosiTenbHas
pabota

16

Cdepa u map

17

Bzaunmnuoe
PacCIoJIOKEHUE
cdepsl u
IJIOCKOCTH

18

KacarenbHasa
JIOCKOCTBH K

chepe

19

[Tnomane
cdepsl

@opMynUpOBaTh  ONPEACIICHUS
cheppl © 1apa, HUX UEHTpA,
paauyca, AMaMeTpa; UccaeaoBaTh
B3aMMHOE PacloJiOKeHHE chepsl
U IUIOCKOCTH, (HOPMYIUPOBATH
OIIPELICIIEHUE KacaTeJIbHOMN
MJIOCKOCTH K cdepe,
dbopMynUpoBaTh M J10Ka3bIBaTh
TEOPEMBI O CBOWCTBE M IPU3HAKE
KacaTeJIbHON IIOCKOCTH;
OOBSCHATH, YTO TPUHUMACTCS 32
mwiomanas chepl U KAk OHa
BBIpaXKaeTcsa  4yepe3  pajauyc
cdephl; pemaTh MPOCThIC 3a1auH,
B KOTOPBIX burypupyor
KOMOMHAIIMM MHOTOTPAHHUKOB U
TEJI BpalllCeHUS]

Ypok OTKPBITHS
HOBBIX 3HAHUM.
[IpakTueckoe
3aHSITHE.
KoMOuHupOBaHHBIM
YPOK.

Ypok noBTOpEHUS
51 000011eH .
Ypok —
Mpe3CHTaIUS.
becena.
KonTpoisbHOE
3aHATHE

20

[TepBooOpaznas

21

[IpaBuna
HAXOXKJIECHUS
ePBOOOPA3HBIX

Brorauciasath
3HAUCHHEC
KPUBOJIMHEMHON
Haxoguts

npuOIMAKEHHOE
TUIOIIAIN
Tparnenuu.
nepBOOOpa3HbIE

Ypok OTKPBITHS
HOBBIX 3HAHUM.
KoMOuHupoBaHHBIM

YPOK.
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22 | Ilnomann byakuwmii: y =x p,tae p O R, y=| Ypoxk moBTropeHus
KPUBOJUHEHHOM Sin X, Yy = C0S X, Y = 1tg X.|u 00001TIeHNS.
TpaneIuu. Haxonutb nepBooOpa3Hbie | YPOK —

23 | Ilpumenenue bynaknumii: f (x) + g (x), kf (x) u f | npesenramnms.
MPOU3BOJIHON U (kx + b). Berumcmars mromans | becena. Jlekmus.
MHTEerpajia K KpUBOJMHENHON  Tpaneuuu  c | [IpakTtrueckoe
pElIeHUIO 3a/1a4 nomotbio hopmynsl HetoToHa— | 3aHATHE.

JleitOHMITA KonTtponsHoe
3aHSITHE

24 | O6béM OObsicHsATh, Kak wu3Mepstored | [IpakTuueckoe
PSIMOYTOJIBHOT O00BEMBI TeJ, MPOBOJIS AHAJIOTHUIO | 3aHSTHE.

0 C U3MEpEeHUEM riomazaeit | Ypok TOBTOpEHUs
napasuiesienumne MHOT'OYTOJIbHUKOB; 1 00001IeHN .
na bopMyIHpPOBATH ocHOBHBIE | CamMOCTOsITEIbHAS
CBOMCTBa OOBEMOB M BBIBOJUTH C | paboTa
UX TMOMOIIbI0 (QopMyly 00BEMa
MPSMOYTOJIEHOTO
napajuleJenumnesa
25 | O6béM mpsimMoit dopmynupoBaTh W J0KasbiBatTh | [IpakTuueckoe
IPU3MBI TeopeMbl 00 00BEME MPsSMOil | 3aHATHE.
26 | O6béM npu3Mbl U 00bEME nMIMHApPA; | KoMOMHUpOBaHHBIN
HUIMHApA pemiath 3agayd, CBA3aHHBIE C | YPOK.
BBIYHCIICHUEM 00BEMOB 3TUX Tell | YPOK —
pe3eHTaIu.
[IpakTueckoe
3aHATHE.
27 | O6BeM BriBOIUTH MHTETPAIbHYIO | YPOK OTKPBITUS
HAKJIOHHOM dbopMyay I  BBIYHCIICHHUS | HOBBIX 3HaHWH.
IIPU3MBI 00BEMOB TeN U J0oKa3biBaTh C¢ e€ | [IpakTuueckoe
28 | O0Bém MIOMOIIBI0O TEOpeMbl 00 00BEME | 3aHATHE.
TTAPaMUTbI HaKJIOHHOU mNpu3Mbl, 00 00BEMe | becena. JIekmus.
29 | O6BEM KoHYCa nupamuabl, 00 00bEMe KoHyca; | [IpakTrdeckoe
BBIBOJUTH bopmyIbI JUTSL | 3aHSTHE.
BbIYHCIICeHUsS] 00BEMOB yceu€HHo | KonTponbHOe
nUpamMuzbl U YCEYEHHOTO KOHYCA; | 3aHSATHE
pemarh 3aJadd, CBS3aHHBIC C
BBIYUCJIEHHEM 00BEMOB ATUX TEJ

30 | O0Bém miapa dopmynupoBaTh M J0Ka3bIBaTh | YPOK OTKPBITHS

28



31 | O6béMBI TeopeMy 00 o0BEME mmapa u ¢ €€ | HOBBIX 3HAHUM.
1apOBOI0 MOMOUIBIO BBIBOAUTH (opmyiy | Ypok —
CErMeHTa, wiomaau cepsl; pemaTh 3a7a4d | Ipe3eHTalUA.
IapOBOIrO CIIOS, c MIPUMEHECHUEM dbopmyn | becena. Jlekmus.
11apOBOI0O 00BEMOB pa3IMUHBIX Tell [IpakTueckoe
ceKxTopa 3aHSTHE.

32 | [IpaBuno [TpuMensATH IPaBUJIO | YPOK OTKPBITHUSA
IPOU3BEICHUS NPOU3BEJCHUSI  TNPU  BBIBOJE | HOBBIX 3HAHUH.

33 | IlepecranoBku dbopmynbl uymciia nepecTaHoBoK. | [IpakTuueckoe

34 | Pasmewmenns CoznaBatb MaTEMaTUYECKUE | 3aHSITHE.

MOIeNn LTSI pemenus: | KoMOMHUpOBaHHBIN

35 COqUeTaHH’I 1 ux KOMOWHATOPHBIX 3a7a4 C | YpOK.

CBOMCTBA IOMOINBIO  MOACYETa  YHCIa | YPOK IMOBTOPEHUS

36 | bunom pa3MelIeHu, TMEePEeCTaHOBOK W | U 0000111eHN .
HeroTona COUYCTaHUH. Hcnonp3oBath | Ypok —

CBOMCTBa YMCJIa COYETAHWI MpPHU | IPE3CHTALIHS.
pellIeHuM NPUKIAIHBIX 3anad | | becena. Jlekuus.
npu KOHCTpyupoBaHuu | [Ipaktuyeckoe
TPEYrOJIbHUKA [Tackais. | 3aHsTHE.
[Tpumensats ¢opmyny Ounoma | KonTponbHoe
HproToHa ~ 1pu  BO3BEACHUM | 3aHATHE
JIBy4JICHA B HaTypaJIbHYIO

CTENIEHb

37 | CoObITus [IpuBOINTH IIPUMEpPHI | YPOK OTKPBITUS

38 | KomGuranuu CIIy4alHBIX, JOCTOBEPHBIX H | HOBBIX 3HAHUM.
COBLITHI HEBO3MOKHBIX coObITuil. | [IpakTHueckoe

39 | BeposTHOCTH Onpenensats U HAXOIUTh CYMMY M | 3aHATHE. )
COBLITHS IIPOU3BENCHUE coObITuil. | KoMOMHUpPOBaHHBIN

20 | Crioskenie Onpenensate BEPOSATHOCTH | YPOK.
BEpOATHOCTEH COOBITHS B KJIACCUYECKOM | YPOK TOBTOpPEHUS

41 | Y MHOKCHIC MOHUMAaHUHU. Haxonuts | n 000011eHuS.
BepOTTHOCTEH! BEPOSATHOCTD COOBITHS c | Ypok —
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42

Craructuuecka | 2
S BEPOSITHOCTh

UCITOJIb30BAaHUEM bopmyn
KOMOMHATOPUKH,  BEPOSITHOCTH
CyMMBI JIBYyX HECOBMECTHUMBIX
COOBITHI U BEPOSATHOCTD
COOBITHS,  MPOTHUBOIOJIOKHOIO
nanHomy. IlpuBonute npuMeEpbI
HE3aBHCUMBIX COOBITHIA.
Haxoguts BEPOATHOCTb
COBMECTHOTO HACTYIUIEHUS ABYX
HE3aBHCHUMBIX COOBITUI.
Haxoguts CTaTUCTUYECKYIO
BEPOATHOCTb COOBITHII B OIIBITE C
OOJBIIMM YHMCIOM B HCIIBITAHHH.
HNMeTs mpencraBieHUE O 3aKOHE
OOJBIINX YUCEN

IIpE3CHTaLMS.
becena. Jlekuus.
[IpakTueckoe
3aHATHE.
KontponrHoe
3aHATHE

43

ITousarue 2
BEKTOpa B
MIPOCTPAHCTBE

PopMyIMpOBaTh
BEKTOpa, €ro JUTUHBI,
KOJUIMHEAPHBIX 151 PaBHBIX
BEKTOPOB, IPHUBOJUTH IPUMEPHI
($u3NYECKUX BEKTOPHBIX BEIUYUH

OIpeieliCHUE

Ypok OTKPBITHUS
HOBBIX 3HAHUM.
[IpakTueckoe
3aHSTHUE.
KomOuHupoBaHHBIi
YPOK.

YpoK MOBTOPEHUSA
u 0000111eH .
Ypok —
Mpe3CHTAIUS.
becena. Jlekuus.
[IpakTueckoe
3aHATHE.
KontponbsHoe
3aHSATHE

44

Cnoxenune ul?2
BBIYHTAHHE
BEKTOPOB.
YMHOXKEHHE
BEKTOpa Ha
YHCIIO

OOBACHATS, KaK BBOJISITCS
JICCTBUSI  CJIOKEHUS BEKTOPOB,
BBIYUTAHUS BEKTOPOB u
YMHOXEHHUS BEKTOpa Ha YHCIIO,
KaKUMU CBOMCTBaMH OHU
0o0Jaar0T, 4YTO TaKoe IMPaBUIIO
TPEYTOJIbHUKA, MPaBUJIO
napajjieiorpaMmMa M MPaBUIIO
MHOT'OYTOJIbHUKA CIIOKECHMUS
BEKTOPOB; peliaTth 3aJ1a4H,
CBS3aHHBIE C JCUCTBUIMH HaJ
BEKTOpPAMH

[IpakTueckoe
3aHSATHE.
KomOnHupoBaHHBIi
YPOK

Ypok —
Mpe3eHTaIUS.
Jlexuus.
[IpakTrueckoe
3aHSTHE.
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45

Kommianapusie | 2
BEKTOPBI

OOBACHATD, Kakue  BEKTOPHI
HA3bIBAIOTCS  KOMIUIAHAPHBIMH;
dbopMyIupoBaTh W J0Ka3bIBaTh
YTBEPKICHUE 0 MPU3HAKE
KOMITJIAHAPHOCTH TPEX BEKTOPOB;
OOBACHATL, B 4YEM COCTOMUT
MIPaBUIIO napasuiesienumne1a
CJIOKEHUSA TpEX
HEKOMILJIaHAPHBIX BEKTOPOB;
dbopMyaupoBaTh U JOKa3bIBAThH
TEOpEMY O Pa3JOKEHUU JIHOO0Tro
BeKTOpa 1O TpEM  JaHHBIM
HEKOMILIaHAPHBIM BEKTOpaM;
MIPUMEHSTh BEKTOPBI pu
PEIICHUH TeOMETPUIECKIX 3a/1a4

Ypok OTKPBITUS
HOBBIX 3HAHUM.
[IpakTueckoe
3aHSTHE.

46

Koopaunatsr 3
TOYKH 5
KOOPIMHATHI
BEKTOpa

OOBSCHSITD, KakK BBOJIUTCS
MPSIMOYTOJIbHAS cucrema
KOOpAMHAT B MPOCTPAHCTBE, Kak
ONPENESAIOTCA KOOPJAUHATHI
TOYKM M KaK OHU Ha3bIBAIOTCH,
KaK OMNPEAENSIIOTCS KOOPIWHATHI
BekTOpa;  (opMynupoBaTh WU
JIOKa3bIBaThb  YTBEPKIECHHUS: O
KOOpAMHATaX CYMMBbI U Pa3HOCTHU
JIBYX BEKTOpPOB, O KOOpJIMHATaXx
MPOU3BEACHUS BEKTOpPA HA YHUCIIO,
O CBSI3U MEXIY KOOpJIUHATAMU
BEKTOpa W KOOpJIUHATaAMHU €ro
KOHIIa W Hayajla; BBIBOJUTH U
UCIOJB30BaTh MpPU  PEIICHUU
3aMa4  GOpMyJIbl  KOOPJUHAT
CepeHbl  OTpe3Ka,  JIJIUHBI
BEKTOpa M PAaCCTOSIHUA MEXIY
JBYMSI ~ TOYKaMH;  BBIBOJUTH
ypaBHeHuEe  cdepbl  JAHHOTO
pagdyca C UEHTPOM B JIaHHOM
TOYKE

Ypok OTKPBITHUS
HOBBIX 3HAHUM.
[IpakTueckoe
3aHSTHE.
KoMOuHnpoBaHHBIH

YPOK.

Ypok —

MpE3CHTAIUSI.
[IpakTrueckoe
3aHATHE.
CamocrosrenbHas
pabota

47

VYron mexay | 1
BEKTOpaMU

48

CkansgpHoe 1
MPOU3BEICHUE
BEKTOPOB

OOBSICHATh, Kak OIpeaenseTcs
yroiu MEXIY BEKTOpaMU;
dbopmMynIupoBaTh  ONpeAcICHUE
CKaJISIPHOTO IPOU3BEACHUS
BEKTOpPOB;  (opMynupoBaTh W

Ypok OTKPBITHS
HOBBIX 3HAHUM.
KoMOuHupoBaHHBIM

YPOK.
YpOK NOBTOPEHUS
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49

Breruncienue
YIJIOB

NPSIMBIMH
IIOCKOCTSIMU

MEXKITY

n

JIOKa3bIBaTh YTBEPKICHHUSI O €T0
CBOMCTBax;  OOBICHATH,  Kak
BBEIYHMCIIUTh YTOJl MEXKIY IBYMSI
MPSMBIMH, a TaKXKe YroJl MEXKITy
PSAMOU 51 IIJIOCKOCTBIO,
UCITOJTB3YSI BBIPAKCHHE
CKaJIIPHOTO IPOU3BEACHUS
BEKTOPOB UYepe3 MX KOOPIUHATHI,
MPUMEHSTh BEKTOPHO-
KOOPJIMHATHBIA  MeETOA  IIpH
pEIICHUU TEOMETPUICCKUX 3a1a4

u 00001IeHHS.
becena
[IpakTueckoe
3aHSTHE.
KontponrHoe
3aHSITHE

50

JIBH>KEHUSA

OOBSICHSATD, 4TO Takoe
0TOOpakeHHe MPOCTPAHCTBA Ha
cedsT M B KakOM CIy4ae OHO
Ha3bIBACTCS JBIDKEHUEM
MPOCTPAHCTBA; OOBICHATH, YTO
TaKoe ICHTpaJIbHAsI CUMMETPHS,
OceBasi CHMMETPHS, 3CpKaIbHAS
CUMMETpPHUSI W  TapauIeIbHBINA
MIepEeHoOC, 000CHOBBIBaTh
YTBEPXKJICHUS O TOM, 4YTO OTH
OTOOpa)KEHUS TPOCTpPaHCTBA Ha
ceOst  SIBISIOTCS  JBUIKEHUSIMU,
NPUMEHSTh  JIBIDKEHUS — TIpH
pEIICHUH TeOMETPUUECKHX 3aJ1a4

Ypok —
IIpE3CHTaLUS.
[IpakTueckoe
3aHATHE.
KontponrsHoe
3aHATHE

o1

Ciyualinbie
BEJINUUHBI

52

[{enTpanpHbIe
TEHJICHITUU

3HaTh  NOHATHE  CIIy4allHOH
BEJIMYMHBI, MPEACTABIATH
pacnpeneseHue 3HAYEHUI
JUCKPETHOU CIIy4aniHOU

Ypok OTKPBITUS
HOBBIX 3HAHUM.
[IpakTueckoe
3aHSTHE.
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53

Mepsi pa3dpoca

BEJIMYMHBl B BHUJE YaCTOTHOMU
TaONWIBl,  TMOJUTOHA  YacTOT
(OTHOCUTENBHBIX 4acToT).
IIpencraBmare  pacnpenencHue
3HAYEHUH HEIPEPBIBHON
CIIy4YallHOM BEJIWYMHBI B BHJE
4acTOTHOM TaOIHIIBI u
TUCTOTPAMMBbL. 3HAaThb TOHSTHE
rE€HEPAJIbHOM COBOKYIIHOCTH U
BbIOOpKH. [IpHBOIUTE HpUMEpHI
penpe3eHTaTUBHBIX BBIOOPOK
3HAYCHUW CIIy4alHOW BEJIIMYUHBI.
3HaTh OCHOBHBIE LIEHTPAJIbHbIE
TEHJEHUUU: MOJY, MEIHaHy,
cpennee. HaxoauTe LieHTpaabHbIE
TEHJEHIUU Y4YEOHBIX BBIOOPOK.
3HaTh, Kakasg W3 IEHTPAIbHBIX
TEeHJICHIIUN HAWIy4dIIuM 00pa3oM
XapaKTEPU3yeT  COBOKYITHOCTb.
NmeTn IIpeICTaBICHUE 0
MaTeMaTUYECKOM 0KHJIaHUU.
Boruncnars 3HAYCHUE
MaTeMaTUYECKOTO OKHUIaHUS
CIIy4anHOU BEJINYUHBI c
KOHEUYHBbIM YHCJIOM 3HA4YEHUH.
3HaTh OCHOBHBIE MEphI pa3dpoca
3HAYEHUM CIIyYalHOW BEJIMYHHBL:
pa3max, OTKJIIOHEHUE OT CPEAHETO
n nucnepcnto. Haxomute mepsl
pazbpoca ciy4ailHO# BEJIUUKHBI C
HEOOJIbIIUM YHUCIIOM PAa3INYHbIX
€€ 3HAYCHUI

KomMOunmnpoBaHHbIH
YPOK.

Ypoxk nOBTOpEHUS
U 000011IeHH .
Ypok —
pe3eHTalu.
Jlekuus.
[IpakTueckoe
3aHSTHE.
CamocrosiTenbHas
pabota
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IToypounoe mianupoBanue 10 kiace

Ne Tema ypoka Hpumeua
YpoKa HUE
[. HdeiicTBuTenbHble yncia(84acoB)

1 [lesbie 1 panOHAIBHBIE YUCIIA.
2 JlelicTBUTENbHBIC YHCIA.

beckoHeuHo  yObIBaromias  reomMeTpuyeckas
3 MIPOTPECCHSL.

Apudmernueckuit KOpPEHb HaTypaJIbHOU
4 CTEIICHHU.
5 CreneHp ¢ paMOHAIBHBIM IIOKA3aTEIIEM.
6 CreneHb ¢ AeHCTBUTEIBHBIM ITIOKA3aTEIIEM

[IpeoOpazoBaHue  BBIpAXKEHHUH, COAEPIKALIUX
7 CTEIICHH
8 Konmponvuasa paboma Ne 1.

Il.Crenennas ¢pynkuus. (129acoB)
9 CrenenHast pyHKIUs, €€ CBOIMCTBA U rpaduK.
10 CBoiicTBa cTeneHHON (DYyHKIIMH
11 B3anmuo oOpaTHbIe GyHKIUH.
12 TeopeMbl 0 B3auMHO OOpaTHBIX (QYHKITUAX
13 PaBHOCUIIBHBIE YpaBHEHUS.
14 YpaBHEHUSA-CIIEICTBUS
15 [ToTepst KOpHE MpU pEICHUH YPaBHEHUI
16 PaBHOCUIIBHBIE HEpABEHCTBA.
17 WppanroHanbHble ypaBHEHUS
18 Pemenne nppanoOHAIBHBIX YPaBHEHUAN
19 NppannonanpHble HEPABEHCTBA.
20 Komwmponvuas paboma Ne2
I11. Brenenue B ctepeometputo. (3uaca)
21 [Ipenmer crepeomerpun
22 AKCHOMBI CTEPEOMETPUHN
23 Hexoropsie cneacrBus u3 akcuom
IV. ITapamienbHOCTh OPSIMBIX U IIIOCKOCTEH (16 yacoB)

24 [TapannenbHble OpsIMbIE B TPOCTPAHCTBE
25 [TapannenbHOCTh TPEX MPAMBIX
26 [TapannenbHOCTh TPSIMOM U TIJIOCKOCTH
27 [TapajuienbHOCTH NPSAMOU U TIJIOCKOCTU. Pelienue

3a1a4
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28

CkpenuBaronmecs npsmbie

29 VYTIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU

30 YT0a Mexay npsIMbIMU

31 Koumponvnas paboma Ne3 (20 murym)

32 [TapamiensHbIC TNIOCKOCTH

33 CBoiicTBa mapauieIbHBIX MIIOCKOCTEN

34 Tetparap

35 [Tapannenenumnen

36 3a/1auu Ha IOCTPOCHHUE CEUCHUI B MPU3ME

37 3a/auu Ha IOCTPOCHHUE CEUCHUN B TETpa’ipe

38 Koumponvnasa paboma Ned

39 3auém Nel n?”meme "llapannensnocms Npsambix
u niockrocmeu

V. IlokazarenbHas ¢pyHkius. (10gacoB)

40 [loka3zaTenbHas GyHKIHMA, €€ CBOMCTBA U IpaduK.

41 [TocTpoenue rpadukoB nokazaTeJbHON (HYHKIIUH

42 [TokxazarenpHBIC ypaBHEHUSI.

43 Pemenne noka3aTenbHbIX ypaBHEHUN

44 [Toka3arenbHbIE HEPABEHCTBA.

45 Pemenue nokazareabHbIX HEPABEHCTB

46 CucreMbl MOKa3aTeIbHbIX YPABHEHUH.

47 CucrteMbl OKa3aTEIbHBIX HEPABEHCTB.

48 Pemenue cucteM moka3aTeNbHBIX YpaBHEHHUH U
HEPaBEHCTB

49 Komwmponvuas paboma NeS

VI. Jlorapudmuueckas ¢pyunkius. (14uacos)

50 Jlorapudmer.

51 CaoiicTBa Jlorapu(dmos.

59 Hpeo6pa30FaHMe JorapumMuyecKux
BBIPKECHUI.

53 Brruucnenue norapuMudeckux BoIpaKeHUH

54 Jlecstuaabie morapudMel.

55 Harypanbshbie norapudmsi.

56 Jlorapudmuueckass ¢GyHKIUS, €€ CBOWCTBA U
rpaduk.

57 [Toctpoenne  rpaduxoB  norapudmuueckoit
GyHKIHUU.

58 Jlorapupmuyeckne ypaBHEHUS.

59 [Tpuembl _ peruenns JorapupMUIECcCKUx
ypaBHEHUH.
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60

Jlorapupmuyeckue HepaBeHCTBA.

Pemenne JorapupMUUECKUx HEPABEHCTB.

61
CamocrosiTenpHas padoTa.

62 Pemenne nmorapupmudeckux ypaBHEHUH U
HEPaBEHCTB.

63 Koumponvnas paboma Neb

VII. TlepnieHIUKyIIPHOCTD NMPSAMBIX U TJIOCKOCTEH. (1749acoB)

64 [lepnenauKysipHbIE IPSIMBIE B POCTPAHCTBE

66 [TapannensHble MpsiMble, MEPHEHAUKYJISIPHBIE K
IJIOCKOCTHU

66 [Ipr3Hak NEPHNEHOUMKYJIAPHOCTH NPSIMOM U
IIJIOCKOCTH

67 Teopema 0 mpAMON, NEPHNEHAUKYIIPHOM K
MIJIOCKOCTH

68 [Ipumenenue TEOPEMBI 0 IIPSMOH,
NEPHEHIUKYJIISIPHON K MIIOCKOCTH

69 PaccTostHue OT TOUKH 10 MIIOCKOCTH

70 [TeprieHAUKYIISIp U HAKJIOHHBIE

71 Teopema o Tpex nepneHIuKyJIsIpax

72 VYron Mexay npsMOM U MIIOCKOCTBEO

73 Yron Mexay NmpsiMOM W TUIOCKOCTBIO B 3aJayax
Ha MHOTOTPaHHUK.

74 Yron mexay npsMOM M IUIOCKOCThIO. PelieHue
3a/a4y

75 JIByrpaHHbIil yrou

76 Pemienue 3a1a4 Ha JBYTpaHHBIN yrou

77 [Tpu3nak MEPHEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

SIMOYTOJIBHBIN Mapasieenunesy

78 IT y

79 Komwmponvuas paboma Net

80 3auém Ne2 no meme "llepnenouxkynsapuocmo
npsAMuIX u niockocmen”

VIIIL. Tpuronomerpudeckue dhopmyisl. (184yacos)
81 Paanannas mepa yrna.
82 [ToBOpOT TOUKM BOKPYT Hayaa KOOPAUHAT.
y

83 Onpenenenue cHUHyca, KOCHMHYca M TaHI€HCa
yria.

84 3HaKu CUHYyCa, KOCHHYCa U TaHT'€HCa.

85 Onpenenenue 3HAKOB CHHYcCa, KOCHHYca U
TaHT€HCa YTJIOB

86 3aBUCUMOCTh MEXKJIy CHHYCOM, KOCHHYCOM U

TAHICHCOM OAHOI'O W TOT'O KC yIJIa.
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87

TpI/II‘OHOMeTpI/I‘ICCKI/IC TOXACCTBA.

88 Jloka3aTenbCTBO TOXKJIECTB.

89 CuHyc, KOCHHYC U TaHTEHC YTJIOB a 1 —a.

90 DOpMyJIbI CITOKECHHUS.

91 Hp606p330333HI/I}I TPUTOHOMETPHUUECKHUX
BBIPAKCHHUI.

92 CuHYC ¥ KOCUHYC JIBOMHOTO yTJIa.

93 TanreHnc qBOMHOrO yrIIa.

94 DopMyJIbl TPUBEICHUS.

95 [IpeoOpazoBanuss ¢ momoiibio  Gopmyl
pPUBEACHMUS.

96 Cymma u pa3HocTtb cuHycoB. CymMMa U pa3HOCTh
KOCHHYCOB.

97 Hpeo6pa30vBaHH$1 TPUTOHOMETPUUECKHUX
BBIPAKCHHI.

98 Koumponvnas paboma Ne8

IX. Tpuronomerpuueckue ypaBHeHus. (144acon)

99 VYpaBHeHue COS X = a

100 @opmyJibl KOpHEN ypaBHEHHs COS X = a

101 Pemenne ypaBHeHuii Buga COS X = a

102 VYpaBHeHue Sin X = a

103 dopmyIibl KOpHEW ypaBHEHHS SIN X = a

104 Pemienue ypaBHenuii Buga Sin X = a

105 VYpasuenue tg X=a

106 Pemenne ypaBuenuii Buga tg X= a

107 Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

108 TpuronomeTpudeckue ypaBHEHUS, CBOISIINECS K
KBaJIPATHBIM.

109 VYpaBHeHuUs, pellaeMble  pa3lioKEHHUEM  Ha
MHOXKHTEITH.

110 VYpaBuenus, pelaeMble C OMOIIbIO
TPUTOHOMETPUYECKUX (HOPMYII.

111 Peuienne TpUroHOMETpUYECKUX YPaBHEHUM.

112 Komwmponvuas paboma Ne9.

X. Tpuronomerpuyeckue QpyHKIH. (§4acoB)

113 OO6nacTe ompeneneHuss U MHOXKECTBO 3HAUCHUH
TPUTOHOMETPUUCCKHUX (DYHKITHIA.

114 YeTHOCTS, HEYETHOCTb, NePUOAUYHOCTD
TPUTOHOMETPUUECKHUX (DYHKITHIA.

115 CaoiicTBa GyHKIUU Y= COS X U ee Tpaduk.

116 ITocTtpoenue rpadukoB.
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117

CaoiicTBa GyHKIMH Y= SIN X U e¢ rpaduk.

118 CaoiicTBa pyHKIMHN Y= tg X 1 ee rpaduk.

119 OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKITHH.

120 Koumponvnas paboma NelO

XI. Muororpannuku(124acos)

121 [loHsiTHE MHOTOTpaHHUKA

122 [Tpuzma

123 [Ipusma. Pemenne 3amau

124 [Tupamua

125 [MTupamuna. Pemenue 3amnau

126 [TpaBuibpHas MupaMuaa.

127 VYcedeHnHas nupamMua

128 Pemienue 3a1a4 Ha yCEYEHHYIO MUPAMUIY

129 CummeTpust B IpOCTPAHCTBE

130 [ToHsiTHE TPaBUIIBHOTO MHOTOTPaHHUKA

131 Konmponvuasa paboma Nell

132 3auém Ne3 no meme "Mnozoepannuxu”

XII. IToBTOpeHue. (8 yacon)

133 [ToBTOpenue. Pemenne ypaBHeHNI U HEPABEHCTB
[ToBTOopenue. TpUTOHOMETPUUECKUE YpPaBHEHMUS

134 u  HepaBeHcTBa  IloBTOpeHue.  Pemenue
HEPABEHCTB.

135 [ToBTopenue. CtenenHass GyHKIUA.

136 [ToBropenne. Iloka3arenbHbie YypaBHEHUS W
HEpaBEHCTBA

137 [ToBropenue. Jlorapudmuueckue ypaBHEHUS H
HEpaBEHCTBA

138 [ToBTOpenwue. PaccTosiHUs B MPOCTPaHCTBE.

139 [ToBTOpEHuUe. YTiabl B IPOCTPAHCTBE.

140 HUmozcosas konmponvras paboma Nel2
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IToypounoe mianupoBanue 11 knace

No
ypoka

Tema ypoka

[Ipumeua
HUE

I. IIpousBogHas u e€ reomerpuueckuii cMuici (164yacoB)

1 [TpousBoaHas

2 [TpousBoanHas nuHeHHON QYHKIIUU

3 [TpousBoaHas cTereHHOW PYyHKIIUH

4 BrrunciieHne 3Ha4eHus IPOU3BOJHOMN B TOUKE

5 [IpousBoaHast CymMMBbl

6 [IponsBonHas npou3BEIECHUS

7 [IponsBonHas 4aCTHOTO

8 [IpousBoaHas CIOXKHON PYyHKIUU

9 [Ipou3BoaHas MOKa3aTeabHON QYyHKINN

10 [IpousBoaHas norapu@mMuyeckoil GpyHKINUN

11 [Ipon3BOgHBIE TPUTOHOMETPUYECKUX (PYHKIUI
[Ipumenenue mpaBuwin JudGepeHIUPOBAHUST K

12 pEIICHUIO 3aJ1a4

13 ['eomeTprueckuii CMBICIT MPOU3BOJHOU
Haxoxnenue YTJIOBOTO K03 pumeHTa

14 KacaTelbHOM K rpaduKy QyHKIIUN

15 VYpaBHeHUE KacaTelbHON K TpauKy pyHKIUN

16 Komwmponvuas pabomahel

I1. [IpuMeHeHre Mpou3BOAHOM K HcclieqoBaHUIO PpyHKIMiL.(124acoB)

17 Bo3spacranue u yObiBaHue QpyHKIIUN
Haxoxnenue  mpoMeKyTKOB ~ MOHOTOHHOCTH

18 byHKIIIN

19 DKCTpeMyMbl GyHKIIUN

20 Haxosxenue Touek skcTpeMyMma (PyHKITUU
[IpumeHeHne NOPOU3BOAHOM K  MOCTPOECHUIO

21 rpadukoB QyHKIMIMA
UccnepoBanne  QyHKOM  mpu  MOMOIIM

22 IPOU3BOJTHOM

23 [TocTpoenue rpadgukoB GyHKIMIA

24 HauOonbliiee 1 HauMeHblee 3Ha4YeHus (PyHKIUU
Haxoxnenue HamOOJBIIETO W HAWMEHbILETO

25 3HaYeHUs] PYHKINH

26 [IponsBoiHas BTOPOro nopsiaka

27 BrimykiocTs rpadvka GyHKIIMN, TOUYKH Ieperndoa
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28 Koumponvnasa pabomaNe2
Il . ununanp, konyc, map. (134acos)
29 [TonsiTre nunuHIpa
30 [itomaib TOBEPXHOCTH LIMJIMHIPA
31 Brruncnenne mionmaay noBEpXHOCTH [MIMHAPA
32 [TonsiTre KoHYyCa
33 [L1omane MOBEpXHOCTH KOHYCA
34 Brrunciienne miomaay noBepXHOCTH KOHyca
35 Y Cceu€HHbIN KOHYC
36 Cdepa u map
37 VYpaBuenue chepsl
38 B3anMHoe pacniosnoxkenue cepbl U MIOCKOCTH
39 KacarenpHas miockocTs K cepe
40 [Tnomans chepor
41 Koumponvnas pabomaNe3
I\V.  Wnrerpain ( 10uacoB)
42 [Tonsatue nepBooOpazHoit
43 [lepBooOpa3HbIE 3JIEMEHTAPHBIX (DYHKIIHIA.
44 [IpaBuna HaXO0XACHUS IEPBOOOPA3HOIA.
45 Brruucnenue nepBooOpa3HbIxX
46 [IpakTuKyM MO BEIYHCICHUIO IEPBOOOPA3HBIX
47 [Lnomane KpUBOJIMHENHOW Tpareuu
48 Brruuciienue uarerpanon
49 Brruuciienue nmioniaiei ¢ moMonib0 HHTETPaioB
[IpumeHenne TNpPOM3BOAHOM M MHTErpana K
50 PEIICHHUIO 3a/1a4
51 Komwmponvuasa pabomaNed
V.  O06bémbl Ten(154acoB)
52 [Tonsartue 06nEéMa
53 O0BEM NPSAMOYTOJILHOTO Mapaliesenue/ia
54 O0BEM IpAMON TTPU3MBI
55 O0BEM mIMHIpa
Boruucnenne o00BEMOB MpsAMOW TPU3MBI |
56 ATUHAPA
Boruucnenne 00BEMOB TE€T € TOMOIIBIO
57 WHTETPAJIOB
58 O0BEM HaKJIOHHOM MPU3MBI
59 O0BEM npaMuIbI
60 O06BEM KOoHYCa
61 Breruucnenne 00BEMOB MPU3MBI, MUPAMHUABI U
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KOHyca

62 O0BEM mrapa
OOBEMBI MAPOBOTO CETMEHTA, IIApOBOTO CJIOS,
63 IIIAPOBOTO CEKTOpa
64 Haxoxaenue 00bEMOB 11apa v €ro 4acTei.
65 Pemntenne 3amau
66 Konmponvuas pabomalNed
VI. KomOunaropuka(1l0gyacoB)

67 [IpaBusno nmpousBecHUS
68 Pemenue 3amau
69 [TepecranoBku
70 Pemenue 3a1a4 Ha MO/ICYET YMCIIA NTEPECTAHOBOK
71 Pa3smemennsa
72 Pemenune 3a1au Ha moACYET YMCIa pa3MEIICHUN
73 CouetaHus
74 CBolicTBa coueTaHUM
75 bunom HproTona
76 Koumponvnas pabomaNe6

VIl. Dnementsl Teopun BeposiTHocTel(1 19acoB)
77 CoObITHS
78 KomOuHamuu coobITHi
79 [IpoTBOMOIOXHBIE COOBITHSA

Knaccuueckoe omnpezeeHue BEPOSATHOCTHU

80 COOBITHS
81 BepositHoCcTh coObITHSA. Pemienue 3amau
82 HecoBmecTHbIE COOBITHS
83 CioxxeHue BepOsSITHOCTEN
84 HezaBucumeie coOBITHS
85 YMHOXKEHNE BEPOATHOCTEN
86 Crartuctuyeckas BEpOSITHOCTh
87 Konmponvuas pabomahNe(

VIIl. Bekropsl B npocTpancTBe(64acoB)
88 [TonsaTtue BekTOpa
89 PaBeHCTBO BEKTOPOB
90 CioxxeHue U BRIYMTAaHUE BEKTOPOB.
91 YMHOXKEHHE BEKTOpa Ha YUCIIO
92 Komnnanapasie BEKTOpBI
93 CamocTtosiTenbHas padoTa o Teme «BekTopbi»

IX. Meroa koopauHar B npocTtpanctse. JBmwxkenus. (11yacoB)
94 Koopaunater BekTopa
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CBsi3p  MeXAy KOOpAMHATaAMH BEKTOPOB U

95 KOOPJMHATAMU TOUYEK
96 [Ipocreimue 3a7aum B KOOPAUHATAX
97 Yron Mex1y BEKTOpaMu
98 CkansipHoe pOU3BEICHUE BEKTOPOB
Breiuncienne  yrioB  MeXay —HOpPAMBIMH U
99 IJIOCKOCTAMH
100 [lenTpanbHas, oceBas U 3€pKajbHAsi CHMMETPUH
101 [TapannenbHbIN IEPEHOC
102 JIBH>KEHUSA
103 Pemenue 3amau no teme: «JIBHKEHUS»
104 Koumponvnas pabomaNe8
X. Craructuka(84acoB)
105 CityyaiiHble BEJIMYHUHBI
106 JIuCKpeTHBIEC BETUYNHBI
107 Mopa BeIOOpKHU
108 Menuana BEIOOpPKH
109 Cpennee apudmeTnueckoe BEIOOPKH
110 Meps1 pazbpoca
111 Pa3max, OTKIIOHEHHE OT CPEAHETO U AUCIIEPCUS
112 Konmponvuas pabomalNe9
Hrorosoe noBTopenue (24 vaca)
Pemenvne nuHEHHBIX, KBaJApPAaTHBIX U JIPOOHO-
113 palMOHAIIBHBIX YPABHEHUN
Pemienne nMHENHHBIX, KBaApPaTHBIX H JIPOOHO-
114 JINHENHBIX HEPABEHCTB
115 Pemenune nppanOHAIBHBIX YPAaBHEHUAN
116 Pemenne nokasarenbHbIX YpaBHEHHMN
117 Pemenne nokasarebHbIX HEPABEHCTB
118 Pemenue norapupmMudeckux paBHEHU N
119 Pemenue norapupmMudeckux HEpaBeHCTB
120 Pemenne TpuroHOMETpUYECKUX YPABHEHUI
121 Oynkiuu. CBoicTBa PyHKITHI.
122 I'paduku bynkmit
Kacarenbnast k rpapuky ¢GyHKUMNA. YTI0BOM
123 K03 PUIIMEHT KacaTenbHOU
[lonaTne NPOU3BOJHOM, €€ TEOMETPUUECKUH
124 CMBICJI
125 MHOroyroJibHUKY Ha INIOCKOCTH, KX CBOMCTBA.
[IpakTyeckne © MNpUKIAAHBIE 3a4a4dl IO
126 manuMmeTpun B EI'D
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127 [Ipu3ma, €€ rneMeHTsI
128 [Tapamnenenurien, €ro 3J1€MEHTBI
129 [Tupamuia, €€ 351eMEHTBI
130 [Mupamuer. [Tnomany u 00BEMBI
131 Cdepa u map. [Tnomans chepsr u 066EM mapa
Huwnmuaap m konyc. Ilmomans MOBEpXHOCTH U
132 00BEM.
[IpakTueckne ¥ TNpPUKIAJAHBIE 3a4a4d [0
133 crepeomerpuu B EI'D
134 Pemenue 3amau nemosepcuii EI'D
135 Pemenue 3amau nemosepcuit EI'D
136 Pemenue 3amau gemoBepcuii ET'D
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TpeGoBaHus K YPOBHIO NOATOTOBKH BBIITYCKHUKOB

B pesynbTaTe nzydeHuns MmaTeMaTUKHA Ha 0a30BOM ypOBHE YUCHHK JIO/DKCH: 3HATH/TIOHUMATh
- 3HAYCHHE MAaTEMaTUYECKOW HAyKd JJIs PEIICHUs 3a/Jad, BO3HUKAIOIIMX B TEOPUU U
MPAKTUKE;, IIUPOTY U B TO K€ BPEMs OrPAHUYEHHOCTh MPUMEHEHHS MaTEMaTHUYECKUX
METOJIOB K aHAJIN3Y U UCCIEA0BAHMIO IIPOLIECCOB U SIBJICHUI B IPUPOJE U OOIIECTBE;

- 3HAYCHUE TIPAKTUKH M BOTIPOCOB, BOSHUKAIONIUX B CAMOW MaTeMaTuKe i OpMUPOBaAHUS
U Pa3BUTUS MaTEMATUYECKOM HAYKH; WCTOPUIO DPAa3BUTHUSL TOHSTHS 4YUCIA, CO3JIaHUS
MaTEMaTUYECKOIr0 aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPUH;

- YHHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYECKUX pPaCCYKIEHUU, UX
MPUMEHUMOCTH BO BCEX 00JIaCTAX YEIOBEUECKOM JCSATENbHOCTH;

- BEpPOSITHOCTHBIN XapakTep pa3IMYHBIX MPOILIECCOB OKPYKAIOIIETO MUPA.

Anrebpa

YMeTs:

- BBIOJHATh apUPMETHUECKUE JACHCTBUS, cOYeTas YCTHbIE W NUCBMEHHBIE MPUEMBI,
IPUMEHEHUE BBIUYMCIUTENbHBIX YCTPOMCTB; HAXOAUTh 3HAYEHHUS KOPHS HATypaJbHON
CTENEHU, CTENEHH C paldOHAJIbHBIM IIOKa3aTeleM, Jorapudma, HUCHONb3Ys IpU
HEOOXOMMOCTH BBIYUCIUTENBHBIE YCTPOMUCTBA; MOJb30BAThCS OLEHKOM M MPUKHUIKOW MpHU
NPaKTUYECKUX PacueTax;

- MPOBOAWTH MO W3BECTHBIM (opMyJaM U TMpaBuUjaM MpeoOpa3oBaHus OyKBEHHBIX
BBIPOKEHUM, BKJIIOYAIONIUX CTEMECHH, paJuKajbl, JorapudMbl U TPUTOHOMETPUUYECKHE
byHKINY;

- BBIUMCIISATH 3HAYCHHS YHCIIOBBIX U OYKBEHHBIX BBIPAXKCHHH, OCYIIECTBIISISI HEOOXOIUMbIE
MOJICTAHOBKM M TpPeoOpa3oBaHMs; HCIIOJIb30BaTh MPUOOpETEHHbIE 3HAHUS U YMEHHUS B
IIPAKTUYECKOM JEATEIBHOCTA U TOBCEHEBHOM KU3HU IS

- MPAKTHYECKUX pacyeToB Mo ¢opmysnaMm, BKIO4Yas (GOpMyIibl, COAEpKAIlllME CTEIEHHU,
paauKansl, Jorapumbl 1 TPUTOHOMETPUUECKUE (DYHKIIMH, UCTIOJIb3Ys TP HEOOXOAUMOCTH
CIIPaBOYHbIE MaTEPHAIIbI M MPOCTEMIINE BHIYUCIUTENbHBIE YCTPOMCTBA;

- TOHMMaHHUs B3aMMOCBA3M Y4YEOHOro TMpeaMeTa C OCOOEHHOCTAMH mpodeccuil u
npo(ecCUOHANBHON JI€ATETbHOCTH, B OCHOBE KOTOPBIX JIeKAaT 3HAHUS 10 JaHHOMY
y4eOHOMY MPEIMETY.

OyHKIMHA U TpaduKu

YMers:

- ONpeleNsaTh 3HaueHHe (QYHKUMU MO 3HAYEHHIO apryMEeHTa MpU pa3IMyHBIX CHOC00ax
3amanusi PyHKIUU;

- CTpOUTH rpadKu U3yUYCHHBIX (PYHKITUH;

- OIKCHIBATH MO rpaduKy MOBEACHUE U CBOMCTBA (YHKUUNA, HAXOIUTh N0 rpaduKy QyHKIUH
HanOOJIbIINE U HAMMEHBIINE 3HAYCHUS

- peuaTh ypaBHEHUs, IPOCTEHIINE CUCTEMb] YPABHEHHU,

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWS M YMEHHUS B MPAKTHUYECKOW JEATEIbHOCTH U
MOBCEHEBHOM KU3HU IS
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- ONHMCaHUS C TOMOLIbI (YHKIMNA pPA3IUYHBIX 3aBUCUMOCTEH, MpPEACTaBICHUS HX
rpaduuecKku, MHTEPIIPETAUH IPa(UKOB;

- TIOHMMAaHHUS B3aMMOCBS3M Y4eOHOro TMpeaMeTa C OCOOEHHOCTAMHU Tmpodeccuil u
npopECCHOHATFHON JEATEFHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUSA 10 JaHHOMY
y4eOHOMY MPEIMETY.

Hauanma MaTeMaTnueckoro aHaiansa

Ymers:

- BBIYMCIIATH IPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIUH, UCIIONb3Ys CIIPAaBOYHBIE MAaTEPUAJIBL;

- HCCJIEI0BATh B MPOCTEHIINX CIydasiX (PyHKIIMM HA MOHOTOHHOCTb, HAXOJIUTh HauOOJIbILINE
U HauMEHbIINE 3HAYeHUs (YyHKUUH, CTPOUTH I'pa)MKU MHOTOWIEHOB C HCIOJIb30BaHUEM
arnmnapaTa MaTeMaTU4eCKOro aHaIu3a;

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHMS B MPAKTUUYECKOW JEATEeIbHOCTU U
TIOBCETHEBHOM JKU3HU JIISL:

- pelieHus MPUKIAAHBIX 3a7a4, B TOM YHCJIE COUAIbHO-9KOHOMUYECKUX M U3UUYECKUX, HA
HanOOIbIIINE M HANMEHBIINE 3HAYCHHUsI, HA HAXOXKJICHHE CKOPOCTH M YCKOPEHUS;

- TOHMMaHHUs B3aUMOCBA3M YYEOHOro TMpeaMeTa C OCOOCHHOCTAMH mpodeccuid u
npo(hecCHOHANBPHOM JEITETPHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHHUS TI0 JaHHOMY
y4eOHOMY MPEIMETY.

YPaBHGHI/ISI N HCPpAaBCHCTBA

YMeTs:

- pelaTh palvoHaIbHbIE, TOKa3aTeIbHbIE U JIOTapU(PMUUECKIE YPaBHEHUS U HEPABEHCTBA,

- COCTaBJISATh YPAaBHEHUS 110 YCIIOBHIO 3a]a4H;

- HCIOJIb30BaTh AJI NMPUOJMKEHHOTO PEIICHUs YPaBHEHHM M HEpaBEHCTB IpapuuecKuid
METOL;

- U300pakaTh HA KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN MPOCTEHIINX yPAaBHEHUM
U HUX CHUCTEM; HCIOJb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHS B MPAKTUYECKOH
NEeSATEIbHOCTH U MOBCEHEBHOM KU3HU JIS:

- IOCTPOEHHUS U UCCIEAOBAHUS MPOCTEHIINX MATEMATUYECKUX MOJCIICH;

- TOHMMaHHUs B3aMMOCBA3M Y4YEOHOro TMpeaMeTa C OCOOEHHOCTAMH mnpodeccuid u
npo(ecCUOHANBbHON JIeATETbHOCTH, B OCHOBE KOTOPBIX JIeKAaT 3HAHUS MO JAHHOMY
y4eOHOMY MPEIMETY.

DnemMeHThl KOMOMHATOPUKHU, CTATUCTUKUA U TEOPUH BEPOSTHOCTEH

YMeTs:

- pemarh NpocTeimme KOMOWHATOpHBIE 3aJadyd METOJAOM mepedopa, a Takke C
WCIIOJIb30BaHUEM U3BECTHBIX (DOPMYIT,

- BBIUMCJISITH B MPOCTEHIINX CIIy4dasX BEPOSATHOCTU COOBITUH Ha OCHOBE IOJCYETa YHCIa
HCXOJIOB; MCIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS U YMEHUS B TPAKTHUECKON JESATEILHOCTH
Y TTIOBCEIHEBHOM >KU3HU I

- aHaJIM3a peajJbHbIX YUCIOBBIX JAHHBIX, IPEJACTABICHHBIX B BUJIE AUarpaMm, rpa)uKoB;
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- aHAJIM3a UHPOPMALIUU CTATUCTUYECKOTO XapaKTepa;

- TIOHMMaHHMS B3aUMOCBSI3M Yy4YeOHOTO TMpeaMeTa C OCOOCHHOCTAMHU Tmpodeccuii u
npo(heCCHOHANBPHOM JIEATETPHOCTH, B OCHOBE KOTODPBIX JIeXKAT 3HAHHUS MO0 JaHHOMY
y4eOHOMY MPEIMETY.

['eomeTpus

YMerTs:

- pacrmo3HaBaThb Ha YEpPTEKax M MOJEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUSAMU, U300PaKEHUSIMU;

- OIIMCBIBATh B3aMMHOE PACIIOJIOKEHNE IPSIMBIX U IIIOCKOCTEHN B IPOCTPAHCTBE,

- AHaNU3UpOBAaTh B MPOCTEUINUX CIy4yasXx B3aUMHOE paCIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

- u300pakaTb OCHOBHbIE MHOTOIPDAHHUKM M KPYIJIBIE TeENa; BBINOIHATH YEPTEXKU IO
YCIIOBUSIM 3a]1aY;

- pemath TIAHUMETPUUYECKUE U MPOCTEHIINE CTEPEOMETPHUECKHE 3a/1a4i HAa HAXOXKJICHUE
TeOMETPUYECKUX BEJIMUMH (JIJIUH, YTJI0B, TUIOIIA/IeH, 00HEMOB);

- HUCTOJB30BaTh MPH PEIICHUH CTEPEOMETPUUYECKUX 3a7adu IUIaHUMETpUYecKue (HakThl U
METO/IBI,

- TPOBOAMTH JOKAa3aTENbHBIE PACCYXJACHHUS B XOJE pEIICHUs 3a7ad; HCIOJIb30BaTh
npuoOpeTeHHbIC 3HAHUS U YMEHHUS B MPAKTUYECKOMN MEATEIBHOCTH U MOBCEIHEBHON KU3HU
JUTST:

- HCCIIeIOBaHUA (MOJEJIMPOBAHUSA) HECIOXKHBIX MPAKTUYECKHX CHUTyalliii Ha OCHOBE
U3YYEHHBIX (DOPMYII U CBOMCTB QUIYp;

- BBIUUCJICHHUS] 00BbEMOB U IUIOIIAIH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUU
NPAKTUYECKUX 3aj[ad, UCIOJb3Ysl IPU HEOOXOIUMOCTHU CIPABOYHUKU W BBIUHCIUTEIbHBIC
YCTPOMCTBA;

- TOHMMaHHUs B3aMMOCBA3M YYEOHOro TMpeaMeTa C OCOOEHHOCTAMH mpodeccuil u
npo(hecCHOHANFHOW JIESITEIbHOCTH, B OCHOBE KOTOPBIX JIKAaT 3HAHHUS MO JaHHOMY
y4eOHOMY MpPEIMETY.
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MaTepuajabHO-TeXHHYECKOEe OCHAIIIEHHE Y4eOHOr0 mpolecca no MaTeMaTuKe

Ilpumensemvie cokpawenus:

I — neMoHCTpallMOHHbBIM BapUaHT;

K — noHBIHA KOMIUTEKT (U151 K&KIO0TO YICHUKA);
@® — KOMIUTEKT 1)1 (PpOHTAITBHON pabOTHI;

[T — xoMIIIeKT, He0OXOAUMBIN AJist paboTHI B rpynmnax (1 sx3emmsip Ha 5-6 yerno-

BEK).
Ne HaumeHoBaHMA 00bEKTOB U CPEACTB MaTePHAIbHO- Crapmas mkoJa
TEXHHYECKOro odecrne4eHunst
ba3zos. IIpod.
1 2 4 5
1. BUBJIMOTEYHBIN ®OH/I (KHUT'OIMEYATHAS MPOJAYKIIUS)
1.1 | Cranmapt cpeanero (monHOro) odriero o0pa3oBaHus Mo MaTEMaTHKE i
(0a-
1.2 | Cranmapt cpeanero (IoIHOr0) 00IIero oopa3oBaHus Mo MaTeMaTHKE ji|
(1zpo-
1.3 | IlpumepHas nmporpaMmma OCHOBHOTO 00IIeT0 00pa3oBaHus 110
1.4 | IlpumepHas nporpamma cpearero (IoJHoro) ooIero oopa3oBaHus Ha pi|
Oa-
1.5 | [IpumepHas nporpamma cpeHero (IoJgHoro) oodmero oopa3oBaHus Ha
npodIEHOM YPOBHE TI0 MATEMATHKE
1.6 | ABTOpcKHE MpOrpamMMbl MO KypcaM MaTeMaTHKU Ji| i
1.7 | C.M. Hukonsckuii, M.K. Iloranos, H.H. Pemernukos, A.B. K K
[leBkuH
Y4eOHuK a1 00I1€00pa30BaTEeNIbHBIX YUPEXKACHUM: 0a30BbIA U
npoduab- HBIM ypoBHM Asrebpa M Hayajga MaTEeMaTHYECKOTO
1.8 | C.M. Huxkonbckuii, M.K. IloranoB, H.H. Pemernukos, A.B. K K
[leBkuH
Y4eOHuK a1 0011€00pa30BaTENIbHBIX YUPEXKACHUM: 0a30BbIA U
npodunab- HBIM ypoBHM Anrebpa M Hadajga MaTEeMaTHYECKOTO
1.9 | «"'eomerpus 10-11» YyeOnuk st 001meo0pa3oBaTeIbHBIX K K
yapexzaeHun. JI.
C. Artanacsa, 1. ®. byrysos, C. b. Kogomiies u nip. M.
1.10 | M.K. IToranos, A.B. llleBkun Jlunaktnyeckue marepuansl 10 kimacc, () D
Anrebpa u Hauana MmareMaTHueckoro aHanusa, M.: [Ipocserenue,
2011
1.11 | M.K. IToranos, A.B. llleBkun Jlunaktuyeckue marepuansl 11 kmacc, () D
Anre0pa u Hadaja MareMaTHieckoro aHanusa, M.: [Ipocsemienue,
1.12 | [IpakTUKyM IO pemeHuIo 3a1a4 no reomerpuu s 10-11 kiaccos
1.13 | IIpakTHKyM TI0 PEIICHHUIO 3a1a4 0 anreOpe W HavajaaM aHajau3a Jis IT IT
10-11
1.14 | COopHUK KOHTPOJIbHBIX pabOT Mo ajredpe u HayajdaMm aHaiu3a JUis o o
10-11
1.15 | COopHHK KOHTpPOJIbHBIX padoT no reomerpun s 10-11 xmaccos o o
1.16 | KomrurekT MaTepHasoB I MTOJATOTOBKH K SAHHOMY K K
roCyJJapCTBEHHOMY
1.17 | Hayunas, Hay4HO-TIOMYJIsIpHAS, UCTOPHYECKas JTUTEpaTypa IT IT
1.18 | CnpaBouHbie MOCOOUS (FHIUKIONEANH, CIIOBAPH, COOPHUKHA OCHOBHBIX I1 I1

(hopMyJI U T.11.)

47



1.19 ‘ MeTroauuecKue IocoOus Il yIUTENs ‘ i )i
2. IEYATHBIE
MOCObBUs
2.1 | Tabmuup! o anredpe u Havanam aHanm3a 11 10-11 kmaccos yi| yi|
2.2 | IlopTpeTsl BhIIAIOMUXCS AeSTENICH MAaTeMATUKH yi| il
3. AHO®OPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA
3.1 | MyneTumenuitHble 00ydaronre NporpaMMbl U SJICKTPOHHBIE yueOHbIE JUT1 JUT1
W3JIaHKs 110 OCHOBHBIM pa3zieJaM Kypca MaTeMaTHKH
3.2 | DnektpoHHas 6a3a JaHHbBIX AJIS CO3JaHUs TEMATUYECKUX U UTOTOBBIX
Pa3sHOYPOBHEBBIX TPEHHUPOBOYHBIX M IPOBEPOUYHBIX MATEPUAIOB JIJIS
OpraHu- 3a1uu GPOHTAILHON U WHANBUIYAIEHON paObOTHI
4. 9KPAHHO-3BYKOBBIE IOCOBUS
4.1 | BugeopuibMel 10 HCTOPUU PAa3BUTHS MaTEMATUKU, MAaTEMATHYECKUX | |
uaen
5. TEXHUYECKHUE CPEJICTBA OBYYEHMUSA
5.1 | MynbTuMeanitHBINA KOMIBIOTED yi| I1
5.2 | MHOroyHKIIMOHAIBHOE YCTPOHCTBO (IIPUHTEP-KOIHUP) | i
5.3 | MynbTuMeauanpoexTop I I
5.4 | Cpencrsa TeIEKOMMYHUKALIUN I I
5.5 | HoyrOyk yueHuka II I1
5.6 | IlepcoHanbHBI KOMIBIOTEP — paboyuee MECTO YUUTENS i |
5.7 | HTEepaKkTHBHAs JOCKa yi| ji|
6. YYUEBHO-IIPAKTUYECKOE U YYEBHO-JJABOPATOPHOE OBOPYJOBAHUE
6.1 | AyauropHas 10cKa C MAarHUTHOM OBEPXHOCTBIO U HAOOPOM | |
pUCIIOCOOTICHUI ITIs1 KPETUICHUS Ta0JInI]
6.2 | Jlocka MarHuTHas ¢ KOOPIUHATHOW CETKOU I I
6.3 | KommiekT HHCTpYMEHTOB KJIaCCHBIX: JIMHEWKa, TPAHCTIOPTHD, | |
YTOJILHUK
6.4 | KoMIIeKT cTepeoMeTpruuecKrX Tel (IeMOHCTPAIIMOHHBIN ) )| )|
6.5 | Kommiekr crepeoMeTpryecKux Tel (pa3aaToqHblil) o o
7. CHIEUUAJIN3UPOBAHHAS YYEBHAS MEBEJIb
7.1 | KoMITbIOTepHBIHA CTOJ Ji| |
7.2 | Hlkad cekuMOHHBIN U1 XpaHeHUs: 000pYyAOBaHUS i i
7.3 | llkad CeKIMOHHBIN TS XpaHSHUS JIUTEPATYPhI U | |
JIEMOHCTPAIMOHHOTO
7.4 | CreHp DKCIIO3UIIMOHHBIA yil il
7.5 | Slmuku [sis XpaHeHus! TaOIuI] Ji| Ji|




