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ILlnanupyemMblie pe3yJbTaThI

JIM4HOCTHBIE, MeTanpeIMeTHbIe U MpeAMeTHbIEe Pe3yJbTAThl OCBOECHHA
y4eOHOro Kypca
[Iporpamma Kypca obecriednBaeT JOCTHKEHHUE CIIEAYIONUX Pe3yIbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOT'O OOIIIEro 00Opa3oBaHMUs:

JIUYHOCHIHblIE:
C(I)OpMI/IpOBaHHOCTI:: OTBCTCTBCHHOI'O OTHOHICHHMA K YYCHHIO, TOTOBHOCTb H

CIOCOOHOCTH O0yYarolmMxcss K CaMOpa3BUTHIO M CaMOOOpa30BaHHUIO Ha OCHOBE

MOTHBAITUU K 00YUYCHUIO U MMO3HAHWIO, BRIOOPY JMaibHEHIIero oopa3oBanus Ha O6a3e

OPUEHTUPOBKHU B MUpPE Tpodeccrii u MPOPECCUOHATBHBIX MPEATIO UTCHU;

YMEHHE SICHO, TOYHO, I'PAMOTHO H3JlaraTh CBOM MBICIH B YCTHOH W THUCHMEHHOU

peuH, IOHWUMATh CMBICT TIOCTAaBJICHHON 3a/layd, BBICTpPAWBATh apPryMEHTAIIUIO,

NPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIIIUICHHUS, YMEHHE pAaCIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHMSI, OTJINYATh THIIOTE3Y OT (haKTa;

KPEaTUBHOCTH MBIIIJICHUS, MHUIIUATHBA, HAXOJYMBOCTh, AKTHBHOCTh TIPH PEIICHUH
anreOpanvecKux 3aj1ad;

yMEHHE KOHTPOJIMPOBATh IMPOILECC W PE3yibTaT Y4YeOHOW MaTeMaTHYeCKOU
TeSTeILHOCTH;

Memanpeomemuole:

YMEHHE CaMOCTOSITENILHO INIAHUPOBATh AIbTEPHATUBHBIC ITYTH JTOCTIDKEHUS ITIeIIeH,

OCO3HAHHO BBIOMpaTh HamboJsiee 3PPEKTUBHBIC CIOCOOBI PEIICHUS YYEOHBIX H

NIO3HABATEIBHBIX 33/1a4;

YMEHHE OCYIIECTBISAITH KOHTPOJIb MO PE3YJIBTATy U MO CIIOCO0Y ACHCTBHSI HA YPOBHE

IPOU3BOJIBHOTO BHUMAaHUSI U BHOCHTh HEOOXOAMMbBIE KOPPEKTUBHI;

YMEHHE aJ[eKBaTHO OIICHMBATHh INPABHIBLHOCTh HIIM OIIMOOYHOCTH BBITOJHCHUS

ydeOHOU 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €€

pEIICHHS;

YMEHUE YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIC CBS3U; CTPOUTH JIOTHYECKOE

paccyKJeHue, ymo3akiatoueHue (MHAYKTUBHOE, JENYKTUBHOE W IO aHAJIOTHHU) U

BBIBO/JIBI;

YMEHHE CO3/1aBaTh, MPUMEHSATH W MPE0OpPa3OBBHIBATH 3HAKOBO- CHMBOJIMYECKUE

CpeICTBa, MOJEIH M CXEMbl JUIsl PelIeHUs Y4eOHBIX W TO3HABATEIBHBIX 3a7aY;

YMEHHUE BHJIETh MAaTEMAaTUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOW CHUTyallWH B

JAPYTHX TUCIHIUINHAX, B OKPY KAIOIICH KU3HU;

YyMEHHE TIOHMMATh M WCIOJH30BaTh MATEMaTUYECKHE CPEACTBA HATJSIHOCTH

(puCcyHKH, YepTEeX M, CXeMbl W [p.) A WUIIO 'CTPAllUd, WHTEPIPETAINH,

apryMeHTaIlH;

YMEHHE BBIJBUTATh THUINOTE3bl MPH PEIICHUU Y4YEOHBIX 33/7a4 W MOHUMAThH
HEO0O0XOJMMOCTb X TPOBEPKH;



YMEHUE NPUMEHITh UHAYKTUBHBIE U JIETyKTUBHBIE CITIOCOOBI pacCyKJI€HUI, BUJETh
pa3IuYHbIEe CTPATErUy PEUICHUs 3a/1a4;

MOHUMAaHUE CYIIHOCTH aJTOPUTMUYECKUX NPEANUCAHUA U  YMEHHUE
JEHUCTBOBATh B COOTBETCTBUU C MIPEAJIOKEHHBIM aJr0PUTMOM;
npeomemmuule:
yMeHHE padoTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTypUpOBaHUE, U3BIICUCHUE
HE00X0IUMON MH(POPMALIMK), TOYHO M IPAMOTHO BBIPAXKaTh CBOM MBICIHU B YCTHOMU
U TMCbMEHHOM peud, MPUMEHSS MATEeMATHUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJHKY,
UCIIOJIb30BaTh PAa3jIUYHbIE S3bIKM MAaTEMAaTUKH (CIIOBEC HBIA, CHMBOJMYECKUM,
rpaduueckuii), OOOCHOBBIBATH  CYXKIEHHS, TNPOBOAUTH  KJIAcCU(UKAIUIO,
JI0Ka3bIBaTh MATEMATUUECKHE YTBEPKICHUS;
BiajieHre O0a30BbIM TMOHSATUMHBIM allapaToM: HUMETh MPEACTaBICHHE O YHUCIE,
BJaJICHUE  CHUMBOJIBHBIM  SI3BIKOM  aireOpbl,  3HaAHUE AIIEMEHTAPHBIX
(GYHKIIMOHAIBHBIX 3aBUCUMOCTEH, dbopmupoBaHue Ipe/ICTaBICHUN 0
CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M O Pa3IMYHBIX CIOCOOaX MX
U3 "YUYCHUS;
YMEHHE BBINOJIHATH alreOpandyeckue nmpeoOpa3oBaHus PallMOHATIBHBIX BBIPAKEHUM,
OpPUMEHATh WX JUIsl pelieHus Yy4yeOHBbIX MaTeMaTHYecKuX 3a7ad M 3ajad,
BO3HHUKAIOIIUX B CMEXHBIX YUEOHBIX IIpeMeTax;
YMEHHE II0JIb30BAThCd MAaTEMaTH4YECKUMH (GOpMyJaMH U CaMOCTOSITENIBHO
COCTaBJIATh (POPMYJIBI 3aBUCHMOCTEH MEXIy BEIMYMHAMM Ha OCHOBE 000OIIEHUS
YACTHBIX CIIy4aeB U KCIEPUMEHTA,
YMEHHE peIlaTh JUHEHHbIE YPABHEHHS U HEPABEHCTBA, a TAKXKE IPUBOJAUMBIE K HUM
ypaBHEHUS, HEPaBEH "CTBA, CUCTEMbI; IPUMEHATh rpapuuecKre MpeacTaBIeHUs A
pEelIeHUs] M UCCIENOBAaHUSA YpPaBHEHUW, HEPAaBEHCTB, CHUCTEM; IIPUMEHATH
IIOJIyYEHHBIE YMEHMsI JUI PEIICHUs 3a1ad U3 MaTEMaTUKH, CMEXHBIX IPEIMETOB,
IPAKTUKH;
OBJIQJICHHE CHUCTEMOW (DYHKIMOHAIBHBIX MOHATHH, (DYHKIMOHAIBHBIM SI3bIKOM H
CUMBOJINKOM, YMEHHE CTPOUTh TpauKkud (QPYHKIUH, OMHCHIBATH HX CBOWCTBA,
UCIOJBb30BaTh (YHKIMOHAJIbHO-TpaUYECKUe MPEICTaBICHUS [JIsl ONUCAHUS U
aHaJIM3a MaTeMaTUYECKUX 337a4 U pealbHbIX 3aBUCUMOCTEN;
OBJIaZICHHME OCHOBHBIMHU CIIOCOOAMM TPEICTABICHUS W aHAIM3a CTATUCTUYECKHUX
JaHHBIX;
YMEHUE NPHUMEHSATh W3YUYEHHBIE MOHATHSA, PE3YyJbTaTbl U METOABI NPU PELICHUU
3a/lady M3 pas3IuYHbIX pa3leioB Kypca, B TOM YHCIE 3a7ad, HE CBOAALIMXCA K
HEIMOCPEICTBEHHOMY PUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

anumec;[ npnoﬁpeTaloT H COBEPIICHCTBYIOT OIIBIT:

L HOCTpOeHI/ISI N UCCICOAOBAaHUA MAaTEMAaTHYCCKUX MOI[GJ'IGfI AJIs1 OIIMCAaHUsA U PCIICHUA
MNPUKIaJHbIX 3ada4, 3aaa4 U3 CMCIKHBIX JUCIUIIJINH.



¢ BrInosHeHUs U CaMOCTOSTEIBHOTO COCTABIICHUS aJTOPUTMUYECKUX MPEANUCAHUN U
MHCTPYKIIMH  HAa  MaTeMaTHYeCKOM  MaTephalie;  BBIIIOJIHEHHE  PacueToB
MPAKTHUYECKOTO  XapakTepa; HWCMOJb30BaHUA  MaTeMaTHUeCKux QGopMyl U
CaMOCTOSITEJILHOTO COCTaBJICHUSI (hOPMYJI HAa OCHOBE OOOOIIEHHS YaCTHBIX CIydaeB
Y DKCTIIEPUMEHTA.

o (CaMmocTosdTenbHOM pabOTBl € HMCTOYHUKOM HH(pOpmanuu, o0000ImIeHUsS U
CUCTEMAaTH3alli1 TIOJy4YeHHOU HH(POPMAIIUHU, HHTETPUPOBAHUS €€ B TUYHBII OTIBIT.

o [IpoBenmeHusi MOKa3aTENbHBIX PACCYXKICHHH, JJOTUYECKOrO0 OOOCHOBAaHUS BBHIBOJIOB,
pa3nuueHus TOKAa3aHHBIX M HEJOKa3aHHBIX YTBEPXKICHUH, apryMEHTUPOBAHHBIX U
HYMOLIMOHATFHO yOSAUTEIbHBIX CYXKICHUH.

o CamMOCTOSITeTbHOW M KOJUIEKTUBHOMN JESTEIbHOCTH, BKIFOUCHHS CBOUX PE3YJbTaTOB
B pe3yJbTaThl pabOTHl TPYMIBI, COOTHECEHWE CBOETO MHEHHWS C MHEHHEM APYTUX
YYaCTHHKOB y4eOHOTO KOJIJICKTUBA U MHECHHEM aBTOPUTETHBIX HCTOYHUKOB.

Peanuzauus naHHOW mOporpamMmbl OOECIEYMBAET OCBOEHUE OOIIeYy4yeOHBIX YMEHUUH U
KOMIIETEHIIMN B paMKaX HHPOPMAIIMOHHO-KOMMYHUKATUBHOU JIEATEIbHOCTH:

® CO3/1aHME YCIOBMH ISl YMEHHMsSI JIOTHUYECKHM OOOCHOBBIBATH CYXKJCHHS, BBIIBUIaTh
TUMNOTE3bl M MOHUMATh HEOOXOJIHMMOCTh MX MPOBEPKH, SICHO, TOYHO U TPAMOTHO
BBIPAXKATh CBOM MBICJIM B YCTHOM U MHUCbMEHHOW PEYH;

* (opMUpOBaHUS YMEHHUS HCIOJIb30BaTh PA3IMUYHbIC SI3bIKM MATEMaTHUKH, CBOOOJIHO
NIEPEXOAUTH C SA3BbIKA HA SA3BIK JUIA WUIIOCTPALUHU, UHTEPIIPETALUN, aPTYMEHTALUU U
NOKa3aTeIbCTBA, HWHTEIPUPOBAHUSA B JIMYHBIA OIBIT HOBOW, B TOM YHUCIE
CaMOCTOSITEIILHO MOJIYY€HHOH MH(pOpMaIuy;

® CO3JaHME YCIOBHUA JUIS IUIOAOTBOPHOTO YydacTus B pabore B Tpymie,
CaMOCTOSITEJIbHOM M MOTHBUPOBAHHOM OPraHM3allid CBOEH  JEATEIIBHOCTH,
UCIOJIb30BaHMsI MPUOOPETEHHBIX 3HAHUN U HABBIKOB B MPAKTUYECKOM J1€ATEIbHOCTH
Y TIOBCEJHEBHOMW KU3HU I UCCIIEOBAHUS HECIIOKHBIX IIPAKTUYECKUX CUTYaLUN

JInd co3pmaHus NaHHBIX YCIIOBHUM IMPEAIIONIAraeTcs HCIOJIb30BaTh AeSATeJbHOCTHBIN
MOAXO[ TP OpraHu3alu Oo0y4YeHUsT MaTeMaTHUKe: CaMOCTOSITeNIbHbIE  pabOThI
oOydJarmiero xapaktepa, JOMallHsAs TBOpuYeckas paboTa, 3aJaHus Ha TOWCK
HECTAaHJAPTHBIX  CIMOCOOOB  pemieHus.  MeToauka  JHAAKTHYECKHUX 3ajaad4,
HCNOJIb30BaHHE HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJOTHA  TO3BOJIAT
COPUEHTUPOBATh CUCTEMY YPOKOB HE TOJIbKO Ha Mepenady «rOTOBBIX 3HAHUN», HO Ha
dbopMupoBaHUE aKTUBHOW JTUYHOCTH, MOTUBUPOBAHHOM Ha caMO00Opa3oBaHuUE.

JIns  pelieHHsT TMO3HABATEIbHBIX M KOMMYHUKATHUBHBIX 337a4  y4alllUMCS
npejyiaraercsi  UCHOJb30BaTh  pPa3UYHble  MCTOYHUKKA  HMHQOpMAIMHK,  BKIIOYas
SHIUKIIONEINH, clioBapu, IHTEpHET-pecypchl U Apyrue 0as3bl TaHHBIX, B COOTBETCTBUU C
KOMMYHUKATHBHOW 3amadeii, cdepoil W cuTyanueld OOIICHHWs OCO3HAHHO BBIOWMPAThH
CPEACTBA S3bIKa 1 3HAKOBBIE CUCTEMBI.

B paboueil nporpamme npeacTaBieHbl COJEpKaHUE MAaTEMaTHYECKOro 00pa3oBaHuUs,
TpeOOBaHUs K 0053aTEIbHOMY YPOBHIO MOJITOTOBKM OOYYarOUIErocsi, KpUTEPUU U HOPMBI
OLICHKM 3HAHWUW, YMEHHUM M HABBIKOB OOYYaIOIIMXCS, BUIbI KOHTPOJS, PECYpCHOE
o0ecrnieueHue mporpamMMmbl  (JIUTepatypa), TEMaTUYECKOE IUJIJAaHUPOBAHUE  YPOKOB
MaTeMaTHKHU.



Mecmo yuebno2o npeomema 8 y4eOHOM NiaHe

Cornacio @enepanbHOMYy 0a3uCHOMY Yy4eOHOMY TIUlaHy i 0Opa3oBaTEIbHBIX
yupexaenuii Pocculickoii ®enepanum Ha uzydenue marematuku B 10 - 11 kmaccax
OTBOJIUTCS HE MeHee 276 JacoB U3 pacueta 4 4. B HEJICIIO.

Kypc marematuxku 10 - 11 kmaccoB COCTOUT W3 CIEAYIOUIMX MPEIMETOB: «Ajiredpa u
Hayvaja aHanu3a», «I'eoMeTpus», KOTOpble U3ydatoTCs OJIOKAMH.

ABtopckas nporpamma «Matematuka 10 kiace» (6a30BbIi ypOBEeHb), paccunTana Ha 136
yacoB u3 pacuéra 4 yaca B Hezenmo, 11 knacc -1364, 4 yaca B HeemIo.

Cpoxk peanuzayuu paboueti yuedHoU npocpammsl — IBa Y4eOHBIX TOJIA.

B nanHoM kitacce BeayluMu memoodamu oOyuenus IpeIMeTy SBIISIOTCS: TOUCKOBBIM,

O0OBSCHUTEIBHO-UJUTIOCTPATUBHBIM U penpoAyKTHBHBIM. Ha ypokax wucnonb3yrorcs
DJIeMEeHMbl_Ce0YIOWUX MEexXHoI02ul . TNYHOCTHO OPUEHTUPOBaHHOE 00ydeHue, o0yueHue

¢ mpuMeHeHHneM ornopHsIx cxem, UKT.

Vposenv 06vuenus:. 6a30BBbIi.

Dopmubl I/lDOMe.?fCVWlOLlHOIZ U UMo20601 ammecmauyuu.

® TEKYIMA KOHTPOJb B BHJE IPOBEPOUYHBIX pPabOT, TECTOB, MAaTEMaTHYECKUX
JTUKTAHTOB, CAMOCTOSITENIBHBIX PadoT;

® TEeMaTHUYECKUN KOHTPOJIb B BUI€ KOHTPOJBHBIX PaboT;

® UTOTOBBIA KOHTPOJIb B BUIE KOHTPOJIbHOU paboThl B hopmate EI'D.

Conep:xxanue TeM yueoHoro kypcea (10 kiacc)

1. TloBTOpeHHe Kypca ajreopsl 7-9 kiaacca (3 u).
Ypouenue palMOHAIBHBIX BBIPAKCHU .
Pemenune ypaBHeHU 1 HEPABEHCTB.

2. JeiicrBuTejibHble 4Yucaa. CTeneHb ¢ JeiicTBUTEJbHBIM moka3zateaem (10 u).
JleficTBUTENIbHBIC 4YHCIA. beckoHEWYHO yOBIBaromas Te€OMETpHUYSCKas TPOrpecCusl.
ApudmeTndyeckuii KOpeHb HaTypalibHOW cTeneHH. CTemneHb ¢ HaTypaldbHBIM U
JNEUCTBUTEIIBHBIM ITOKA3aTENSIMH, CBOMCTBA CTEIICHU C JCUCTBUTEIBHBIM ITOKA3aTEIIEM.
[IpeoGpazoBanne MPOCTEHIIUX  BBIPAKEHUM, BKIIOYAIOMIMX  aprUPMETHIECCKUE
ONEpallM, a TAKXKE ONECPALINIO BO3BEJICHUS B CTCIICHb.

3. AKCHOMBI CTEpeOMeTPHH U UX cJaeacTBUA(3 u).
IIpenmer crepeomerprun. AKCHOMBI cTepeoMeTpun. HekoTopele cieAcTBHUS U3 aKCUOM.

OcHosHasi yenb — TMO3HAKOMUTH YYalllUXCSl C COJIEpKAHUEM Kypca CTEpEeOMETpHUH, C
OCHOBHBIMU MOHSTUSIMUA U aKCUOMaMH, IPUHATHIMU B JAHHOM KYPCE, BHIBECTH MEPBBIC
CIEACTBUS U3 aKCHUOM, JaTh NPEACTaBICHUE O TEOMETPUUECKUX TellaX M UuX
MOBEPXHOCTAX, OO0 M300pa)KEHUH NPOCTPAHCTBEHHbIX (QUIYp Ha YepTexe, O
MIPUKJIATHOM 3HAYEHUU T'€OMETPHHU.

4. TlapanjeJbHOCTH NPSAMBIX U MJI0cKOCTel (16 ).



[TapannenbHOCTh TPAMBIX, NPSIMOW M IUIOCKOCTU. B3aMMHOE pacmoyiOKEHHUE NBYX
NpSMBIX B MPOCTPAHCTBE. YTOJN MeEx)Ay AByMsa npsambIMH. [lapannenbHOCTH
wiockocre. Terpasap u napaienenunen.

Ocnoenas yenb — c(HOPMHUPOBATH MPEACTABICHUS yYalIUXCS O BO3MOXKHBIX CIIydasx
B3aUMHOI'O PACIOJIOKEHUS JBYX IPAMBIX B IPOCTPAHCTBE, MPSIMOUW U IIJIOCKOCTH,
W3YyYUTh CBOWCTBA U MIPU3HAKHU MAPAJIIEIbHOCTH MPSAMBIX U TIOCKOCTEMN.

5. Crenennas pynkuus (12 4).
Crenennas ¢yHkuus, €€ cBoiictBa u rpapuk. Bzaumuo-ooparusie pyHkiuu. CinoxHas

¢ynkuus. [poOHo-nmuHeliHas ¢GyHKUUsA. PaBHOCWIbHBIE YpaBHEHHUS M HEPABEHCTBA.
HppanmonaneHble ypaBHeHUs. MppalroHalbHbIE HEPABEHCTBA.

6. IlepneHANKYJISAPHOCTH NPSIMBIX U IWIOCKOCTEM (17 u).
[lepnieHAUKYIAPHOCTh NPSIMOM U TIIOCKOCTH. IleprneHauKymnsip U HakKJIOHHBbIE. YTOI

MEXKy NPSAMOM U IUIOCKOCTHIO. /[ByrpaHHsbiil yroi. [lepneHauKysipHOCTh IIOCKOCTEM.
Tpexrpannsiil yrod. llepneHauKyaspHOCTb INIOCKOCTEN.

OcHosnasi yenb — BBECTH MOHATUS NEPHNEHIUKYJIAPHOCTH MPSAMBIX M IUIOCKOCTEM,
U3YUYUTh MPU3HAKU NEPIECHAUKYIAPHOCTU IPSAMOU U IIJIOCKOCTH, IBYX INIOCKOCTEN.

7. Toka3artenbHas pynkmus (10 u).
[MokazarenbHas ¢yHknus, e€ cBoicTBa u rpaduk. IlokazarenbHbIC ypaBHCHUS.

IlokazaTenbHbIe HCPABCHCTBA. CucTeMnl IMoKa3aTeIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB.

8. Jlorapupmuueckasi pynkuus (14 q).
Jlorapudmel. OcHoBHOe JorapupmMuyeckoe ToOXkAecTBO. CBoiicTBa JorapupMos.

JlecsiTuuHble UM HaTypalbHble Jorapudmbel, uucio €. Dopmyna nepexona.
Jlorapudmuueckas ¢yHkius, e€ cBoiictBa u rpaduk. Jlorapudpmudeckue ypaBHEHHS.
Jlorapudpmudeckue HepaBeHcTBa. IIpeoOpa3oBaHue MPOCTEHIIUX  BBIPAKCHUH,
BKJTFOUAIOIIIUX OTEPAIUIO JIOTapu(MHUPOBAHHUS.

9. Mmuororpannuku (11 9).
[Tonste muororpannuka. [lpusma. Ilupamupa. Yceuénnasa nupamunpa. [IpaBusibHbIC

MHOTOTPAaHHUKH (TeTpa’zip, KyO, OKTa’aAp, AoAeKa’ap, ukocasap). Cummerpus B Kyde,
B Mapajuieienuiee, B npusMe u nupamuje. [loHsTHe 0 CUMMETpUHM B MPOCTPAHCTBE
(uenTpanibHasi, oceBas, 3epKajbHasg). [IpuMepbl cCUMMETpHUIl B OKpY>KaroIIeM MUpE.
Mmuororpannbie yribl. Beimykibsie MHOTOrpaHHuKH. Teopema Ditnepa. Ceuenus ky0a,
MIPU3MBI, TUPAMU/IBI.

10. Tpuronomerpuueckue popmyJini (20 ).
Panunannas mepa yria. [loBopoT TOUkM BOKpyr Hadana kKoopawHaT. OrmnpejaencHue

CUHYyCa, KOCHHYCa, TaHI€HCAa, KOTaHTreHca yria (uucia). 3HAKM CUHYycCa, KOCHHYca,
TAHIEHCA, KOTAaHI€HCA. 3aBUCHUMOCTb MEXJIY CHHYCOM, KOCHHYCOM, TaHI€HCOM U
KOTaHI€HCOM OJHOTO W TOro ke yria. TpuroHomerpuueckue ToxaectBa. CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC YIJIoB o U —a.. Dopmyibl cnoxeHusi. CUHYC, KOCUHYC U
TaHT€HC JBOWHOrO yrija. CHHYC, KOCHHYC W TAHT€HC IMOJOBUHHOIO yriia. @OopmyIibl
npuBesienrsi. CUHYC, KOCHHYC M TaHT€HC CYMMBI M Pa3HOCTH JIByX yrioB. Cymma u



pazHocTh cuHycOoB. CyMMa M pa3HOCTb KOCHUHYCOB. IIpeoOpa3oBaHue mnpocTedmmx
TPUTOHOMETPUUYECKHUX BBIPAKEHUU.

11. Tpuronomerpuyeckue ypapHenus (15 u).
VYpaBHeHUE cos X = a. YpaBHEHUE Sin X = a. YpaBHeHuUe tg X = a. TpUroHoMmeTpuyeckue

ypaBHEHUS, CBoAsAIIMecs K anreOpandeckuM. OTHOPOAHBIE M JIMHEHHBIC ypaBHEHUS.
MeToapl 3aMEHbI HEU3BECTHOI'O U PA3JI0KEHU HA MHOKUTENU. METO OLIEHKU JIEBOU U
[IPaBOM 4acCTEW TPUTOHOMETPUYECKOr0 ypaBHeHuUs. IIpocTenire TpuroHoMeTpuyecKue
HepaBeHCTBA. CHUCTEMBI TPUTOHOMETPUUECKUX YPABHECHUMH.

12. TloBTopenue (5 ).
Pemrenne MppanMoOHANBHBIX YpPaBHEHHH M HEPaBEHCTB. PellleHHMEe I0Ka3aTebHBIX

YpaBHEHH W HepaBeHCTB. Pemienue sorapu@MuUUecKux ypaBHEHHH W HEPaBEHCTB.
Penienrie TpPUTOHOMETPUYECKUX YPABHEHUM M MX CHCTEM. AKCHOMBI CTEPEOMETPUU U
cieacteus w3 HuxX. llapamiensHoCTh mpAMBIX M IUIOCKOcTeM. Teopema o0 TpEX
NEPNEHAUKYISApax. YTOJI MEXAY NPSIMOM U MIIOCKOCTBIO.

Conep:xxanue TeM yuyeoHoro kypca (11 kmacce)

1. Tpuronomerpuyeckue pynkuuu (11 u).
OO6nactp ompejieNeHdss W MHOXKECTBO 3HAYEHWM TPUTOHOMETPUYECKUX (YHKIIMA.
YeTHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TpUrOHOMeTpuueckux (Gynkiuil. CBolicTBa
dbyakuu y=cos x u ee rpaduk. CorictBa PpyHkIMu y=sin X u ee rpadpux. CBoiicTBa U
rpaduk ¢yHkumi y=tg X um y=ctg X. OOpaTHble TpUTOHOMETpPHUYECKHE (YHKITUU.
HenpeposiBHOCTD QyHKIIUH.

2. BekTopsl B npocTpancTie ( 6 yacos).
[Tonsitue BekTopa. CioKeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha YUCIIO.
KoMmanapusie BekTOpbl. JlekapTOBBI KOOpPAWMHATHI B mOpocTpaHcTBe. Dopmysia
PACCTOSIHUSI MEXAYy IBYMSI TOYKaMu. YpaBHeHHUs cdepbl U T1uiockoctu. Dopmyra
paccTOSsIHUA OT TOYKH JI0 TNIOCKOCTH.

3. Meton koopaunat B mpoctpanctse (15 4.)
Bekropsl. Yron mexny Bekropamu. Koopaunatel BekTopa. CkajasipHOE TPOHU3BEICHUE
BEKTOpOB. [[nMHa BEKTOpa B KOOpAMHATAX, YroJI MEXAY BEKTOPaMH B KOOpPAMHATAX.
KoumnaeapHbie BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB B KOOPAUHATAX.

4. TlpousBoaHas U e€ reoMeTpudeckuii cmpica (18 ).
[Ipenen MOCJIEAOBATEIBHOCTH. Onpenenenue MIPOU3BOJHOM. IIpaBuna
muddepennmposanus. [IpousBogHas crenmeHHONW (YHKIWU. ['€OMETpPHUECKH CMBICT
npousBonHOU. [lpomsBomHbIe sneMeHTapHBIX GYHKIUNA. ['eoMeTpuuecKkuii CMBICIT
MIPOU3BOJHOM.

5. IlpuMeHeHMe MPOU3BOAHOI K HccaeqoBaHuI0 pyHkui (13 u).
Bospactanue u yObiBanue @QyHkuuu. Okctpemymbl GyHkiuu. Haubonbiiee u
HauMeHbllee 3HaueHue (yHkuuu. [Ipow3BojHAsE BTOPOro MOpsiAKA, BBINYKIOCTh M

Touka neperuoda. IToctpoenue rpaduka GyHKIUN.



Tena u noBepxHocTn Bpamenus (16 yacos).

Hunuuaap u xoHyc. YceueHHb KoHyc. OCHOBaHME, BbICOTA, OOKOBasi MOBEPXHOCTD,
oOpa3zyromas, pa3BepTka. OceBble CEUEHHS U CEUYEHHMs MapajulesbHbIe OCHOBAaHUIO.
Hlap u cdepa, ux ceueHusi, KacatesbHas MIOCKOCTh K cepe.

IMepBooOpa3uasi u uaTerpasn (10 u).

[lepBooOpasnas u wuHterpan. llpaBwina HaxoxaeHus MepBooOpa3Hbix. I[Lmomanas
KpUBOJIMHEWHON Tparneuuu. MuTterpan u ero BeluucieHue. [Ipumenenue uHTErpaios
IUISl peleHus PU3nYecKux 3aaau.

O0BbeMBI TeJI M IUTOIIAU UX oBepxHocTei (15 yacos).

[TonsiTre 06 06beme Tena. OTHOIIEHHE 00BEMOB MOJOOHBIX TEN.

®opmynbl 00bemMa Ky0a, MPsIMOYTOJBHOTO Napajulesienunena, TpU3Mbl, HUIMHAPA.
®opmyiibl 00beMa upaMuibl U KoHyca. DopMysbl MIIOIIAINA TOBEPXHOCTEN LHUIUHApPA
1 KoHyca. opmynbsl o0beMa mapa U miomaau chepsl.

KomOnnaTopuKka M 3j1eMeHThI TeopuH BepositHocTH (12 u).

[IpaBuno npousBeaeHusi. Pazmenienue ¢ noropenuem. [lepectanoBku. Pasmerienue
6e3 noBTopeHusi. Coueranus 6e3 noBropeHust 1 6uHoM HproTOHA.

BepositHocth  coObiTusi. CrnokeHue BepoATHOCTEH. BeposTHOCTh mpousBeneHUs

HE3aBHUCHUMBIX COOBITHM.

10. YpaBHeHHsI M HEPABEHCTBA ¢ ABYMsI lepeMeHHbIMH (7 1).

JluneiiHple ypaBHEHUSI W HEpPABEHCTBA C JBYyMs TiepeMeHHbIMU. HenunelHbie
yYpaBHEHHs U HEPABEHCTBA C JIByMs IEPEMEHHBIMHU.

11.TloBTOopenue (11 u).

TpeGoBaHus K YPOBHIO NOATOTOBKH Y4AIIUXCSl, 00yYAIOIIMXCS 1O TAHHOM
nporpamme:

B pe3yabTaTre u3ydyeHMs MAaTeMATHMKH Ha 0a30BOM YPOBHE Y4YEHHMK [10JKeH

3HATH/MOHUMATH

® 3HAYCHHE MATEMAaTUYECKOW HAYKU JUIsl PEIIeHUs 3a/1ad, BO3HUKAIOIINX B TEOPUH H
MpaKTUKe, IMUPOTYy U B TO OJK€ BpeMs OTPAaHUYCHHOCTb MPUMEHEHUS
MaTeMaTU4YeCKUX METOJIOB K aHajlu3y M UCCIEJOBAHUIO MPOILIECCOB U SIBICHUN B
MPUPOE U OOIIECTRBE;

® 3HAYCHHE TMPAKTUKH M BOMPOCOB, BO3HUKAIONIUX B CaMOW MaTeMaTHKE IS
dbopMHUpOBaHUS U PA3BUTHS MATEMATUYECKOW HAYKH, UCTOPUIO PAa3BUTHUS TOHSATHUS
yucia, CO3/IaHksl MaTEeMAaTHUYECKOTO aHAJIN3a;

® VHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PACCYKICHHHA, WX
MIPUMEHHUMOCTH BO BCEX 00JACTAX YEIOBEUECKOM NEATENbHOCTH;

® BEPOATHOCTHBIN XapaKTep pa3IMUHBIX MPOIECCOB OKPYKAIOIIETO MUPA;

® pOJIb aKCMOMAaTHKH B MaTEMaTHKE, BO3MOXKHOCThH TOCTPOCHUS MAaTEMaTHYECKUX
TEOpUN HAa aKCHOMATUYECKON OCHOBE.



Anzeopa
Y4yammiics 1015KeH yMeThb:
® BBINOJHATh apu(PMETHUECKUE NEUCTBUSA, COUYETasi YCTHbIE U MHUCbMEHHbBIE MPUEMBI,
IIPUMEHEHUE  BBIYMCIMUTEIBHBIX  YCTPOWCTB; HAaXOAUThb 3HA4YCHUE  KOpPHI
HaTypaJbHOM CTENEeHW, MCHOJb3YysSd TMpPU HEOOXOAMMOCTH BBIYUCIHUTEIIbHbBIE
YCTPOMCTBA; I0JIb30BAThCS OLICHKOW W INPUKHUIKON MPHU IMPAKTUYECKUX pACUETax;
BBIIIOJIHATH JNEUCTBUS c KOMIUIEKCHBIMHU YHUCJIaMU, I10J1b30BaThCS
FEOMETPUUYECKOM HWHTEPIPETAUEN KOMIUIEKCHBIX YHCEIL, B MPOCTEUILINX
Cly4dassX HAaXOIUTb KOMIUIEKCHBIE KOPHM YpPaBHEHUN C JIE€MCTBUTEIIBLHBIMU
K03 (HULIMEHTaMHU.
® IPOBOAUTH MO HM3BECTHBIM (hopMylaM U TIpaBwiiaM IMpeoOpa3oBaHUs OYKBEHHBIX
BBIPQYKEHU M, BKJIIOYAIOIINX CTENIEHU U TPUTOHOMETPUUECKUE (PYHKITNY;
® BBIUMCISATH 3HAYEHHUS] UHUCIOBBIX W OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISA
HE0OXO0IMMBbIE TTOJICTAHOBKH U MPeoOpa3oBaHusl.
Hcnosab3oBaTh NpHOOpeTéHHBIE 3HAHUS U YMEHHUS B IPAKTHYECKOM AeATeILHOCTH U
MOBCEHEBHOM KM3HM [UIsl PELICHUS NPUKIAAHBIX 33Jad4, B TOM YMUCIE COLMAJIBHO-
HDKOHOMHYECKUX U (U3MYECKUX — Ha HauOoJblllee M HAWMEHbIIEE 3HAYCHUs, Ha
HAXO0XJIEHUE CKOPOCTU U YCKOPECHHUS.

Tema: @ynkyuu u cpaguxu
Yyammics 10/12K€H yMeThb:
® ONpenensiTh 3HAuYeHHE (YHKIUU [0 3HAYCHUIO apryMeHTa MpH  Pa3InyHBIX
crioco0ax 3aianus (PyHKIUY;
® CTpOUTh 'paKK N3yUESHHBIX (PYHKIIHIA;
® ONUCHIBaTH MO Tpa@UKy U B MPOCTEHIIMX chydasx mo ¢GopMmyse MOBEIACHUE H
cBoMcTBa (YHKIMH, HAXOAUTh 10 Tpaduky GyHKIIMM HAMOOJbIIEe ¥ HAUMCHBIIICE
3HAYCHMUS;
e pelaTh YypaBHEHUs, NPOCTEHINNE CUCTEMbl YpPaBHEHHWM, WCHOJIb3Yys CBOMCTBA
byHKIIUH U UX TpapUKOB.
Hcnosab3oBaTh NpUOOpPETEHHBbIE 3HAHNS U YMEHUS B MPAKTHYECKON NeITeJIbHOCTH U
MOBCEeHEBHOM KU3HM IS OTIMCAHUS C TIOMOIIBI0 (DYHKIMHN pa3IMYHBIX 3aBUCUMOCTEH,
MPEICTaBICHUS UX TpadUUeCcKu, Il UHTEPIPETAUU TPAPUKOB.

Tema: Hauana mamemamuueckozo anaiu3a
Yyamuiics 10/2K€H yMeTh:

¢ BbyucasaTh OpoU3BOAHBIE U MEPBOOOPa3HbIEC dJIEMEHTAPHBIX (PYHKIMNA, UCTIOJIb3Ys
CIIPABOYHbBIE MATEPUAIIBI;

e lcciegoBaTh B mIpoCTEMIIMX cCiaydasX (PYHKIMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJIbIINE U HAMMEHbIIINE 3HAaYEHUs (PYHKUIUU, CTPOUTH I'paUKU MHOTOUJICHOB



M TNPOCTEMIIMX palMOHAJIbHBIX (YHKUMHA C  HKCIOJB30BAaHUEM  armapaTta
MaTeMaTUYECKOr0 aHAJIN3a;
¢ BpIUUCIATH B MPOCTEUIINX CIyYasiX MJIOMIAU C UCIIOJIb30BAHUEM ITEPBOOOPA3HOM;
Hcnosb30BaTh NpHOOPETEHHbIC 3HAHUS M YMEHHUS B MPAKTHYECKON JAeATEIbHOCTH
U NIOBCEeIHEBHOM KU3HU, VIA:

peICHus MPUKIIAJHBIX 3aJa4, B TOM YHCJIC CONUAIBHO-39KOHOMHNYCCKUX U (1)I/I3I/IIIGCKI/IX,
Ha HauOOJIbIIINE ¥ HAMMEHBIIINE 3HAUYCHUS Ha HaXO0XJICHHUC CKOPOCTHU N YCKOPCHUA,

Tema: Ypaenenusn u nepagencmea
Yyammics 10/KeH YMeThb:
e pemath palMoOHaJbHBIE, TMOKa3aTelibHbIC, JOorapuMUUYecKre YpaBHEHUS U
HEpPABEHCTBA, MPOCTEHIINE UPPALUOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS U
WX CUCTEMBI;

® COCTaBJIATbH YpaBHCHHUA U HCPABCHCTBA IO YCJIOBHUIO 3ada4YH;

® WCIOJNB30BaTh JJsi MPUONMKEHHOIO pEIICHWs ypaBHEHUH U HEPaBEHCTB
rpaduueckuii MeToI;

® 1300pakaTh HAa KOOPJUHATHOM IUIOCKOCTH MHOXXECTBAa PEHICHUH MPOCTEUINX
YpaBHEHUHN U UX CUCTEM.

HNcnonb30BaTh NPUOOPETEHHBIC 3HAHUA W YMEHHSI B IPAKTHYECKOM 1eATEJILHOCTH H
MOBCEJHEBHOM KU3HU ISl TIOCTPOCHUS U UCCIIEIOBAaHUS MPOCTEUIINX MAaTEMATHYECKUX
MOJIEJIEN.

Tema: Inemenmovt KOMOUHAMOPUKU, CHIAMUCIUKU U MEOPUU 8EPOAMHOCH el

Pematp mpocTeiirie KOMOMHATOPHBIE 3a/la4l METOJIOM Tepedbopa, a TakkKe ¢
UCIIOJIb30BAaHUEM H3BECTHBIX (DOPMYI;

¢ BBIUHCIATH B IPOCTEHIINX CAyYasX BEPOSITHOCTH COOBITHI Ha OCHOBE IMOJICUETa
Yucia UCXOJI0B;
HUcnoab3oBaTh mnNpHOOpeTeHHbIe 3HAHUA M YMEHHUSI B MNPAKTHYECKOH
AeATeJbHOCTH M MOBCEAHEBHOM KU3HHU, JJIA:

AHaJIM3a peabHBIX YUCIOBBIX JTAHHBIX, MPEACTABICHHBIX B BUIEC AUArpaMm,
rpaduKoB;

Ananmnza nHGOpMaIUK CTATUCTHYECKOTO XapaKkTepa.

B pe3ynvmame uzyuenusn Kypca ceomempuu y4amiuecsa 00JAHCHbL:
3HaAmMb:

® OCHOBHBIC TIOHSTHS U ONIPEACICHHUS TEOMETPUIECKUX (DUTYDP TIO TPOTPAMME;
* (hopMyTUPOBKH aKCHOM CTEPEOMETPUHU, OCHOBHBEIX TEOPEM U MX CIICACTBUM;

¢ BO3MOXHOCTH TICOMCTpHUM B OIIMCAHHH CBOMCTB PCAJIBbHBIX IMPCAMCTOB H HX
B3aWMMHOTI'O PACIIOJIOKCHUA,

® DOJIb AKCHOMATHKH B TCOMETPHH;
ymemup:
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COOTHOCHUTh IUIOCKME T'€OMETpUYECKHE (Urypbl UM TpeXMepHble OOBEKTHl € HX
ONMMCAHMSIMH, YEPTEHKAMU, U300pAKEHUSAMU; pa3inyaTh U AHAIU3UPOBATH B3AUMHOE
pacrosnoxxenue Guryp;

n300pakaTh reoMeTpudeckue (Urypbl U Teja, BBIIOJHATh YEPTEX IO YCIOBHUIO
3a7a4u;

pelmarb IeOMETPUYECKHE  3aJadyd, ONMPasChb HA  HU3YYCHHbIE  CBOWCTBA
IUIAHUMETPUUYECKUX M CTEPEOMETPUYECKUX (UTyp M OTHOLIEHUH MEXIYy HHUMH,
MpUMEHSS anreOpandecKuii 1 TPUrOHOMETPUYECKUI anmnapar;

IIPOBOAUTH JIOKA3aTEIbHBIE pPACCYXIECHUs IIpU PELICHUM 3a1a4d, J0Ka3blBaTh
OCHOBHBIE TEOPEMBI Kypca;

BBIUUCISTh JIMHEWHBIE 3J€MEHTBHl M YIJibl B MPOCTPAHCTBEHHBIX KOH(UTypalusX,
00BEMBI W IUJIOLIAJM IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJl M HMX MNPOCTEHIINX
KOMOMHAINH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB;

yMETh MPUMEHATh KOOPAUHATHO-BEKTOPHBIA METOJ JUIsI BBIYMCIICHUSI OTHOLICHUH,
PacCTOSIHUU U YTJIOB;

HCNOJIb30BAaTh NPHOOPETeHHbIE 3HAHMS M YMEHHUSI B IPaAKTHYECKOM
AeATeJIbHOCTH W TOBCEJIHEBHOW JKM3HH [UIsl HCCleIOBaHUS (MOJEIUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTyallud Ha OCHOBE M3Y4YEHHBIX (OPMYJ U CBOMCTB
¢uryp; BBIYMCIEHUS JUIMH M IUIOIIAJEH peaJbHBIX OOBEKTOB NpPU pEIICHUU
NPaKTUYECKUX 3a7ady, UCHOJb3YyS HpU HEOOXOAMMOCTH CIPAaBOYHUKH U
BBIYKCIIMTEIIBHBIE YCTPOWCTBA.

11



TemaTtnyeckoe niaHMpoBaHue

Nen/n HanmeHoBaHue pasgenos Peanusauuu socnutatesbHOro Kon-so
noTeHuMana ypoka (suabl u ¢popmbli yacos
OeATeNIbHOCTH)
10 knacc - yCTaHOB/1eHue O0BepUTeNbHbIX
OTHOLWEHUIM MeXay yuutenem U ero
1 IToBTOpPEHUE Kypca 3
YYEHUKaMU, cnocobCcTBYHOLWMX
aiareops! 7-9 kiacca
NO3UTUBHOMY BOCMPUATUIO YHaLLMMUCA
2 JleiicTBUTEIbHBIE  4YHMCa. | TpeboBaHM 7 npocbo yuntens, 10
Crenenn ¢ | NnpMBNEYEHUIO nx BHUMAHMA K
JeHCTBUTEIbHBIM obcyXaaemolt Ha ypoKe WHbOpMaLUK,
noxKa3sareJjiem aKTMBM3aummn nx no3HaBaTeNbHOM
OEeATENbHOCTY;
3 AKCHOMBI CTepeOMeTPUM U 3
UX CICACTBUA - NO6Y»KAeHne WKONbHUKOB cobatoaaTh Ha
oKe obLLenprHATbIE HOPMbI NOBEAEHUSA
2 CreneHu n KOpHU yp tenp P A ! 15
npasuna  obweHMA co  CTapwmmu
(yuntenamm) n CBEPCTHUKAMM
(wWKoNbHMKamM),  NpUHUMNbLI  y4ebHOM
3 Mpamaa M nNNOCKOCTb B 21
OUCUUNNANHBI U CAMOOPraHu3aumu;
NpPOCTpaHCcTBE
- NpUBNAEYEHNE BHMMAHUA LUKO/IbHUKOB K
LEHHOCTHOMY acheKTy WM3y4yaeMblX Ha
4 HapaﬂﬂeﬂbHOCTb MPAMBIX YPOKax ﬂBerHVIVI, OopraHn3aumna mnx pa6OTbl 16
H IJI0CKOCTel C MO/AlyYyaeMol Ha YpOKe COLMANbHO
3HauUNMMOM nHpopmaumen -
5 Crenennas gynkuns WHULMMPOBaHME ee 06CyKAEHUS, 12
BbICKa3blBaHUA Yyawmmmca CBOETO0
6 IlepneHAUKYIAPHOCTH yHaty 17
NPSIMBIX H ILTOCKOCTei MHEHUA NOo ee NosoAay, BblipaboTKM cBOEro
K HEN OTHOLLEHUS;
7 IHokasarenbHast pyHKUHA 10
- Mcnonb3oBaHue BOCMNUTATENbHbIX
8 Jlorapudmuyeckas BO3MOMHOCTEN CcOAEepaHMA  y4yebHoro 14
bynxuus npeameTa yepes3 AEMOHCTpaUMIO AeTAm
NPMMEpPOB OTBETCTBEHHOTO, MPa*K4aHCKOro
9 MHoOrorpaHHuKH P P » TPaXA 11

nosegeHnA, NnpoAasaeHnA yenosekontobua
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10 Tpuronomerpuyeckue
(popmyJinl

11 Tpuronomerpuyeckue
ypPaBHEHUA

12 IToBTOpEHUE

n pobpocepgeyHocTn, 4epes noabop
COOTBETCTBYHOLMX TEKCTOB AN YTEHUs,
3aga4  AnAa  pewenHun,  npobaemMHbIx
cuTyaumn ana obcyxaeHua B Knacce;

- MPUMEHEHME Ha YPOKE MHTEPAKTUBHbIX
dopm paboTbl yyaLmxcs:
WUHTENNIEKTYaNIbHbIX UTP, CTUMYAUPYHOLMX
Nno3HaBaTe/bHYo MOTUBALMIO
LLUKO/IbHUKOB; ANAAKTUYECKOro TeaTpa, rae
NoJly4eHHble Ha YpOKe 3HaHUA
obbirpbiBatoTca B TeaTpasbHbIX
NMOCTaHOBKaX; AWMCKYCCUI, KOTopble aatoT
yyalmMmcs  BO3MOXKHOCTb  NpuobpecTtu
ONbIT BelEHNSA KOHCTPYKTUBHOrO AManora;
rpynnoson pabotbl nau paboTtbl B napax,
KOTOpble Yy4YyaT LWKOJIbHUKOB KOMAaHAHOM
paboTe W B3aMMOLENCTBUIO C APYrMMMU
AEeTbMU;

- BkiloyeHWe B YPOK MUIPOBbIX Npoueayp,
KoTopble nomoratot nogaepaTb
MOTUBALMIO OETEN K MONYYEHUIO 3HAHUN,
HaNa*KMBaHMUIO NO3UTUBHbIX
MEX/IMYHOCTHbIX OTHOLLIEHWI B Kaacce,
nomoratot YCTaHOBNIEHUIO
fobporkenaTtenbHol atmocdepbl Bo Bpemsa

YPOKa;

- OpraHunsauuAa LLled)CTBa MOTUBUPOBAHHbDIX
M 3pyanpoBaHHbIX Yy4dalWnXxcA Hag WX
Heycnesarowmmm OAHOKNAaCCHUKamu,
Aatouero LW KOJZIbHUKaM counanbHO
3HAUNMDbIN onbIT coTpyaHmn4yecTBa n
B3aMMHOM nomoLuiu,

- MHULMNPOBAHWE U NOAAEPKKA
nccnenoBaTeIbCKON AeATENbHOCTU
LUKOZIbHMKOB B PaMKax peannsaumm umu
WHAMBUAYAbHBIX U FPYNNOBbIX
nccnenoBaTeIbCKMX MPOEKTOB, YTO AacT
LUKO/IbHMKaM BO3MOKHOCTb Nprobpectu
HaBblK CAMOCTOATE/IbHOMO PeLUeHUs
TeopeTnyeckon Nnpobsiembl, HaBbIK
reHepupoBaHus n opopmaeHunn
COOCTBEHHbIX UAEN, HaBbIK

20

15
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YBAXKUTENbHOTO OTHOLLEHUA K YYXKUM
naeam, opopmaeHHbIm B paboTax gpyrmx
nccnegosaTtesiei, HaBblK Ny6/NYHOrO
BbICTYM/IEHWA Nepes ayAnTopuen,
apryMeHTMpPOBaHMA N OTCTaUBaAHWNA CBOEWN
TOYKM 3peHuA.

Peanusauum BocnutaTenbHOro Kon-Bo
noTeHuMana ypoka (suabl u ¢popmbli Yyacos
11 knace unana ypoka (suap! n op
DeATeNIbHOCTH)

1 Tpuronomerpuyeckue - yCTaHOB/AEHNe DO0BepUTENbHbIX 11
hynkunn OTHOLIEHUIM MeXay Yy4yuTenem U ero

2 BeKTOpBI B IPOCTPAHCTBE y4YEHUKaMU, CNocobCTBYHOLWNX 6

NO3UTUBHOMY BOCMPUATUIO  YYaLLMMMUCA
TpeboBaHui 7 npocbo yuuTens,

3 Mertop, KOOpAUHAT B | hhpeyeHmio ux BHUMaHMA K 15

npocTpaHcTee obCyKJaemMol Ha ypoke WHPopmaLmu,
aKTUBM3aLUM nx no3HaBaTe/IbHOM
AeATeNbHOCTH;

4 IlpousBoanasi u eé 18

reoMeTpHYEeCKHil CMBICI - NobyKAeHMe LWKONbHMKOB cobntoaaTh Ha
YPOKe 06LenpuHATbIE HOPMbI MOBEAEHMA,

5 MpumeHeHne NPOU3BOAHOM | mpasuna  obLWeHMA  CO  CTapLMMM 13

K uccnepoBaHuio GyHKUMA (yumnTenamnm) 7 CBEPCTHUKaMMU
(WKONbHMKaMK),  NpUHUMNBLI  y4ebHOM

6 Tesia U MOBEPXHOCTH 16
BpAlleHHs ANCUUNAWHBI U CAMOOPraHU3aLmm;

7 TlepBoobpasnan n ukTerpan | ~ npuBAeYEHNE BHUMAHUA LUKONbHUKOB K 10

LEHHOCTHOMY acCneKkTy W3y4yaembIX Ha

8 O0BbeMBbI TEJI ¥ IJIOIIAJAM UX | YPOKaX AB/MEHWUIA, OpraHM3auma ux paboTbl 15
NOBEPXHOCTEH C nonAyyaemol Ha YpoOKe COLManbHO

3HauYUNMMoMm nHpopmaumen -

9 KomOunaTopuka u 6 12
3JIeMEHTBI TEOPHH MHULMMPOBaHME ee obcykaeHus,
BEPOATHOCTH BbICKa3bIBaHMWA yyawmmmcsa cBOEro

MHEHMA MO ee NoBoAy, BbipaboTKM cBOErO
10 YpaBHeHHsI U HEPABEHCTBA | | ait OTHOLLEHMS; 7
¢ IBYMsl NepeMeHHbIMH
- NCNoNb30BaHMe BOCMUTATENbHbIX
11 IToBTOpEHue. < 11
BO3MOXHOCTE cofepXaHua ydyebHoro

npeameTa 4yepe3 AEMOHCTPALMIO AEeTAM
NPUMepPOB OTBETCTBEHHOIO, FPA*KAAHCKOro
noBeAeHNA, NPOABNEHUSA Ye/10BEKONOOUA
n pobpocepgeyHoctn, u4epe3 noabop
COOTBETCTBYHOLIMX TEKCTOB A/1A YTeHusA,
3afa4y  AanA

peweHnsa, npobaemMHbIX
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cuTyaumn ana obcykaeHua B Knacce;

- NPUMEHEHME Ha YPOKE WMHTEPaAKTUBHbIX
dopm paboThbl yyaLmxcs:
WUHTENNEKTYaNIbHbIX UTP, CTUMYIUPYIOLLMX
No3HaBaTe/IbHYO MOTUBALMIO
LUKO/IbHMKOB; AUAAKTUYECKOro TeaTpa, rae
NnoJly4eHHble Ha ypoKe 3HaHuWA
obbIrpbiBatoTCA B TeaTpasbHbIX
NMOCTAaHOBKaX; AWMCKYCCUW, KOTOpble AatoT
yyalMmca  BO3MOXKHOCTb  NpuobpecTtu
ONbIT BEAEHWUA KOHCTPYKTUBHOIO AMANora;
rpynnoson pabotbl nam paboTtbl B napax,
KOTOpble y4YyaT LWKOJIbHUKOB KOMAaHAHOM
paboTe M B3aMMOAENCTBUIO C APYrMMMU

DEeTbMU;

- Bk/iloYeHWe B YPOK MIPOBbIX Npoueayp,
KoTopble nomoratot nogaepaTb
MOTUBALMIO OETEN K MONYYEHUIO 3HAHUN,
HaNa*KMBaHMUIO NO3UTUBHbIX
MEX/IMYHOCTHbIX OTHOLIEHWI B Kaacce,
nomoratot YCTaHOB/IEHUIO
fobporkenaTtenbHol atmocdepbl BO Bpemsa
YPOKa;

- OpraHu1sauuAa LLled)CTBa MOTUBUPOBAHHbIX
M 3pyanmpoBaHHbIX Yy4YalWMXcA Hag WX
Heycnesarowmmm OAHOKNaCCHUKamu,
Aatouero LW KOJZIbHUKaM counanbHO
3HAUUMDbIN onbIT coTpyaHn4ecTBa n
B3aMMHOM nomoLuiu,

- MHULMNPOBAHME N NOAAEPIKKA
nccnenoBaTeNbCKOM AeATENIbHOCTH
LUKO/IbHMKOB B PaMKax peannsaumm umm
UHAMBUAYANbHBIX U FPYNNOBbIX
nccnenoBaTesIbCKMX MPOEKTOB, YTO AaCT
LUKO/IbHMKAM BO3MOXKHOCTb NpnobpecTu
HaBblK CAMOCTOATE/IbHOMO PeLUeHUsA
TeopeTnyeckom npobaembl, HaBbIK
reHepupoBaHuna n opopmaeHun
COBCTBEHHbIX UAEel, HaBbIK
YBAXKMUTENbHOIO OTHOLIEHMA K YYXKUM
naeam, opopmaeHHbIm B paboTtax gpyrux
nccnepoBaTesien, HaBblK Ny6ANYHOro
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BbICTYN/IEHMA Nepes ayaAuTopUeN,
aprymeHTMpPOBAHUA M OTCTaMBAHWUSA CBOEM
TOYKM 3pEHMUA.

KOoHTpPOJIbHO-0LIEHOYHbIEe MATEPHAJIBI.
Auare0pa, 10 knacc
ba3oBbIil ypoBEHB
KontposbHast padora Ne4
Crenennasi pyHKIus
Bapuant 1

1. Haiitu o6nacte onpenenenust GyHKIUU y = 4/2 +0,3x .

7

2. MBoOpa3uth 3cku3 rpaduka QyHKIMH y = X' U NEPEUUCTUTh €€ OCHOBHBIE CBOMCTBA.

[Tonb3ysick CBOMCTBAMU 3TOM (PYHKIIUU:
7

1) cpaBuuth ¢ exununeir (0,95)"; 2) cpaBHUTEH (— 2x/§)7 i (—3\/5)

3. Pemuth ypaBHeHuUE:

1) ¥x+2=3; 2) VI-x =x+1; 3) V2x+5-Jx+6 =1.
x—1

4. YCTaHOBHUTB, PABHOCHUJIBHBI JIM HEPABCHCTBA o2 0m (7- x)(2 + X )<0.
+x

5. Haiitut ¢yHKumIo, 00patHyto K GyHKIun Y = — Vka3aTb €€ 061acTh Onpe/eeHus U
Y-
MHOKECTBO 3HaUCHUM. SIBseTcs 1 3Ta PYHKIMS OTpaHUYCHHOM?
KontpoabHasi pabora Ne4
Crenennas pyHKuus
Bapuant 2

1. Haittu o6nacte onpeneneHust GyHKIUA y =3/ 3x -7 .

6

2. MBoOpa3uth dcku3 rpaduka pyHKIMH y = X° U NEPEUUCTUTH €€ OCHOBHBIE CBOMCTBA.

[Tonb3ysich cCBOMCTBAMU ATOM ()YHKITUH:

1) cpasuuth ¢ eaununeit (1,001)% 2) cpasuuts (—3 \5)6 i (—5 \5)6.

3. Pemmuth ypaBHeHue: 1) 3/ x+12=2; 2) Jx+1=1-x;.
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3) V3x+1 —/x+8 =1.

x—3

X2 +2

‘¢<beaHOBHTB,paBHOCHHBHBIHIIHepaBeHCTBa

<0n (3-x)(x+5)>0.

5. Haiitu pyHkimio, 0bpatHyio Kk GyHKuux V= oy VYkazaTh e€ 00JacTh OnpeeeHus U
X+

MHOYECTBO 3HAUCHUU. ABIsieTcs i1 3Ta PyHKIMS OTPAHUICHHOM ?

KontposbHas padora NeS

IHoxa3zareabHast QyHKIHUSA

BapuanTt 1
/1\m [1\M
1. Cpasnuth uncna: 1) ge1 u 5°; 2) | _| u|_| .
\3)  (3)
2-3x
2. Pewnts ypaenenne: 1) |1V =25; 2) 41427—20-0.
\5)
3y 1
3. PemuTh HEpaBEHCTBO (_ | >1 .
\4) 3
. x—6 l . r_z\‘xz_l
4. Pemuth HepaBeHCTBO: 1) (\/5) < 2) 113 >1.
L)
5. Pemuth cucteMy ypaBHEHHI J x-y=4
5 =25

6. (lomonautensHo) Pemuth ypaBHeHHE 7% +3-7% = 25 43.2%

KonTpoabHasi padora NeS
IHoka3zareabHas QyHKIMSA

Bapuanr 2
1 1
1. CpaBuuth uncna: 1) 0,5 u 0,5™; 2) 63 u 6°.
2. Pemuts ypasuenue: 1) (01)° =10; 2) 9*-7.3"-18=0.

17



( 1Y 5
3. Pemuth HEpaBeHCTBO |1_| <_.
\5) 6

4. PeminTh HEpaBEHCTBO: 1) (3 3)“6 > i; 2) ( 1\vacy
= <1.

Lol

5. Pemmnts cucreMy ypaBHEHHH J X+y=-2,
x+5y
6 =36

6. (JlonoaautensHo) Pemuth ypaBHeHHe 3% +3° =5.27

I'eomeTpusn,10 k1.

KouTponbHan pa6ora Ne 1

Bapuanr 1

A 1. Naus! npsmas a ¥ Touka K;"’koTopas He JISKUT Ha 3ToMH nps-
Moii. Yepes Touky K npoBeieHsl npsAMbie m U I, nepecekaro-
LIMe Npsamyo a. JIoKkakuTe, 4To NpsAMbIe a, m u [ iexart B Of-
HOM MJIOCKOCTH. '

M 2. a) MoXHO nM TPOBECTH 4Yepe3 CepeiuHy CTOPOHBI Tpe-
YronbHMKA NPSAMYIO, KOTOpasi HE HMMEET OOIIMX TOoYeK C APYyTOoH
€ro CTOpoHO? -

® ©) [ToscHUTE OTBET.
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KonrponbHasa paGora Ne 2

BapunanT 1

1. OcHoBanue AD Tpaneunu ABCD nexXxur B IUNIOCKOCTH « .
BepuivHa C HE JIGKUT B 2TOH MlockocTH. Uepes cepeavHbI
6GOKOBBIX CTOPOH Tpaneuuu NpoBeieHa npamas m. Jlokaxnre,
YTO IIpAMas m napauvlellbHA IJIOCKOCTU @ .

2. JlaH TpeyroasHuk MPK. IT10CKOCTh, NapajulebHas NpaMoi
MK, nepecekaer cropony MP B Touke M), a ctTopoHy PK — B
Touke K;. Beruuciaure anury orpeska MKy, ecnu MK = 27 cm,
PK] KGjiK=5:4.

3. Touka O He NEeXHUT B ILVIOCKOCTH Napajienorpamma ABCD.
Kaxk pacnionosxeHsl npsaMeie AB u p, npoxoasuye yepe3 cepe-
AUHBI OTpe3koB OC u OD? Haitaure yron Mexury NpiMbIMU p
M BC, ecoin £LBAD =130°. .

Bapuanr 2

1. Bepminns!l B u C Ttpeyronbuuka ABC nexaTt B NJIOCKOCTH .

BepmuHa A4 et He npHHaANSKHUT. Jlokakure, YTO NpsiMmas,
Ipoxoasauas yepe3 CepeaHHbl OTPe3KkoB 4B u AC, napanienb-
Ha NJXOCKOCTH 3.

2. Jan tpeyroasHUuk ABC. IInockocCcTek, Napaiieibhast NPsIMoit
AC. nepecekaer CTOPOHY AB B TOuke A, a CTOpoHY BC — B
royke C;. Beiuucnnure miuHy orpeska BC,, ecan CCy = 20 cm,
A,Cy : AC=3 7.

3. Touka O He NPUHHAMIICKUT HIOCKOCTH paBHOOGEAPEHHOI
Tpaneumu KMPT (KT || MP). Kak pacnojyio)eHsl IpsMsbIe,
OJHa U3 KOTOPBIX COAEPKHUT CPEAHIOK JUHHIO TpaneuuH, a
Apyras — cepeaunsl orpe3koB OAM u OP? Haitaure yron
Mexay npsmoit MK u npsimoii, coxepixamieii cepeauHsl OT-
pe3koB OM u OP, ecnuw LMPT =110°.
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Auare0pa, 11 knacc

KonTtpoabHbie paboThl 1o ajredpe u Hayajaam anajausa B 11 kiacce
Kountposabnas padora Ne 1
1o TeMe « TpuroHomMeTpuuecKre PyHKIUN»

Bapuanm 1

1. Haiigute 061acTh onpeaesieHus] U MHOYXECTBO 3HaUCHUM PyHKIUHU Y = 2 COS X.
BeisicauTe, siBisieTcst 11 GyHKIHS y = SiN X — g X YeTHOM WJIM HEYESTHOM.
N300pa3ute cxemaTruecku rpaduk GyHkum y = Sin X + 1 Ha oTpeske [—: 21]

Haiimute Hanbosplee 1 HAMMEHbIIee 3HaUYeHUs PyHKIMKM y = 3SiN X -cos X + 1.
[TocTpoiite rpaduk dyukiuu y = 0,5 cos X — 2. [Ipu kakux 3HAYEHUAX X QYHKIUSI
Bo3pacTaet? YObiBaeT?

ol W

Kontpoabnast padora Ne 2
no Teme «IIpon3BoHAS U €€ TEOMETPHUECKUN CMBICIT
Bapuanm 1

P

o . 2 L. X ® x . z
1. HaiinuTe npousBoaHyo GyHKIuu: a) 3x° -z 0) (E_ ?) ; B) € €OoSX; T)_—.
2. Haiinute 3Hauenue nmpousBoanoi ¢pynkunuu f(X) = 1 — 63/x B TOuke Xo = 8.

3. 3anuiuTe ypaBHEHHE KacaTebHOHN K rpaduky ¢pyHkiuu f(X) = sin X — 3X + 2 B Touke
Xo = 0.

KonTposabHhasi pa6ora Ne 3
o TeMe «[IpuMeHeHne Mpor3BOIHOM K UCCIICIOBAHUIO (D YHKITHI

Bapuanm 1
1. Haiigure cramuonapusle Touku pynkimn f(X) = x3- 2x2 +x +3.
2. Haiinure sxctpemymsl pynxmun: a) f(X) =x3 — 2x% + x + 3; 6) f(x) =e*(2x - 3).
3. HaiinuTe nnTtepBasnsl BospacTtanus v yosBanus Gpynkuun f(X) = x3- 2x2 +x +3.

I'eomeTpusn, 11 kaacc

KOHTPOJIBHAS PABOTA 110 TEME: «Tesa BpaimeHus»
11 xmacc

1. Bapuanm.

1. OceBoe cedyeHre MUIMHIApPA — KBaapaT, AuaroHaiab kotoporo 4 cMm. Haitgure mmomanb
OOKOBOI MOBEPXHOCTH IUIMHAPA.

2. Pagmyc ocHOBaHHS KOHYycCa paBeH 6 cM, a oOpa3yrolias HaKJIOHEHA K IUIOCKOCTH
OCHOBaHHU 1moJ yriioMm 60°. Haliaure miomaab Ce4YeHUs], MPOXOIAIIETO Yepe3 1B
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oOpasyrolue, yroja MeXJ1y KOTOPbIMU paBeH 45° u miomajgb OOKOBOW NMOBEPXHOCTH
KOHYCa.

3. Hduametp miapa paeH d. Uepes koHel JuaMeTpa MpOBEICHA IIOCKOCTD MO YoM 45°
K HeMy. Hannure nomanp cedeHus 1apa 3TOU INIOCKOCTHIO.

4. B uunuHape npoBeaeHa IIOCKOCTh, MapajiebHasi OCH U OTCEKAIoU[asi OT OKPY>KHOCTH
ocHoBaHusA nyry B 90°. Jlmaronanb ceyeHus paBHa 10 cM u yganeHa oT ocu Ha 4 cMm.
Haiinute muomaas 60KOBOM MOBEPXHOCTH IUIUHAPA.

KOHTPOJIBHAS PABOTA Ne 1
Tema:

BekTopsl

(Ha 20 muH)

Bapuant 1

1. Haiiute KOOpAMHATHI BEKTOpa AB,—écnI/I A (5; -1; 3), B (2; -2; 4).

- _ ‘ 26-¢ ‘
2. JlaHBI BEKTOPHI b (3; 1; -2) m C (1; 4; -3). Haiigure _

3. Uzobpasute cuctemy koopaunat OXyz u noctpoiite Touky A (1; —2; —4). Haitnure
PacCTOSIHUSI OT 3TOM TOYKH JI0 KOOPAUHATHBIX TJIOCKOCTEH.

KOHTPOJIBHAS PABOTA Ne 4
Tema: O0LeMBI TeJI.
Bapuanrtl

1. Anodema npaBHIBHOW TPEYroiabHON MUpPaMHUABI paBHA 4 CM, a JABYTrpaHHBIA yro
pu ocHOBaHUU paBeH 60°. Halimure o0beM mupamMuIsl.

2. B muunuHnp Bnucana mnpusMma. OCHOBaHHMEM TIPU3MBI CIY)KUT TPSMOYTOJbHBIN
TPEYroJbHUK, KaTeT KOTOPOTO paBeH 2a, a mpuiexamuid yron paBeH 30°. Jluaronainb
Oosbield OOKOBOM T'paHHU MPHU3MBI COCTABIIICT C IUIOCKOCTBIO €€ OCHOBaHHUS yroji B 45°.
Hatimure o0beM muauHIpAa.
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