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IHosicHuTEALHAA 3aNIHCKA

PaGouas mporpamMma Mo MaTeMaTHKE COCTaBJeHAa Ha ocHOBe denepanbHOTO TrOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpeaHero oO0Iero ooOpa3oBaHus, pa3paboTaHa B COOTBETCTBHHM C
nmoJiokeHueM o paboueid mporpamme menarora B ['bOY COIIl Ne 358 MockoBckoro paiiona CaHKT-
[TerepOypra.

Pabouas mporpamma paspaboTtaHa ¢ y4€TOM OCHOBHOM 00pa3oBaTENbHOI MPOTrpaMMbl CPEIHETrO
obmero oopazoanust [ bOY COII Ne358 MockoBckoro paiioHa.

Hacrosimass paGodasi mporpamMma SIBISIETCSI COCTAaBHOM YacThI0 OCHOBHOM 00pa3oBaTeIbHON
nporpaMMbl  cpeaHero ooOmiero ooOpazoanust ['BOY COI Ne358 MockoBckoro paitona CaHKT-
[TerepOypra (comeprkaTeabHbIN pa3ae).

OcHOBHOW 1eJBbI0 M3y4YeHHs MareMaThku B 11 kimacce Ha 06a30BOM ypOBHE SBISICTCS OOecIieueHue
BO3MOXXHOCTH HCIOJIb30BaHUSI MaTeMaTHMYECKUX 3HAHUH W yMEHUM B TOBCETHEBHOM JKHU3HH H
BO3MOXXHOCTH YCIEIIHOTO TPOAODKEHUS 00pa3oBaHUS MO CHEIHUAIBbHOCTSIM, HE CBS3aHHBIM C
MIPUKJIaIHBIM UCIIOJIb30BAHUEM MaTEeMaTHKH.

COOTBETCTBEHHO, 3aJa4YaMH SIBIISTFOTCS:

1. M3y4uTH CBOMCTBA TPUTOHOMETPUUECKUX (DYHKLUH, HAYUUTh YYAIUXCSI MPUMEHATH 3TH CBOHCTBA
MpU  pENICHUH YpaBHCHUHW M HEPABEHCTB; OOOOIMIUTH M CHUCTEMATH3UPOBATh 3HAHHS 00
UCCIIeIOBaHNM  (YHKUUH  SJIEMEHTapHBIMH  METOAAMH;  HAaydyuThb  CTPOUTh  rpaduku
TPUTOHOMETPUUECKHUX (YHKIIHH, UCIIONIb3YS PA3IMYHbIE IPHUEMbI IOCTPOEHUS I'padUKOB;

2. BBECTH MOHATHE Mpeaesa TMOCIeIOBATEIbHOCTH, Npeaena (QYHKIUH, MPOU3BOAHOM; HAyYUTh
HAaXOJUTh TNPOU3BOAHBIE C TOMOIIbI0 (opmyn audQepeHInpoBaHNs; HAYYUTh HAXOAUTH
ypaBHEHHE KacaTellbHOW K rpaduky (yHKUMH, peliaTh NPaKTUYECKUE 3aJauyd Ha NMPUMEHEHHE
MOHATHS TPOU3BOIHOM;

3. moka3aTh BO3MOXHOCTH MPOU3BOJHOW B HCCIEIOBAaHMM CBOWCTB (YHKIMHA M TOCTPOCHUHM HX
rpaduKoB;

4. O3HaKOMUTb C TIOHSATHEM HHTErpajla M HWHTETPUPOBAHUEM Kak oIepaunued, o0OpaTHOM
g depeHIIMPOBaHHUIO; HAYYMTh HAaXOIUTh IUIOMIA[b KPHUBOJMHEHHON Tpamenuu, pemarhb
npocreinme Gu3nYecKrue 3a1auu ¢ IOMOIIBIO HHTErpaa;

5. pa3BUTh KOMOWHATOPHOE MBIIUICHUE YYaIlUXCA, O3HAKOMUTh C TEOPUEH COCTUHEHUN;
obocHOBaTh opmyiny 6unoma HeroToHa;

6. chopMUpOBATh TMOHSATUE BEPOSATHOCTU CIY4YalHOO HE3aBHUCHUMOIO COOBITHS; HAyYUTh pEIIaTh
3aJjaud Ha TPUMEHEHUE TEOPEMBI O BEPOSTHOCTH CYMMBI JBYX HECOBMECTHBIX COOBITHH M Ha
HaXO0XJICHUE BEPOATHOCTH NMPOU3BEACHUS IBYX HE3aBHUCUMBIX COOBITHIA;

7. Hay4uTh MPEJCTABIATH KOMIUIEKCHOE YUCIIO B aNreOpanydeckoil M TpPUrOHOMETpUYecKoi (hopmax;
n300paXkaTh YHUCIO HA KOMIUIEKCHOW IUIOCKOCTH; HAYYHMTh BBINOJHITH OINEpAH CIOXKEHHUS,
BBIUUTAHUS, YMHOXXCHHUS U JICJICHUS YHCEJI, TIPEICTABICHHBIX B TPUTOHOMETPHUYECKON (opMme;

8. 00yuuTh mpreMaM pelieHus] ypaBHEHUN, HEPABEHCTB, CUCTEM yYpaBHEHUN M HEPABEHCTB C ABYMs
IIEPEMEHHBIMUY;

9. 3akpenuTh W3BECTHBIE YUAIIMMCS U3 Kypca IUIAHUMETPHUM CBEACHUS O BEKTOPAaX U JCHCTBUAX HaAJ
HUMHU, BBECTH MOHATHUSA O KOMIUIAHAPHBIX BEKTOPAxX B IPOCTPAHCTBE U PACCMOTPETH BOIIPOC O
pa3oKeHU! JIto00ro BEKTOpa MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM;

10. cpopmMHpOBaTH YMEHHE YUAIIUXCS IPUMEHSATh BEKTOPHO-KOOPAMHATHBINA METOJT K PELICHHUIO 3324
Ha BBIYMCIICHHE YIJIOB MEKY NPAMBIMU U IIJIOCKOCTSIMU U PACCTOSHUM MEXY IBYMsI TOUKAMH,
OT TOUYKH JI0 IIJIOCKOCTH;

11. naTe yyammMcs cucTeMaTHYECKUE CBEICHUS O TOBEPXHOCTSAX U TeJIax BpallCHUs — HUIUHAPE,
KoHyce, cdepe, mape;

12. BBecTu nmoHsTHE 00bEMa Tella ¥ BHIBECTU (DOPMYIIBI 1711 BEIYUCIICHUS 00bEMOB OCHOBHBIX
MHOTOTPaHHUKOB M KPYTJIBIX T€JI, U3yUYEHHBIX B CTEPEOMETPHUH.
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MecTo B y4eOHOM ILJIaHe
Ha uzyuenune «Marematuku» B 11 kimacce otBoautcs 4 yaca B Heaento. [Iporpamma paccuntana
Ha 136 4acoB B roj.
[IpomexyTouHass arTecTalysi Ha YypPOBHE CpeaHero oomero oOpa3oBaHUS MPOBOAUTCS B

COOTBCTCTBHHM C IIOJIOXKCHHEM

«O ¢opmax, NEPHOAMYHOCTH U TIOPSJKE TEKYIIEro KOHTPOJIS

YCIIEBaEMOCTH H TMPOMEKYTOYHOW aTTecTalmd OOy4JaromuXcsi TOCYJapCTBEHHOTO OOHKETHOTO
00111e00pa30BaTeIHHOTO YUPEKACHUS CpeAHei oOmeodpazoBaTenbHON KoM No 358 MOCKOBCKOTO
pationa Cankr-IletepOypra.

Conep:xxanue padoyeil NporpaMMbl

]‘1]7;2] Paznen OcHOBHBIE H3y4YaeMble BONPOCHI

1. IToBTOpeHUE Kypca | OCHOBHBIE TpUTrOHOMETpUYecKue Qopmynbl. HaxoxneHue 3HaueHHUN

maremaTuku 10 kiacca TPUTOHOMETPUUYECKUX BBIPAXKEHU. Pemenue MPOCTEUIITNX
TPUTOHOMETPUYECKUX YpaBHEHMM. PellleHne ypaBHEHUH, CBOAAIIMXCS K
npoctedmuM. [IpAMOYyronbHbIN MapajieNienune] W €ro CBOWCTBA.
Haxoxxnenue miomniaeil moBepxXHOCTH U 00bEMOB T'€OMETPHUECKUX TeJ,
COCTABJICHHBIX M3 MPSAMOYIOJIBHBIX Napauienenunenos. IIpsamas nmpusma.
[IpaBunbpHas nupaMua.

2. Tpuronomerpuyeckue OO6macth ompeneneHUss W MHOXKECTBO 3HAUEHUW TPHUTOHOMETPUUYECKHX

byHKIIN ¢ynkuuid. YeTHOCTh, HEYETHOCTh, IEPHOAUYHOCTh TPUTOHOMETPUUYECKHX
¢byakumii. CpoiictBa (QyHkmum y = cos x u ee rpaduk. CBoiicTBa
¢ynkuun y = sin X u ee rpaduk. CpoiicTBa ¢pyHKIMH y = tg X U ee
rpaduk.

3. ITIpomsBomnass u  ee | [Ipenen  ¢ynxumun.  HempepeiBHOCTH  ¢yHkumu.  OmpeneneHue
TreOMETpUUYECKHUM cMbIcT | pousBoaHOU. [IpaBuna nuddepennmponanus. [IponsBoaHas cTeneHHOM

¢ynkuuu. IlpousBogHble 3JeMEHTapHBIX (GYyHKUMN. ['eomeTpuueckuit
CMBICJI TPOU3BOTHOM.

4. [IpumeHnenue Bospacranne wu  yObiBaHuMe  (QYHKIUUA. ODKCTPEMyMBI  (DYHKIIHH.
IIPOU3BOIHOM k | Haubounpiiee u Hanmensiiee 3nauenue ¢pyHkimu. [locrpoenue rpaduxos
rccaeaoBaHuio GyHKIUN | GyHKITHAA.

5. ITepBooOpaznas u | IlepBooOpaznas. IlpaBuna HaxoxzaeHHss mnepBooOpasHbix. Ilmomane
HUHTETpal KpPUBOJIMHEWHOW Tparnenuu. MHTerpan u ero BbIYUCICHHUE. Bhruucienue

TI0IIAeH GUTYp C MOMOIIBIO HHTEIPAJIOB.

6. Kombunartopuka IIpaBuio mnpoussenenus. IlepectanoBku. Paszmemenus. Coueranus.

bunom HeroToHa.

7. DJIEMEHTBI teopur | BepositHocTh  coObiTHs.  ClOKE€HHE  BEpOSITHOCTEH. Y cCIIOBHas
BEPOSITHOCTEN BEpOSTHOCTh. He3aBUCHMMOCTH coOBITHI. BeposTHOCTH Npou3BenCHUS

HE3aBHCHUMBIX COOBITHIA.

8. Bextops! B | [lonste BexTopa B mpocTtpaHcTBe. CII0)KEHHE U BBIUMTAHHE BEKTOPOB.
IIPOCTPAHCTBE. YMHOkKEHUE BeKTopa Ha unciio. KommiaHapHble BEKTOPBI.

9. Meton  koopauHaT B | KoopamHaTel TOUKHM M KOOpAMHAThl BekTopa. CKajasipHOE NMPOU3BEICHHE
MPOCTPAHCTBE. BEKTOPOB. Y PaBHEHUE IJIOCKOCTH. JIBHKEHUS.

JBro>KeHUs.
10. Hunuaap, koHyc, map [Toustue wumnuuapa. I[Ltomanes mnoBepxHocTH wuIMHApa. [loHsTHE

KoHyca. Ilmomanp moBepxHOCTH KOHyca. YcedeHHbI koHyc. Cdepa u
map. Bsammuoe pacrmonoxenue cdepbsl u IIOCKOCTH. KacarenbHas
IIOCKOCTH K cdepe. [Tnomans cheps.




11.

O0BEMBI TEN

O06bem mpsiMoyroapHOTrO napaienenunena. OobemMbl NPSAMON TPU3MBI U
nunuHapa. O0beMbl HAKJIOHHOW MPU3MBI, UpamMuabl U KoHyca. O0obeM
mapa u wiomaab cpepbl. OObEeMBbI IAPOBOTO CEIMEHTA, IAPOBOT'0 CIIOS U
IapOBOTO CEKTOPA.

12.

Kypca MaT
CpeaHEN MIKOJIBI.

HNroroBoe moBTOpeHHe | MeTONbl pellIeHus ypaBHEHH C OJHUM Heu3BeCTHhIM. HepaBeHCTBa c

€MAaTHUKM | OATHUM HCU3BCCTHBIM. HapaJIJIGJIBHOCTB U NCPIICHAUKYIIAPHOCTE IMPSAMBIX
Y IJTIOCKOCTEHN B MPOCTPAHCTBE. MHOTOrpaHHUKH.

Hcnoab3yemsie popMbl KOHTPOISA

IPOBEPOYHAs

TECT
KOHTPOJIbHAS

A

caMoIpoBepKa
B3aMMOIIPOBEPKaA

YCTHBIH OITPOC
camocTosiTenbHas paboTa

pabora

paboTa o KapToukam

pabota

HepI/IOZ[I/I‘IHOCTL TCKYIICT0 KOHTPOJHA YCIIEBAEMOCTH H HpOMe)KyTO‘lHOﬁ aTTeCTAlMU YYaIlUXCs.

I mosryrogue II moayroame 3aroxa

Bxoanoit
KOHTPOJIb

1 1

TemaTnueckue
KOHTPOJIbHBbIE
padoThI

4 5 9

HToroBulii
KOHTPOJIb

HUTOIO:




I[lnannpyemble pe3ybTaThl OCBOCHHUSI Y4e0OHOTI0 NpeIMeTa
PabGouass mporpamma chopmupoBaHa ¢ ydeTroM paboyell TporpamMMmbl BOCIUTAHUS, IPHU3BaHA
00eCneunTh JOCTUKEHHUE TMIHOCTHBIX PE3YJIbTATOB.

JInuHOCTHBIE  pe3ynbTaThl OCBOCHHUA MporpaMMbl  ydyeOHoro mpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

['paskaHCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAXKJTAHCKON IMO3UIIUU OOYYAIOIIErocs KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIecTBa, MPEICTaBICHHMEM O MaTeMaTUYeCKUX OCHOBaX (HYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHHUM, TPOLIEIYP TPaXAaHCKOTo o0IecTBa (BHIOOPHI, ONMPOCHI U TIP.), YMECHHUEM
B3aMMO/ICHCTBOBATh C COIIMATLHBIMA HHCTUTYTAMU B COOTBETCTBHH C UX (PYHKIUSIMH U HA3HAYCHHEM.

[TaTpuoTHYECKOE BOCIIUTAHKE:

Cc(OPMHPOBAHHOCTHIO POCCHUICKON Tpa)kJaHCKOW WACHTUYHOCTH, YBAXEHHUS K TPOLUIOMY U
HACTOSIIIEMY POCCUICKOM MaTEeMaTUKH, ICHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHHUSM POCCHHCKHUX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMAaTHYECKOW IIKOJIBI, K MCIOJIb30BAHUIO OTUX JOCTUKEHUN B IPYIUX
HayKax, TEXHOJIIOTHX, Chepax 3KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapojaa; c(HOpMHPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUS, 3TUYECKOIO IMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAyKu U
NeSITeNIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOWYUBOTO OYIYIIETO.

OCTEeTUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOLIEHHMEM K MHpPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, pEIICHUH, pPACCYKICHHUIH; BOCIPUUMYMBOCTHIO K MATEMAaTHUYECKUM AaCIEeKTaM
pa3INYHBIX BUJIOB HCKYCCTBA.

PU3NYECKOE BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTeMaTHMYeCKHUe 3HAHMsSI B UHTEpecax 370pPOBOrO U
0e3omacHOro o0pasa KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (340pPOBOE MUTAHME,
cOQJIaHCUPOBAaHHBIN PEKUM 3aHSATUH W OTIbIXa, peryisipHas (u3anueckas aKTUBHOCTB); (PU3UYECKOTO
COBEPILIEHCTBOBAHUS, IPU 3aHSATUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOMN JESITEIHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IHUHBIM cdepam
npodeccuoHaNbHOM JEeATENIbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U €€ MNPUIOKEHUSIMHU, YMEHHEM
COBEpIIATh OCO3HAHHBIA BHIOOp Oynymield mpodeccuu M peann30BbIBATH COOCTBEHHBIC JKU3HECHHBIC
IUTaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHMYeCKOMY OOpa3OBaHHI0O M CaMOOOpa3oBaHHUIO Ha
MPOTSHKEHUM BCEH KM3HU;, TOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PEIICHUHM MPAKTUUYECKUX 3aad
MaTeMaTHYECKOW HAMPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ IKOJIOTUYECKOM  KyJIbTyphl, = NOHMMAaHHEM  BIUSHUS  COLIMAJIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHME MPUPOIHON U COLMATBHON CPEebl, OCOZHAHUEM TJI00aTBLHOTO
XapakTepa HKOJIOTMYECKUX MpoOsieM; OpHeHTalued Ha NpPUMEHEHHEe MaTeMAaTUYeCKUX 3HaHUU JUIs
pelieHrs 3a1a4 B 0071acTH OKPYKAIOIIEH Cpe/bl, TUIAHUPOBAHUS MOCTYIIKOB M OICHKH MX BO3MOYKHBIX
MOCTIECTBUH ISl OKPYKAIOILIEH CPEeIbI.

LleHHOCTH Hay4YHOTO [TO3HAHUS:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HayKd M OOIIECTBEHHOW INPAaKTHKH, TMOHUMAaHWEM MaTeMaTH4eCKON HayKH Kak cdepbl 4eIoBEUYeCKOi
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBWIM3ALUU; OBIAJACHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTUYeCKOM KyJIbTYpOl KaK CpPEICTBOM T[O3HAHUS MHPA; TOTOBHOCTHIO
OCYHIECTBJIATh MMPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITENIBHOCTh UHIUBUIYaIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATHBI

MertanpenmeTHble pe3yibTaThl OCBOEHHS MporpamMmbl ydeOHoro mpenmera «MaTemaTHkay
XapaKTepU3yIOTCS OBJAJCHUEM YHUBEPCATbHBIMH HO3HAGAMEIbHBIMU OCLICIBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OUCMBUAMU, YHUBEPCATbHLIMU Pe2YIAIMUSHBIMU OeliCTNEUAMU.
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1) Vuusepcanvnvie nosnasamenshole oelicmsus,  obecneuusaiom  gopmuposanue  0A308blX
KOZHUMUBHBIX ~ Npoyeccos odyuarowuxcs (oceoenue Memooo8 MNOZHAHUSL —OKPYJiCaAwe20 Mupa,
npuUMeHenue 102U4eCcKUX, UCCIe008amenbCKUX onepayuil, yMeHull pabomams ¢ uHgopmayuet).

ba3oBeble jornueckue AeMcTBuUs:

e BBIBISITh U XapaKTEPU30BATh CYIICCTBCHHBIC MPHU3HAKA MaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIIEHUH MEXAY TOHIATUAMU;, (HOPMYIUPOBATh OIPEIACICHHUS TOHATHHA, YCTaHABIUBATH
CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIMHA, OCHOBAHUS NJIsi 00OOIICHUS M CpPaBHEHHSI, KPUTEPUU
MPOBOJMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (DOpPMYIHpPOBATH ¥ TPEeOOPA3OBLIBATH CYXKJICHUS: YTBEPIUTEIbHBIE U
OTpHUIIaTENIbHbIE, €IMHUYHBIE, YaCTHBIE M OOIIUE; YCIOBHEIE;

e BBIABISITh MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUHs B (haKkTax, NaHHBIX,
HaOMIOJEHUSAX W YTBEPXKACHUSX; TpeJiaraTh KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUUI;

e Jle7aTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO J0KAa3aTEIbCTBA MAaTEMATUUYECKUX YTBEpPXKIACHUU (IIpsiMble M OT
MIPOTUBHOTO), BBICTpPAaWBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHS U BHIBOJIBI;

e BHIOWpATH CIOCOO pemnieHus: yueOHOM 3amavyu (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpPATh HanboJee MOIXOASIIINHA ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHEB).
ba3oBble ncclie1oBaTeNbCKHE ICHCTBUS:

e HCIOJB30BAaTh BOMPOCHI KAaK MCCIIENOBATEIbCKUNA WHCTPYMEHT TMO3HAHMSA; (HOPMYIHpPOBATH
BOIIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYHE, MpoOJIeMy, YyCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINIO, MHEHHE;

e IPOBOJUTH CAMOCTOSITCIILHO CIIAHMPOBAHHBIA IKCIICPUMEHT, MCCIICIOBAHUE 10 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBIEHUS, NPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSIMH, TIPOIECCCAMH;

e  CaMOCTOATEIBHO (HOpPMYIHUpOBATh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, MCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IMOJYYECHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000IIIEHMIT;

e IPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH IMPEAINOJIOKCHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

PaboTta ¢ nHopManKeii:

e BBIBIATH JACOUINUTH MH(POPMALUH, JAHHBIX, HEOOXOMMMBIX JUISI OTBETa HAa BOMPOC W JUIA
pelIeHHs 3a/1a4H;

e BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATH, CHCTEMAaTH3UPOBAThH
Y MHTEPIIPETUPOBATH MH()OPMAIIHIO PA3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS,

e CTPYKTYpHpOBaThb HH(OPMAIMIO, HPEACTABIATH €€ B pasiMUHBIX (hopmax, HILTIOCTPHPOBATH
rpaduyuecKy;

e  OLICHMBATH HAAEKHOCTH HH(POPMALIUH IO CAMOCTOSATENIFHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhnvie KOMMyHUKaAmMueHble Oelicmeus, obecneuusarom cpopmuposannocmo
COYUANBHBIX HABLIKOE 00YYAIOUUXCAL.

OOmenue:
e BOCIPUHHUMATH M (DOPMYIHUPOBATH CYKJACHUS B COOTBETCTBHH C YCIOBHSMH U ICIAMHU OOILICHHMS,

SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIYYE€HHBIN pe3yNbTar;
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B X0JIe 00CYXICHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOJIEMBI, peIIaeMoin
3a/la4yM, BBICKa3bIBaTh WJEH, HALICJICHHBIC HA TIOUCK PEIIEHUS; CONOCTABIIATH CBOM CYKICHHS C
CYXJIEHUSIMH JPYIMX YYAaCTHHKOB JIHAJIOra, OOHAPYXHUBATh Pa3iIMuue M CXOJACTBO MO3ULUH; B
KOPpEKTHOH Gopme (hopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

IIPEICTaBIATh pPE3ybTaThl PELIEHUS 3aJadyd, »OSKCIEPUMEHTa, MCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPaTh (JOPMAT BBICTYIUICHHS C YYETOM 3a7au MPE3eHTAN 1 0COOEHHOCTEN
ayJUTOPUH.

CoTpyIHUYECTBO:

MOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHON U MHIUBUYaJIbHON PaOOTHI IPH PELICHUN
y4eOHBIX 3aja4y; NPUHUMATh IeJb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBATh OPTaHH3ALUI0
COBMECTHOM paloThl, pacmpenensiTh BHUIAbI pPadOT, JOrOBapHUBATHCS, OOCYXKAATh MPOLECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboThl (00CYkIeHUs,, 0OOMEH MHEHUH, «MO3TOBBIC LITYPMBbI»
Y MIHBIE); BBIMOJIHATH CBOIO YacTh PAOOTHI U KOOPAMHHUPOBATH CBOU JCHCTBUS C JPYTHMHU YWICHAMH
KOMAaHJIbl; OIICHMBAaTh Ka4yecTBO CBOEro BKJI3Aa B OOMMH TPOAYKT MO KPUTEPHUSIM,
cOopMyIMPOBAHHBIM yJaCTHUKAMHU B3aMMOJICHCTBUSL.

3) Vnusepcanvhuie pecynamuensie oeiicmsus, obecneuusaom @opmuposanue CMBICTI08bIX

YCmMAaHOB0OK U HCUSHEHHbIX HABLIKOG JIUYHOCMU.

CamMooprafamsarus:

COCTaBJIATh ILJIAH, aJITOPUTM PELICHHS 3a/1a4M, BEIOUPATh CIIOCOO pPEIIeHUsl C YUETOM MMEIOLTUXCS

pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PELICHUN C
y4€TOM HOBOM MH(DOpMAITUH.

CaMOKOHTPOJIb:

BJaJICTh HABBIKAMU I103HABATENbHOW pe(IeKCHH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUU WU
MBICIUTENIBHBIX NIPOLIECCOB, X PE3Y/IbTATOB; BIAJETh CIIOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJIS
rpolecca U pe3yibTaTa peleHrs MaTeMaTU4eCKOU 3a1auH;

IIPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3ZHUKHYTH IIPU PEIICHUU 33aa4H, BHOCUTh KOPPEKTUBBI
B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBIABICHHBIX
TPYAHOCTEW;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBSCHATh MPUYMHBI TOCTHIKCHUS WU
HEIOCTHKECHUS Pe3yJIbTaTOB JAESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne ydeOHOrO0 Kypca Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs JOKHO O0eCeurBaTh

JOCTUKEHHE CIEAYIOUINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB:

DYHKIUUHA
1. BnajgeTh NOHATUAMU TPUTOHOMETpUYECKHE (DYHKIMM; CTPOUTh MX I'paUKU U yMETh IPUMEHSThH
CBOWCTBa TPUTOHOMETPHUYECKUX (DYHKIIMI IPU PEIICHUH 3a/1a4;
2. TPUMEHSATh TPU  PEIIEHWW 3a7ad  CBOMCTBA  (YHKIMH: YETHOCTh, MEPUOJIUYHOCTD,
OTrPaHUYEHHOCTB;
3. TPUMEHSTH NPU PEUICHUH 3a/1a4 Mpeodpa3zoBaHus IpaduKoB (yHKIIHIA;
4. ctpouth 3cKu3 Tpaduka (YHKIHM, YAOBICTBOPSIOUICH NpPUBEAEHHOMY HAOOpYy YCIIOBHIA

(IpOMEXYTKHM  BO3pacTaHUs/yObIBaHHS, 3Ha4YeHWE (YHKIMU B 3aJaHHOW TOYKE, TOYKH
HKCTPEMYMOB, ACUMITOTHI, HYJTU (PYHKIUH H T. [1.);

5. pemarh ypaBHEHHS, NMPOCTEHIIME CUCTEMBbl YPAaBHEHHM, HCIOJIb3ysS CBOWCTBA (YHKIIUA M WX

rpauKoB.

B noBcenHeBHOI KU3HU U MPU U3YyUEHUH APYTUX MPEIMETOB ONPEIeNATh M0 rpapukaM U HCIOIb30BaTh
JUIS pellleHus] MPUKIAJHBIX 3aJad CBOICTBA pealbHBIX IPOLECCOB M 3aBUCUMOCTEH (HauOoOINbLINE U
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HaMCHBIINE 3HAUYEHUS, MPOMEXKYTKH BO3pacTaHUs W  YObIBaHMS  (YHKIMH, TPOMEXKYTKH

3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUKU NIepernda, nepruos u T.11.); ONPEAEIATh Mo rpadukaM npocTeiime

XapaKTEPUCTHKH TEPUOIUYECKUX TPOLECCOB B OHOJOTMH, 3KOHOMHKE, MY3BIKE, PaJHOCBI3M U [p.
(ammuTyna, NepUoa  T.11.)

JIeMEeHThI MAaTEeMATHYECKOI0 aHAJIM3a

1.

2
3.
4.
5

N

9.

10.
1.

BJIQ/IETh MOHSITUSIMU: IPOU3BO/IHASA (DYHKIIUU B TOUKE, MPOU3BOAHAA (DYHKIIUU;
BBIYUCIISATH MIPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIMI 1 X KOMOMHAIIN;

HUCCIICO0BATh (1)YHKI_II/II/I Ha MOHOTOHHOCTBb U SKCTPCMYMBI;

CTpOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 3314,

BJIAJICTh MOHATHEM KacaTellbHas K rpaduky (yHKIMH U yMEThb NMPUMEHSTH €ro NMpH pPELICHUU
3ajady;

BJIAJICTh MOHATUSAMU IepBOOOpa3Hast (PyHKIIHS, OTPE/ICICHHBIN HHTETPaT,;

npuMeHsTh Teopemy HproToHa—JIeliOHuIa 1 ee ciiencTBHsI IJIs PEIICHHs 3314,

BJIaZAICTh CTAHAAPTHBIM allllapaToOM MATCMATUYCCKOI'0 aHaJIn3a JIA BBIYUCICHUA IIPOU3BOAHBIX
(GYHKIHMH OJTHOW TIEPEeMEHHOM,

MNPUMCHATH anmnapart MaTCMaTUYCCKOTO aHan3a JId HUCCICOOBAaHHA (IJYHKL[PIP'I U TIOCTPOCHUA
rpaduKoB;

OIIEpHPOBATH MOHATHEM NEPBOOOPA3HON (PYHKIINH [T pELICHUS 3aa4;

OBJIQJICTh OCHOBHBIMH CBeZicHUsSIMH 00 wuHTerpasie Hprorona—JleiOHMIIa W €ro MpoCTerImx
MNPUMCHCHUAX.

B noBcenHeBHOM )XKM3HU U MIPU U3YUYEHUU OPYTHUX MPEAMETOB pelliaTh MPUKJIaJHbIe 3aaul U3 OHOJIOTHH,
(GU3MKY, XUMUW, SKOHOMUKH M JPYTUX TPEIMETOB, CBS3aHHBIC C WCCIIEJOBAHHEM XapaKTEPUCTHUK
MPOLIECCOB; MHTEPIPETUPOBATH MOJTyUYEHHBIE PE3YIbTATHI.

CTaTHCTHKA ¥ TeopHs BEPOATHOCTE, JJOTHKa M KOMOMHATOPHKA

1.

whw

B

OIICpHUPOBATb OCHOBHBIMH OIMUCATCIBHBIMU XAPAKTCPUCTUKAMU YHCIOBOTO Ha60pa, IIOHATUEM
reHepaibHasi COBOKYITHOCTh M BBIOOPKOI1 U3 Hee;

OINICpHUPOBATh MNOHATUAMU: YACTOTA U BCPOATHOCTH C06LITI/ISI, CymMMa H TIPOHU3BCACHUC
BEPOSATHOCTEH, BEIUNCISATH BEPOSITHOCTH COOBITUN HAa OCHOBE MOJCYETa YUCIIa UCXO/IOB;

BJIaACTh OCHOBHBIMHU INOHATHUSIMU KOMGI/IHaTopI/IKI/I U YMCTb IPUMCHATH UX IIPU PCUHICHUU 3a1a4;
UMETh IpeJCTaBlIeHne 00 OCHOBAaX TEOPUU BEPOSTHOCTEH;

HUMCTh TMPCACTABJIICHUC O AJUCKPCTHBIX W HCHOPCPBIBHLIX CJIy‘-I@.ﬁHLIX B€IIMYKMHAX #©U O
pacnpeneNeHusx, 0 He3aBUCUMOCTHU CIyYailHbIX BEJIMUHH;

HUMCTH NPCACTABIICHUC O MATCMATUYCCKOM OXKUJAHUHU U OTUCTICPCUN CquaﬁHLIX BCJIMYHH,
MPUBOJIUTH TPUMEPHI TMPOLECCOB W SIBICHUM, WUMEIONIUX CIYYallHBIA WU BEPOSITHOCTHBIN
XapaxkTep;

UMETh TpeJCTaBiIeHne 00 YCIOBHOW BEPOSATHOCTH M O TOJHOW BEPOSITHOCTH, NMPUMEHSITh HX B
pelIeHnHn 3a1ad.

MOBCEIHEBHON JKM3HM W TPHU HU3YYEHHUU JAPYTUX TMPEAMETOB BBIUUCIATH WM OLEHUBATh

BEPOSATHOCTH COOBITUN B PEabHOM KU3HU; BBIOMPATh METOMBI IMOAXOJSIIETO MPEICTABICHUS U
00pabOTKH JaHHBIX.

I'eometpusi

1.

2.

BJAJICTh TOHSATHSMM TeJla BpallleHUs, CEYCHHs LWIMHIpPA, KOHyca, mapa U cdepbl U yMeTb
IIPUMEHATH UX IIPYU PELICHUU 3a/1a4;

BJIAJICTh IOHATHEM KACaTEJIbHBIX IMPSAMBIX U IJIOCKOCTEM M YMETh IIPUMEHATh UX IIPU PELICHUU
3a1ad4;

UMETb MPEICTABICHUS O BIMCAHHBIX M OMUCAHHBIX c(hepax U yMETh NPUMEHSTh UX IPU PEIICHUN
3a1ady;

BJIAJICTh HOHATHUSAMH 00beMa, 00beMa MHOTOTPAHHUKOB, TEN BPALICHUA M MPUMEHSTHh MX MpU
pelIeHuy 3a1a4;
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12.

13.

14.

HUMCTh NPCACTABJICHUC O PA3BCPTKC HNUIMHApPA W KOHYCA, IUIOMAAW IMOBCPXHOCTH HUJIMHApPA U
KOHYCa M yMETh IIPUMEHSITH €ro MPH PEIICHUH 3a1a4;

UMETb MPEJCTABICHHUE O TUIOMIAIN chepbl U yMETh IPUMEHSTD €ro MPH pEeIICHUH 3a1a4;

YMETh peniath 3aJa4i Ha KOMOWHAIIMA MHOTOTPaHHUKOB U TEJI BPAIICHUS;

HUMCTh MPCACTABIICHUC O HOIIOGI/II/I B IPOCTPAaHCTBC W YMCTb PCIIATh 3aJa4W Ha OTHOIICHUC
00BEMOB U TIJIOMIA/ICH TOBEPXHOCTEN TTOTOOHBIX (QUTYD;

HUMCTH NPCACTABIICHUC O KOHUYCCKUX CCUCHUSX

. UMETh Tpe/ICTaBlIeHHUE O Kacaromuxcs chepax 1 KOMOWHALUMYU Te BPALLEHUS U YMETh IPUMEHATh

€ro MPH PEIICHUH 33]1a4;

. OpUMCHATL MpU PCIICHUU 3aJad U AOO0Ka3aTCIbCTBC TCOPEM BGKTOpHBIfI METOd M METOA

KOOD/IMHAT;

UMETh MpeJCTaBlIcHHEe 00 akcMoMax o0beMa, MPUMEHATH (OPMYJIBI 0O0BEMOB MPSMOYTOIBLHOTO
napaJulesienunea, Tpu3Mbl 1 THPaMUIBI, TETPadApa MpU PEIICHUH 3a/1a4;

UMETh TPEJICTaBIICHHUE O JABIKEHHUSIX B IMPOCTPAHCTBE: MapajIeIbHOM IEPEHOCE, CUMMETPUU
OTHOCHTEJBHO TNIOCKOCTH, ICHTPAJIbHOW CUMMETPHH, TIOBOPOTE OTHOCUTEIBHO MPSMON;

YMETh IPUMEHSTH (HOpMYIIbl 00bEMa IPU PEIICHUH 3a/1a4.

B noBcenHeBHON KU3HU M MPHU U3YYEHHUU APYTUX MPEIMETOB COCTABIATH C MCIOJb30BAHUEM CBOMCTB
TEOMETPUUYECKUX (PUTYp MaTEeMaTHYECKHE MOJACNU JIs PEIICHUs 3aqad MPaKTUYECKOro Xapakrepa H
3aJ1a4 U3 CMEKHBIX AUCLUUILINH, UCCIIEI0BATh MOJYYSHHbIE MOJICIH U HHTEPIIPETUPOBATH PE3yNbTaT.
BeKkTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

1.

Nownkwbd

BJIQ/IETh MOHSITUSIMHU BEKTOPOB U UX KOOPJIUHAT;

YMETh BBITIONHSATh OTEPAIIUN HAJl BEKTOPAMU;

HCIIOJIb30BaTh CKaJSIPHOE MPOU3BECHIE BEKTOPOB MPU PELICHUH 3a/1a4;

IPUMEHSTH BEKTOPBI U METOJ KOOPAMHAT B IPOCTPAHCTBE IPU PELICHUU 3a/1a4.

HaXOJUTh 00bEM Mapajulesenune1a u TeTpadipa, 3alaHHbIX KOOPJMHATAMU CaMUX BEPIIIHH;
3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaXOJHUTh PACCTOSIHUE OT TOYKU JI0 IIIOCKOCTH B CHCTEME KOOPAHMHAT.



TEMATHYECKOE IINTAHUPOBAHME

No Paznen Kon- DOnektpoHHbIe (IU(PPOBHIE) 00pa30BaTEILHBIC PECYPCHI
/T BO
4acoB
1 [ToBTOpEHME Kypca | 9 1. www. ege.edu.ruedu.ru (caiit MOuH P®).
matematuku 10 kimacca 2. www.school.edu.ru (Poccuiickuii
2 Tpuronomerpuueckue 10 o011eo0pa3oBaTeabHBIA TOPTAN).
byHKIIUH 3. www.pedsovet.org  (Bcepoccuiickuit ~ MHTepHeT-
3 [IpousBogHas u ee | 10 MIEJICOBET)
TeOMETPUYECKUIN CMBICIT 4. www.fipiru  (cailt ~ ®DenepadbHOrO  HMHCTHUTYTa
4 HpI/IMeHeHI/Ie HpongBo;[Hoﬁ 9 neaarorudycCKux I/ISMepeHHI?'I).
K MCCIIEIOBAHMIO (DYHKLIUIM 5. www.math.ru (UnaTepHeT-nogaepxka YUUTENEN
5 [TepBooOpasnas u| 10 MaTeMAaTHKH).
MHTErpal 6. www.mccme.ru  (caiit  MOCKOBCKOro  IEHTpa
6 KoM6HHaTOpHKA 7 HEMpPEephIBHOIO MAaTEMATHUECKOT0 00pa3oBaHMUs).
7. www.it-n.ru (CeTb TBOPUECKUX yIUTEIECH)
7 3 JIEMEHTEL Teopun | 9 8. www.som.fsio.ru (cereBoe 00bEIMHEHNE METOANUCTOB)
BEpOSTHOCTEI 9. http:// mat.Iseptember.ru (caiir ra3eThl
8 BeKTOpHI B IPOCTPaHCTBE. | 8 «Martemarukay) .
10. http:// festival.1september.ru (pecruBann
9 Meron  xoopmumar B | 11 negarornyeckux uned «OTkpbIThIE  ypok» («IlepBoe
npocTpaHcTBe. JIBIKEHNS. CEHTAGPS)).
10 | Lumnp, xonyc, map 14 1. www.eildos.ru/ gournal/content.htm (HMuTepuer -
KypHaJ «IUmI0c»).
11 | OBnomer ton 15 12. www.exponenta.ru (oOpa3zoBaTenbHBIN
MaTeMaTUYECKHUI CaiT).
13. kvant.mccme.ru (3/€KTpOHHAsI BepCUs KypHala
12 | Utorosoe noBTopeHue | 24 «KBaHTy. ( p p yp
Kypca MaTeMaTHKU

CpEeHEN LIKOJIBI.

14. www.math.ru/lib (s1ekTpoHHass MaTemaTudeckKas
OnbMoTeKa).

15. http:/school.collection.informika.ru (enmuHas
KOJUTEKIIUS IUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TecTupoBanue
KJIacChI).

17. http://teacher.fio.ru (memarormdeckas mactepckas,
ypoku B UHTepHETE M ipyroe). 4

18. www.uic.ssu.samara.ru (IIyT€BOAUTENb
HAYKW» JUTS IKOJILHUKOB).

19. http://mega.km.ru (Merasuuuknonenus Kupuina u
Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru
(caiiThl « JHIUKIIOTICTAI)

5-11

«B wmupe

HUTOTIO: ...136...... YACOB
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoa
Bcero  bHBIEC
padoThI

JlaTa
usyde
HUS

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypeni !

IToeTopenue. ToxaecTBEHHbBIE
mpeoOpa30BaHUs CTETICHHBIX,
UppaIMOHATBHBIX BBIPAKCHUH.

IToBTOpenue. [IpsiMOyTronbHBIN
napajJiesenunes U ero CBoMcTBa.
Haxoxnenue mioniaaei
MTOBEPXHOCTEH, COCTABJICHHBIX U3

IPAMOYTOJIBHBIX MApaJIJICIICIIUIICIOB.

IToBTOpenue. ToxnecTBeHHBIE
npeoOpa3oBaHus JTOTapUPMUUECKUX,
TPUTOHOMETPUUECKUX BBIPAKCHUH.

[ToBTOpenue. Pemenue npocteHmmx
UpPpaLMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB.

IToBTOpenue. IIpsimas npusma.
IIpaBunpHas nupamuma.

[ToBTOpenue. Pemenue npocteHmmx
MOKAa3aTeNbHBIX, JIOTapU(PMUUECKUX
YpaBHEHUI U HEPABEHCTB.

IToBTOpenue. Pemenue npoctedmmx
TPUTOHOMETPUIECKIX YPABHEHUN U
HEPaBEHCTB.

IToBTOpEeHNEe. MHOTrOrpaHHUKH,
pelieHne 3aaay.

BBOI[HaSI KOHTpOJIbHAaA pa60Ta

10

OO6acTpb omnpeaeneHnuss 1 MHOKECTBO
3HAYCHUI TPUTOHOMETPUIECKUX
¢$hyHKUUH.

11

ITousTue BekTopa. PaBeHcTBO
BEKTOPOB.

12

YeTHOCTh M HEUETHOCTD
TPUTOHOMETPHISCKHUX (HYHKITHH.
IlepuoanunocTh
TPUTOHOMETPUIECCKUX (hYHKIIHH,

13

CnoxeHue 1 BHIYUTaHUE BEKTOPOB.
CymMMa HEeCKOJIBKHX BEKTOPOB.

14

I'padux QyHKIMM Y = COSX.

15

VMHOXEHUE BCKTOpa Ha 4YHUCJIO.

16

CBoiicTBa (DyHKITUH Y = COSX.

17

KOMHJ’IaHapHI:Ie BCKTOPHGI. Hpalemo
napauiCiaCrumIiicaa.

1 I/ICHOHL?)yIOTCH PeCypChbl NEPCUNUCIICHHBIC B TECMATUYCCKOM IUTAHUPOBAHUN
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18 I'paduk PyHkmuy y = sinx.
PaznoxkeHue BeKTOpa Mo TpeM

19 HEKOMITJIAHAPHBIM BEKTOPaM.

20 CRoiicTBa QYHKITHH Y = SinX.
BekTtopsl B pocTpaHCTBE, pelIeHHe

21 3amad.

22 I'paduk QyHKIUHT Yy = tgX.

BekTtopsl B ipocTpaHCTBeE,

23 00001IaIOIINH YPOK

24 CBoiicTBa QyHKINH y = tgX.
Konrtponsnas padota: Bekrops! B

25 IIPOCTPAHCTBE.
Tpuronomerpuueckue GyHKLIUH,

26 0000IIaI0IINH YPOK.
[IpsMoyToNIbHAS CUCTEMa KOOPAUHAT

27 B IIPOCTPAHCTBE.

KonTponbnas pabdora:

28 Tpuronomerpuueckue QyHKIUH.

29 Koopaunatsl BekTopa.
Onpenenenne Npou3BOIHOMN,
HaXO)KJIeHUE MMPOU3BOTHOH 11O

30 OIIpeeNICHHIO.

CBs13p MEX Iy KOOPAMHATAMH

31 BEKTOPOB U KOOPAWHATAMU TOUEK

32 [IpousBoHas cTeneHHON (PYHKIIUU.
IIpocreiiiue 3aa4u B KOOpAUHATAX,

33 pelieHue 3a1a4
IIpousBogHas CyMMBI U

34 Mpou3BeAeHUs (PyHKIMH.

VYroa mexay BekTopamu. CkalsspHoe

35 NIPOU3BEIEHUE BEKTOPOB.
[IpousBogHast yacTHOTO,

36 MIPOU3BOHAS CIIOKHON (PYHKIINH.
CBoliCTBa CKaJIAPHOTO

37 MIPOM3BEICHUSI, PEeIICHHE 3a/1a1
[Ipusuia guddepeHupoBanms,

38 pelieHue 3aaa4.

Brruncnenue yrioB Mexy

39 MPSIMBIMHU.

IIpousBogHBIE HEKOTOPHIX

40 JJIEMEHTAPHBIX (HYHKITHI
Briuucienue yrioB Mexay mpsaMoit

41 U IIJIOCKOCTBIO.

42 IIpousBogHasi, pemenue 3amad.
LenTpanpHas cHMMeTpHs, OCeBast
CUMMETpHUS, 3epKaIbHAsi CHMMETPHSI.

43 ITapamtensHBIN TepeHoc
Kacatenpnas x rpaduky QpyHKImY,
TE€OMETPHUYECKUI CMBICI

44 TIPOU3BOTHOM.
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Metoa KOOpAUHAT B MPOCTPAHCTBE,

45 o0o0mmaronmii ypok
Kontponsnas padota: Meton

46 KOOPJIMHAT B TIPOCTPAHCTRBE.
IIpousBogHas U ee reOMETPUUYCCKUNA

47 CMBICIT, 0000TIAIOMNN YPOK.
Kontponbnas pabora: [IponsBomHas

48 1 €€ TEOMETPHUUCCKHII CMBICIT

49 TlonsiTue uunuHIpAa.

[TpumeneHre TPON3BOIHOM
(YHKIIUYU K HAXOXKJICHUIO
MIPOMEKYTKOB BO3PACTaHUS U

50 yOBbIBaHUSI.

51 [Tnomanb MOBEPXHOCTH MWIHHIPA.
HaxoxneHnrue npoMeKyTKOB
BO3pacTaHus ¥ yObIBaHUS QYHKIIUH,

52 pelieHue 3a1a4.

53 Hunuanmp, pemeHue 3aaa4
HaxoxaeHue Touek 3kcTpeMmyma

54 (hYHKITUH ¢ TTIOMOIIBIO MPOU3BOTHON

55 Konyc.

AJITOPUTM HaXOXJICHUS
HanOOJBIIETO U HANMEHBIIIETO
3HauYeHUs (PYHKIIUU Ha OTPE3KE C

56 TTOMOIIIBIO TIPOM3BOTHOM.

57 IInomane MOBEPXHOCTH KOHYCA.
HawnGonbiee n HanMeHbIee
3HaueHUe (PyHKINU, 0000IIATOTHIA

58 YPOK.

59 Y cedueHHBIN KOHYC
[octpoenue rpadukoB GpyHKIMHU C
TTOMOIIIHIO TIPOU3BOJTHOM, PEIIICHHE

60 3amad.

61 Cdepa u map. YpaBueHue cepsl.
BrmykiocTs rpaduka GyHKINY,

62 TOYKH TIeperuda.

[IpumeHneHne npou3BOIHON K
UCCIIEIOBAHUIO (DYHKITHIA,

63 00001IaI0INH YPOK.

BzanmMHoe pacnionoxxeHue cepsl 1
miockocTy. KacaTtenbHas mockocTh

64 K ctepe.

KonTponbhas padora: [Tpumenenue
MIPOU3BOAHON K MCCIIETOBAHUIO

65 (hyHKITHIA,

66 [Mnomane cheps

67 Ormpenenenne epBoOOpa3HOM
MHOTrOrpaHHUKH, BITUCAHHEIC B

68 cdepy U OnrcaHHbIE OKOJIO CEpPHI.

69 Tabnuua mepBooOpa3HBIX
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JIIEMEHTAPHBIX QYHKIHH.

Konyc, BucanHslii B cepy, u

70 cdepa, BMcaHHas B KOHYC.

[TpaBuiia HaX 0K ICHUS 1
71 MIEPBOOOPA3HBIX.

Iunuuap, BOUCaHHBIN B cepy, U |
72 cdepa, BIMCaHHAs B IWJIMHJIP

KpuBonuneitnas Tpanenys u ee 1
73 TUTOIIIATb.

Hunusap, koHyc, chepa, 1
74 00001IaIOIINN YPOK

Ornpenenenne naTerpaia, popmyna 1
75 Herorona-Jleiiouuna.

Kontponbrast padora: Lumaaap, |
76 KOHYC, cdhepa.

Brruncnenue miorniam 1
77 KpUBOJIMHEHHOHN Tpanenu

[onsatne o6vema. O0beM |
78 MPSIMOYTOJIFHOTO MapaJuIeIIeHIIea

Brruncnenne miomaneit guryp,

OrpaHUYEHHBIX TpadrukaMu 1
79 HECKOJIbKUX (PYHKIIHH.

O0beM IPSIMOI MPU3MBI,

OCHOBaHHEM KOTOPOU SIBIIACTCSA 1
80 MIPSIMOYTOJIEHBIN TPEYTOHHHIK

Brruncnenue miomianei puryp ¢

TTOMOIIBI0 HHTETPAJIOB, PEIIICHUE 1
81 3aJad4.
82 O0beM MPsSIMOIA TPHU3MEI 1
83 HHTerpain, 00001ar0mui YpoK. 1
84 O0beM uIUHApa 1
85 O0beM nWIMHIpa, pelieHue 3aad. 1

Pemenrie KOMOMHATOPHBIX 3334 C 1
86 MTOMOIIBIO TIPaBHJIA TIPOU3BEICHHUS.
87 O0beM HAKJIOHHOW IIPU3MBI. 1
88 CoueTaHus U UX CBONCTBA 1
89 O0beM mUpaMuIbl. 1
90 ITepecTaHOBKH. 1
91 O0BeM nmupaMuibl, pelieHue 3a1a4y 1
92 Pazmenienus. 1
93 O0BeM KOHYCa, YCEUSHHOTO KOHYCa 1

O0BeM KoHYyCa, yCeUeHHOT0 KOHyCa, 1
94 pelieHue 3a1a4
95 bunom HeroTona. 1

O0beM I1apOBOr0 CETMEHTA, 1
96 LIapPOBOTO CJI0S U MAPOBOro CEKTOpa

Komb6unaropuka, 0000marommmii |
97 YpOK
98 O0beM mapa 1
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99

Konrtponbnas padoTa:
Kombunaropuka

100

OO0BeMBI reOMETPUYECKHUX TET,
peleHue 3a1a4

101

Co0piTia. KoMOuHanuu coOBITH.
IIpoTHBOIIOI0KHOE COOBITHE.

102

Knaccuueckoe onpesneneHue
BEPOSATHOCTH.

103

OOGBbeMbI TEOMETPUUYECKUX TEI,
00001maromui ypox

104

Cro>keHHe BEpOSTHOCTEH.

105

Kontponbaas padora: O0BEMBI
TeOMETPUUYECKHX TEL.

106

HezaBucumeie coObITHA. YMHOXKEHNE
BEPOSATHOCTEN.

107

3HAKOMCTBO C BEpOSITHOCTHIO.
O06o0maromii ypox.

108

Cny4daifHble BETUUYHHBI.

109

IlenTpanbHbie TEHACHIIMU. Mepbl
paszbpoca

110

Craructuka, peneHue 3a1ad

111

KontponbHas pabora: DIeMeHTHI
Teopuu BepositHocTel. CTaTucTrka

112

[ToBTOpEeHME, TEPIIEHANKYISIPHOCTD
MPSIMOU U MIIOCKOCTH.

113

TloBTOpEHME, NBYTPAHHBIN yTO,
MEePIEHIUKYISIPHOCTh TNIOCKOCTEH

114

HOBTOpeHI/IC, napauiCJICIuIiCa,
nopusMma, mupamMuaa

115

HOBTOpeHI/IC, TCJIa BpalllCHUS.

116

IToBTOpEHUME, pellieHne 3a71a4

117

[MoTopenwue. [IpeoOpasopanue
aIre0panvecKux BhIPAKECHHIMA

118

Crenennasi, orapudMudecKas u
TPUTOHOMETpPUYECKUE (DYHKIINH.

119

Pemenne moka3aTeabHBIX,
norapu()MUIECKUX YpaBHCHUN U
HEPaBEHCTB.

120

Penienne TpUroHOMETPUYECKUX
YpaBHEHUI 1 HEPABEHCTB.

121

IIpousBognas.

122

Briuucnenue uHTErpanos.
Briuucnenue nnomanu
KpUBOJIMHEHHOM Tpamnenuu.

123

[ToBTOpeHue, UTOTrOBasE KOHTPOILHAS
pabora

124

IToBTOpenue m3ydenHoro B 10-11
KJIaccax

125

IToBTOpenue m3ydenHoro B 10-11
KJIaccax
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IToBTOpenue nzyuennoro B 10-11

126 KJaccax

[ToBTOpenue nzyuennoro B 10-11
127 KJaccax

[ToBTOpenue nzyuennoro B 10-11
128 KJaccax

IToBTOpenue m3ydenHoro B 10-11
129 KJaccax

IToBTOpenue m3yuenHoro B 10-11
130 KJlaccax

IToBTOpenue m3ydenHoro B 10-11
131 KJjaccax

IToBTOpenue nzyuensoro B 10-11
132 Kjaccax

[ToBTOpenue nzyuennoro B 10-11
133 KJaccax

IToBTOpenue nzyuenHoro B 10-11
134 KJaccax

IToBTOpenue m3ydenHoro B 10-11
135 KJaccax
136 HTtoroBslii ypox.
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YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

1.AnreOpa 1 Hayana maremaruyeckoro ananmusa. 10-11 kmace: yue6. mist 001eodpa3oBaT. yUpexkIeHUH :
6a3oBb1it 1 ipodui. yposuu / [FO.M. Konsrun, M.B. Tkauésa, H.E. ®&énoposa, M.W. llaGyruH]; mox
pea. A.b. XKwxuenko. — M. : IIpoceemienue, 2016.

2. I'eometpus. 10-11 kmaccsl : yae0. 1y 0061eo0pa3oBar. yupexkaeHuid: 6a30BbIid 1 MpoduiI. YpoBHH /
[JI.C, Aranacsn, B.®. byry3os, C.b. KagomiieB u ap.]. - M.: «IIpocsemienue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNuTepHeT-pecypcesl:

1. www. ege.edu.ruedu.ru (caiitt MOuH P®).

. www.school.edu.ru (Poccuiickuii 061meo0pa3oBaTebHbINA TOPTAN).

. www.pedsovet.org (Bcepoccuiickuit TuTepHeT-11€/1COBET)

. www.fipi.ru (caiiT degeparbHOr0 HHCTUTYTA TEIarOTMYECKUX U3MEPEHHI ).

. www.math.ru (MaTepHeT-noepxKa yuauTeneit MaTeMaTHKH).

. www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MAaTEMAaTHIECKOTO 00pa30BaHus).
. WWW.it-n.ru (C€Th TBOPUYECKUX YIUTEIICH)

. www.som.fsio.ru (cereBoe 00beTUHEHIE METOIUCTOR)

9. http:// mat.1september.ru (caiiT razeTsr «MaTeMaTUKa)

10. http:// festival. Iseptember.ru (pectuBaip nenarorndeckux uneit «OTKpoITHIN ypok» («IlepBoe
CEHTAOPS»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - s)xypHan « Ug0c»).

12. www.exponenta.ru (oOpa3oBaTeabHbIIl MAaTEMAaTUICCKUNA CANT).

13. kvant.mccme.ru (35eKTpoHHast Bepcus xKypHaia «KBaHT».

14. www.math.ru/lib (3exTpoHHast MaTemMaTrdecKkas OMOINOTEKA).

15. http:/school.collection.informika.ru (equHast Komekius 1u@pPoBBIX 00pa30BaTEIBHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccer).

17. http://teacher.fio.ru (megarorudeckas Mmactepckas, ypoku B IHTepHETE U IpyToe).

18. www.uic.ssu.samara.ru (IyTeBOAUTENb «B MUpe HayKu» AJI NTKOJILHUKOB).

19. http://mega.km.ru (Merasamuknonenus Kupwmia u Medonus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIIUKIOTICTAI)
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