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HOACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOIWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

o (popMuUpOBaHHE NIPEICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYpPHI
M OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

o (popMupOBaHHE MPEACTABICHUS O MHOTOI'PAHHHUKAX M TeJlaX BPAICHHS Kak
0 BOXHEUIIIMX MATEMAaTHYECKUX MOJIEISAX, MO3BOJIAIONIMX OMHUCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MHUPA;

e (hopMHpoOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaAX, MOJIEISIX U B PEaIbHOM
MUpPE MHOTOTPAaHHHUKH U Teja BpaIleHHUS;

e OBJIAJICHUE METOJaMU PELICHMs 3aJad Ha MOCTPOCHHUs Ha M300pakeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e hopMHupoBaHME yMEHHUS ONEPUPOBaTH OCHOBHBIMU MOHATUAMH O
MHOTOTpaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEILIEHUSI OCHOBHBIX THIIOB 337a4; (OPMHUPOBAHHE
YMEHHS TMPOBOJIUTH HECIOXKHBIE JOKa3aTeJbHbIE PACCYKICHHUS B XOJE PEIICHUS
CTEpEOMETPHUECKHX 3aJ1a4 U 3a]a4 C MPAKTUUECKUM COJIEPIKaHUEM;

e Pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW O0ydYarommxcs,
MO3HABATENIbHOM  aKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHUS;



e (opmupoBanue (G yHKIIMOHATBHON TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE pACMO3HABATh MPOSBICHUS T'E€OMETPUUYECKUX TOHSITHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >XU3HEHHBIX CHUTYyalUsIX U TIpH
W3YUYEHUM JIPYTHX Y4YEOHBIX TMPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (QOopMyIUpOBaTh HMX Ha fA3bIKE TEOMETPUM U CO3/1aBaTh
r€OMETPUYECKUE MOJEIH, MPUMEHSITh OCBOSHHBIM T'€OMETPUUECKUIN ammapaT s
pelieHrs NPaKTUKO-OPUEHTUPOBAHHBIX 3aa4, MHTEPIPETHUPOBATH U OIEHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEICIIEHHBIM 00pa3oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX O00pa30B W  3aJa4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeiHEero o0Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reometpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYJISIPHOCTD MPSMOM U INIOCKOCTH: NEPIECHAUKYJIISIPHBIC NPSIMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM  YrojJl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocteil. Teopema o TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS IMPU3MBI;, MpsAMasi U HaKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHass MNHMpaMuja. OJNEMEHTbl Npu3Mbl M nupamuasl. llpaBuibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJiekasip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPAMOU MPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh;, IUIONIaJAh OOKOBOW H TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTIOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOW HAyKu Kak c(]epbl 4YelIOBEUeCKOW JeATEeIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHIAWUBUAYAJTBHO W B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU OeliCM BUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3zoBblesiornueckueaeicTBus:

e  BBIIBIITH u XapaKTEepU30BaTh CYILIECTBEHHBIE MIpU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, TOHITHIA, OTHOIICHWA MEXIy TIOHSATUSIMU,
dbopMynHpoBaTH OMpENeNeHUs MOHATHUI; YCTAaHABIUBATh CYIICCTBEHHBIN MPU3HAK
Kiaccu(uKauu, OCHOBaHUA [JIi OOOOIIEHWS W  CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCHpPUHHUMATH, (OpPMyIHpPOBATH W MPeoOpPa30OBHIBATH CYKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHBIE;

e BBUIBIIATH MaTeMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpoTHBOpeuUrsi B akTax, aHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUAX; MpeasiaraTh
KPUTEPUH JIJIS1 BHIABJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;



e JIeNIaTh BBIBOJBI C MCIOJB30BAHHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

e TIPOBOAMTH  CAaMOCTOATEIBHO  JOKAa3aTeNbCTBA  MaTEeMaTHYECKUX
YTBEPKIECHUNA (MpsMble M OT TPOTUBHOIO), BBICTPAUBATh AapPryMEHTALMIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPBI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

e BBIOMpaTh cnocoO pemieHus y4eOHOM 3a7aud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh Haubojee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITETILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBblenccienoBareabckueeiicTBUs:

e  HCHOJB30BATh BOMPOCH KaK UCCIEA0BATENbCKII MHCTPYMEHT MMO3HAHNUS;
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UILIMI0, MHEHHE;

e TPOBOAWTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCHEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHuecKoro oOBEeKTa,
SBJICHUS, TIPOIECCa, BBISIBICHHIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,
POLIECCAMU;

e camocTOsITeNbHO  (opMyaupoBaTh OOOOIIEHUS U  BBIBOJABI IO
pe3yibTataM  TPOBEIEHHOTO  HAOJIOJEHHUs,  HCCIEOBaHHsS,  OICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;

e IIPOTHO3MPOBATH BO3MOXKHOE Pa3zBUTHE MPOLECCA, a TAKXKE BBIIBUTATH
NPEATONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

e  BBIIBJITH A€PUIUTHI MHOOPMAIIUH, TaHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOIIPOC U JIJI PELICHHUS 3a]1a4u;

e BbpIOMpaTh WHGOPMAIMIO W3 HCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CHUCTEMATH3UPOBATh U  UHTEPIPETUPOBATH  HH(OPMALUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYpUpPOBaThb HWH(OPMALIMIO, NPEACTaBIATh €€ B pa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKU;

e OLECHUBaTh  HAAEKHOCTh  MHGOPMALMM IO  CAMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom
chpopmMupo8aHHoCcmes COYyUAIbHbIX HABLIKOE 00YUaAIOUUXCHL.

Oo0menne:

. BOCIPUHMMATh W (OPMYJIMPOBATH CYKJEHHS B COOTBETCTBUU C

YCIIOBUSMM U LEISIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOK TOYKY



3peHUs B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO XONY PEIICHHSI
3a/1a4i, KOMMEHTHUPOBATH MOJTYYCHHBIN pe3ylbTaT;

e B XO0J€ OOCYXIEHHS 3a/JaBaTh BOIPOCHI IO CYLIECTBY OOCYXAaeMoil
TEMBI, MPOOJIEMBI, PEIIAEMOM 3a/1ayy, BbICKA3bIBaTh WUJEU, HALIEJICHHbIE HA MOUCK
pEIICHHMS; COIMOCTABIATh CBOM CYXICHHUS C CYXACHUSAMH JAPYTHX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3lidyuMe U CXOJACTBO MO3UIMH; B KOPPEKTHOU (opme
(opMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TMPEICTaBIATH  pe3yNbTaTbl  pEHIeHWs  3ajJayd, JKCIEPUMEHTAa,
UCCJIEIOBAaHUsA, MPOEKTA; CAMOCTOSITENbHO BBIOMpaTh (OpMaAT BBICTYIJIEHUS C
y4€TOM 3aJ1a4 MPEe3eHTALNH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

e TIOHMMAaTh W  HWCIONL30BAaTh  TNPECUMYIIECTBA  KOMAaHJHOW |
WHAVUBUAYATbHON pabOThl TPH pEIICHWH Y4YeOHBIX 3ajad; NPUHUMATH IICITb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3aAIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M pPe3ybTaT
paboThI; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

e Y4YacTBOBaTh B TpPyMNoBbIX (opmax paboTel (0OCyXaAeHHs, OOMEH
MHEHUH, «MO3TOBBIC INTYPMBI» M HHBIC); BBINOJHATH CBOK YacTh PaOOTHI H
KOOPJMHUPOBATH CBOM JIEUCTBHUS C APYTMMH YIEHAMH KOMAaHJIbl; OIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugaom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTaBIISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4u, BEHIOMPATH CIIOCO0
pElIeHus ¢ Y4ETOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOU
uHbOpMaITIH.

CaMOKOHTPOJIb:

e BIANETh HAaBBIKAMHU TIO3HABATEIBHOW pPEQPIEKCUU KaK OCO3HAHMS
COBEPIIAEMbIX JIEUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJCTh
crocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa pPEIIeHUs
MaTeMaTHYECKOM 3a7a4u;

e TPEIBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPU PEIICHUU
3a/1auyu, BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWMICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pe3yjbTaTa IENH M YCIOBHUSIM, OOBICHSITH
MPUYUHBI TOCTHKCHUS WM HEAOCTHIKEHUS PE3YNIBTaTOB JCSITCIIBHOCTH, HAXOAHUTh
oIKOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.



IHPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNIOCKOCTb.

[TpuMeHSAT, aKCUOMBI CTEPEOMETPUM W CIICACTBHS W3 HHUX IPU PEIICHUH
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: APALICITHFHOCTDh U NMEPICHANKYIIPHOCTD MPAMBIX
U IUIOCKOCTEM.

KnaccudumupoBaTte B3aMHOE PACIOIOKEHHE MPSAMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TpaHW JBYTPaHHOTO YIJIa,
pedpo ABYrpaHHOTO yria; JUHCHHBIA YTroJl JBYTPAHHOTO yTJjia; TpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHMK, BBITYKIBIM W HEBBITYKJIBIHA
MHOTOT'PaHHUK, 3JIEMEHThI MHOTOTPAaHHHUKA, ITPaBUIILHBI MHOTOT'PDAHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (NMpamMuja; TpU3Ma,
NPSIMOYTOJILHBIN MapajuiesienuIes, Kyo).

KnaccupumnmpoBath ~ MHOTOTPaHHUKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
KIaccuuKany  (BBIMTYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHWKH; TPaBUIbHBIC
MHOTOTPAHHUKH, MPSIMbIE U HAKJIOHHBIEC TPU3MBI, TapaJlIeIICITUTIC/Ib).

OneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBSACHATH IPHUHIIUIIBI IOCTPOCHHSI CEUSHUH, HCITOJIb3YsI METO/T CJICIOB.

CtpouTh ceyeHHWsI MHOTOTPAaHHHKOB METOJIOM  CJICJIOB,  BBHITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBepxy, cOOKY, CHU3Y.

Permatp 3amaun Ha HAaXOXKACHUE TE€OMETPUYECCKIX BEITUYHH 110 00pa3laM HiTu
QITOPUTMaM, TPUMEHSS W3BECTHBIC aHAJTUTHYECKUE METOMbI MPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a/lad HA BBIYMCIICHHE PACCTOSHUU MEXKTY BYMS
TOYKAMH, OT TOYKH JIO TPAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS MPSIMBIMHU.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuTMaM, TPUMEHSSI W3BECTHHIC AHATUTUYECKME METOABl TPHU PEIICHHUH
CTaHJAPTHBIX MaTeMAaTHYECKUX 3a7ad Ha  BBIYHCICHHWE YIJIOB  MEXIY
CKPEIIMBAIONIUMUCA TPSAMBIMHA, MEXIy TNPSIMOW H TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Beraucnsate 00bEMBI U TIJIOMAN TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM (GOpMYJ; BBIUMCISATH COOTHONICHUS  MEXTY
TIOMIAASIMHU TTIOBEPXHOCTEH, 00hEMaMU TIOJTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaXx.

[IpumeHsaTs reomeTpuueckue (axKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, MpeANoaratoMX HECKOJIBKO IIaroB peleHus, €CJIM YCIOBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

[IpumeHnsaT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONyYeHHBbIE 3HAHUS HA MpPAKTUKE: aHAJIU3UPOBATH pEalbHBIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armapara aare0psl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHIP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuyeckasi IOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMHMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHMSI.

BBIYUCISITS COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.



BoinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, WHTEpHpPETUPOBATH U NPeoOpa3oBbIBaTH HH(MOpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, pACKIAJbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOU (hopme.

Pemate mpocreiiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airTOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEUIEHUN CTaHJIAPTHBIX MAaTEMAaTUUYECKUX 3a]1ay.

[IpuMeHsATh  OpOCTEWIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUYECKHX 3a1ay.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh NOCTPOEHHBIE MOJEINA C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/m | TeMIporpammbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenne B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamiensHOCTBIIPSAMBIX U
IIJIOCKOCTEMN
3 [lepnieH TUKyNIIPHOCTHIPSAMBIX U 12
IIJIOCKOCTEMN
4 VYrusl MeXy NPSAMBIMA U 10 1
IIJIOCKOCTSIMHU
MHororpaHHuKH 11
OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpEHME: ceuenus, 4 1
PAacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME




11 KVIACC

KoaunuyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 TenaBpatenus 12
2 O0BEMBITEN 5 1
3 BekTopsl 1 KoOpIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpEeHue, 0600IICHNE, 7 1
CUCTEMAaTU3aAINI3HAHTH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME




10 KVIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(0Tpe3KoB), cepeuHbI
oTpe3Ka

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TNIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,




M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

Hauanenbie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUs IMHOTOTPaHHUKOB

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTepEeOMETPUHU: AKCHOMBI
CTepeOMETPUU U




CICACTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH H
CJICOCTBUA U3 HUX

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejibHbIE U
CKpeIMBaOIINEeCs
NIpsIMBIE

12

[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHbIe PsIMbIE B
MIPOCTPAHCTRE;
napajuieIbHOCTh TPEX
MPSIMBIX

13

[TapamiensHOCTD IPSAMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
M IJIOCKOCTH

14

Yrael ¢
COHAIIPaBJIEHHBIMUCTOPOH
aMu

15

VYron Mexy NpsMbIMU B




IIPOCTPAHCTBE

16

VYrois MexX 1y IPMBIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTHIIIOCKOCT
en:
MapajvIeIbHBICTUIOCKOCTH

18

CpoiicTBanapasieabHbIXIT
JIOCKOCTEN

19

IIpocreitmme
MIPOCTPAHCTBEHHbIE
(Gurypsl Ha TIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienumnesa

20

[ToctpoenneceueHuit

21

[ToctpoenneceueHuit

22

KonTtponsHas padota no
teme "[Ipsimblie u
IJIOCKOCTH B
MIPOCTPaHCTBE.
[TapanienbHOCTHIPAMBIX
U II0CKoCcTei"

23

[leprieHTUKYIAPHOCTD
MPSIMOM U TJIOCKOCTH:
MePIEeHIUKYIIAPHBIC
MpsIMbIE B TPOCTPAHCTBE

24

[TpsiMble mapasuienabHble U
NEePIEeHANKYIISPHBIC K
IJI0OCKOCTH




25

[IpsiMble napajuIeabHbIE U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3nax
NEPIEHUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTHU

27

[Ipu3nak
MIEPIEHUKYIIIPHOCTH
MIPSIMOM U IJIOCKOCTH

28

Teopema o npsimoit
MEPIEHUKYIIIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
MEePIECHANKYISIPHO N
MJI0CKOCTH

30

Teopema o mpsimoit
MEePIECHANKYISIPHO N
IJI0CKOCTH

31

[Tepnienaukynsap u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPsIMOH 10
IJI0CKOCTH

32

[lepnienqukynsp u
HAaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSAMOU 110
MIJIOCKOCTH




33

[lepnenukyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO INTIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

34

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 IIOCKOCTH,
paccTosiHue OT MPAMOU 110
IJI0CKOCTH

35

VYTIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOMN U
IIJIOCKOCTBIO

36

JIByrpaHHbIN yrod,
JIMHEMHBIN yron
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yrod,
JIMHEHHBIN yromi
JBYTPAHHOTO yIiia

38

[TepnieHMKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MePIEeHIUKYISIPHOCTH
JBYX IJIOCKOCTEN

39

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYISIPHOCTU
JIBYX IIJIOCKOCTEMN

40

[lepneH AUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK




MEPIEHINKYIAPHOCTH
JIBYX TUIOCKOCTEM

41

Teopema o
TPEXNEPIICH IUKYIISIPAX

42

Teopema o
TPEXNEPIICH IUKYIISIPAX

43

Teopema o
TPEXNEPIICHIUKYIISIPAX

44

KonTpossHas padora no
TeMaM
"[lepnieHIUKYISAPHOCTH
MPSAMBIX U IJIOCKOCTEN" U
"Vrsl MeX Iy IPSAMBIMU U
miockocTsamu"”

45

[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTIOTpaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

46

HpI/ISMaZ N-yroabHas
IIpu3Ma; rpaiu u
OCHOBAHUA IIPU3MBI;
IpsAMasa 1 HAKJIOHHAasa
IIPpU3MBI; OokoBas u
IMOJIHAA TOBEPXHOCTDH
IIPpU3MBbI

47

[Tapamenenurnen,




IIPSIMOYT OJIbHBIN
HapajuleJIenuIe]] U €ro
CBOMCTBA

48

[Inpamuia: N-yroybHast
nMpamua, rpaHu u
OCHOBaHUE HPaAMU/IbL;
OOKOBas U MOJIHAs
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U ycE€UEHHAas
nupamuia

49

[IpaBunbHBIE
MHOTOTPaHHHUKH: TIOHSTHE
MIPAaBUIILHOTO
MHOTOTpaHHUKA;
MpaBWJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAS
MUpaMuia ¥ NpaBUIbHBINA
TeTpa’ap; Kyo

50

[IpencraBnenue o
MPaBUITLHBIX
MHOTOTpaHHHUKaX:
OKTasp, J0JAeKadip U
HUKOCadIP.

51

Cummertpus B
MIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEJILHO
TOYKH, IPSAMOH,
IUIOCKOCTH.




DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napauleenunenax,
MPaBUILHBIXMHOTOTPAHHH
Kax

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAaJIU, YIJIbl

53

[Tnomaas 6oxoBOM
MOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOM MOBEPXHOCTH
NPAMOUN MPHU3MBbI

54

ITmomans 0OKOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH TIPABHIILHOM
MAPaMHM/JIBI, TEOpEMaA O
Iomaa 6OKOBOH
MMOBEPXHOCTH YCCYEHHOU
A PAMM/IBI

55

KounTpossnas pabora o
Teme "MHororpaHHuku"

56

[TousaTreo000BEME

57

OO6BEMIIUpPaMUIBI

58

O6BEMIIUpaMUIBI

59

O6BEMIIUpaMUIBI

e R




60

OO6BpEMIUpamMuIb!

61

OO0BEMIIPU3MEI

62

OO0BEMIIPU3MEI

63

OO0BEMIIPU3MEI

i

64

KonTtponsHas padora o
teMe "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHue, 06061IeHNE
CUCTEeMaTU3als 3HaHH.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIHs 3HAHWH.
Brrunciienue paccTosHUM:
MEXIY ABYMS TOUKaMU,
OT TOYKH JIO IPSIMOH, OT
TOYKH JI0 INIOCKOCTH,
MEXITY
CKPEILMBAIOIIUMHUCS
NPSAMBIMU

67

HroroBaskoHTpobHasIpad
oTa

68

[ToBTOpEeHUE, 0000IICHNE
CHCTEMAaTH3aLMs 3HAHUIA.
Brruncienue yrios:
MEXIY
CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, MEX]TY TTPSIMOMA




U IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YIJIOB
ME¥Ky INIOCKOCTSMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIED
a00ThI

IIpakTHyeckuep
a0doThI

Harauzyye
HHS

DJIeKTPOHHBbIeNN(PPOBHIEOOPA30BATEIID
HbIepecypchl

Cdepa u map: 1eHTp,
paauyc, tuamerp;
I01Ia1b
MTOBEPXHOCTHU chepbl

B3anmuoe
pacnosioxkeHue cepsl
Y TUTOCKOCTH;
KacaTesbHas
MIJIOCKOCTH K cepe;
IJI01a b CHephl

N3obpaxenue chepsl,
1apa Ha MIOCKOCTH.
Ceuenusiapa

Huwmaapudeckas
MTOBEPXHOCTb,
oOpazymomiue
IAJTUHIPHIECKOM
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU

[Hunmuuap: ocHOBaHUS
1 OOKOBas
MOBEPXHOCTb,




oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuaapa. CedeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LUJIMH]IpA)

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIOIIags OOKOBOM U
MTOJTHOM MOBEPXHOCTH

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb

10

N306paxeHue KoHyca




Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

11

KoMmOunarmus ren
BpaIllEHUS U
MHOTOTPaHHUKOB

12

MHororpaHHuk,
OTIMCAHHBIN OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEeJIO BpalleHUs

13

ITousarue 00 00BéMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

14

OOBEMIMIMHAPA,
KOHYca

15

O06béM mapa u
101 A b CHephl

16

ITogo6HBIE Tea B
MIPOCTPaAHCTBE.
CoOoTHOILIIEHUS MEKTY
IUIOIIAAIMH




IIOBEPXHOCTEH,
00BEMaMHU 110 I0OHBIX
TEN

17

KontponsHas pabora
o TemaM "Tena
BpamieHus" u
"O0BemsbI Ten"

18

BexTop Ha mockocTu
U B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYUTAHUCB eKTOpOB

20

YMHOKEHUEBEKTOPAH
a4KCIIo

21

Paznoxkenue BekTopa
0 TpEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBunonapasnnenenu
neja

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHECHHUEM TPABHII
IEUCTBUM C
BEKTOPaMH

23

IIpssMoyronpHas
CUCTEMa KOOPJIUHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B




KOOpAMHATAX

24

Yroiu mexnay
BEKTOPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY IPSAMBIMHU U
TJTOCKOCTSIMH

26

Koopaunarso-
BEKTOPHBIN METOJ PH
penieHnu
F€OMETPUYECKUX
3a1a4

27

KontponbHas padota
o teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
IJIAHUMETPUHU

29

IToBTOpEHNME,
o0o01enue u
CUCTEMAaTH3aLMs
3HaHUH. OCHOBHBIE




¢burypsl, hakTsl,
TEOpeMBI Kypca

IIaHUMETPUU

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIIH
3HAHUU. 3aJaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHui. 3amgadyun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

32

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

33

HToroBasskoHTpoJIbHA
spaboTa

34

IToBTOpEHME,
00001ICHUE
CHCTEMAaTHU3allHs
3HaHUH




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AxkuuonepHoe ooectBo «M3narenscTBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. Metonuueckue pekoMeHnaanuu k yaeounky Aranacsia JI.C. 10-11 kmaccor;

2. Iloypounoe mianupoBanue k yueoHuky Atanacsit JI.C. 10-11 knaccsl.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/



https://resh.edu.ru/

